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ABSTRACT 
 

The research reported in this thesis was undertaken in an effort to generate 

evidence-based information in relation to sex-related female genital injury, upon which 

medical witnesses can rely to provide valid opinions in sexual offence trials. Most of the 

research in female genital injury done to date has involved sexual assault victims, with 

relatively little data available in relation to genital injury arising from consensual sexual 

intercourse. Without the ability to compare genital injury occurring in both consensual and 

non-consensual settings, it is not possible to comment upon its significance in sexual 

assault victims. The few studies that do exist in relation to genital injury resulting from 

consensual sexual intercourse have used genital examination techniques such as 

magnification and staining, which are not used routinely to examine adult female sexual 

assault victims in all jurisdictions. As a consequence, they are of little interpretive value for 

forensic clinicians in Australia, where ‘naked eye’ or macroscopic genital examination is 

the accepted standard. Furthermore, review of the literature highlighted the importance of 

both forensic expertise and experience in primary care gynaecological examination in 

clinicians involved in this work, to ensure reliable identification and interpretation of 

genital injury. 

It was therefore clear that a prospective macroscopically detected genital injury 

consent group comparison study, using forensically trained clinicians who were also 

experienced in the gynaecological examination of healthy and diseased consensually 

sexually active women, was the best means of determining whether any differences existed 

in the prevalence, typology and pattern of genital injury resulting from nonconsensual and 

consensual sex.  Two different groups of doctors with these attributes prospectively 

recruited and examined two groups of reproductive age women; 41 women presenting for 
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forensic examination after reporting a sexual assault to police, and 81 presenting for routine 

cervical screening or with sexual health concerns in a primary care setting. Only women 

aged 18 to 45 years who had experienced one episode of either consensual or 

nonconsensual vaginal penetrative sexual intercourse within the previous 72 hours were 

included, and the same data collection protocol and macroscopic examination procedure 

was used for all participants.  

The resulting data was subjected to simple descriptive statistical analysis to 

compare findings in the two consent groups and existing differences between consent 

groups addressed by sub-sample analysis. Statistical associations with the presence or 

absence of injury were then sought for a range of variables.  

The key finding was a statistically significant difference in genital injury prevalence 

between women who were vaginally penetrated non-consensually and consensually; 53.7% 

of the non-consensual group (22/41) and 9.9% of the consensual group (8/81) were found 

to have at least one genital injury. This is the highest macroscopically detected genital 

injury prevalence data for either consent group to date, with the greatest consent group 

differential, and supports the assertion that colposcopy and genital staining techniques do 

not improve upon careful macroscopic examination by appropriately experienced 

clinicians, in the detection of forensically useful genital injury.    

The analysis also demonstrated the possible existence of typological differences in 

genital injury resulting from nonconsensual and consensual sex. In this study, abrasions and 

bruises were only seen as a result of nonconsensual vaginal penetration, and whilst the 

small sample size prevents conclusive interpretation, it was an unexpected and possibly 

noteworthy finding. In addition, differing patterns of injury were seen in women vaginally 

penetrated consensually and non-consensually.  The small number of consensual cases 

found to have injury did not allow the development of a predictive model for ‘non-consent’ 
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using regression analyses, however these differences cannot be ignored and demand further 

investigation. For this reason and with a view to informing future genital injury researchers, 

the thesis includes a comprehensive exploration of the role of variables identified by this 

study as being of some importance in determining the likelihood and nature of sex-related 

genital injury. The findings demonstrate that the influence of type of penetrating article, use 

of a condom or lubricant, previous obstetric history, genital infection at the time of 

penetration and timing of examination after penetration requires acknowledgement in the 

forensic assessment of sex-related genital injury.  

It is possible that the design and methodology used in this study, contributed in 

large part to its unique findings. The study outcomes highlight the importance of accurate 

and consistent injury identification and an objective approach to the interpretation of genital 

injury, with a focus on causation and mechanism, in the same way that injuries on other 

parts of the body are forensically appraised. The thesis concludes with suggestions for 

larger, multi-centre studies using similar study design and methodology, which may yet 

reveal useful distinctions between sex-related genital injury arising consensually and non-

consensually for the courts.    
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1. INTRODUCTION 

1.1 Research rationale 

 Sexual offences presently account for a significant proportion of trials for criminal 

offences in Australia. The use of medical evidence in such trials, requires the generation of 

evidence-based information upon which medical witnesses can rely to provide valid 

opinions to the court. This is of particular importance in relation to genital injury because 

knowledge of genital anatomy, disease processes and injury is far less comprehensive than 

for other parts of the body. Commonly held, but unfounded beliefs about issues of a sexual 

nature such as the frequency of bleeding at first intercourse, or the existence of an ‘intact’ 

hymen, when present in those involved in the legal response to an allegation of sexual 

assault such as police, lawyers and jurors, have the potential to compromise the judicial 

process. As a consequence, the role of the medical witness in a sexual assault trial to 

explain the significance or otherwise, of genital examination findings is especially 

important. 

 Most of the research that has been done in relation to genital injury has involved 

sexual assault victims, with relatively little data available in relation to genital injury arising 

from consensual sexual intercourse (SI). Without the ability to compare genital injury 

occurring in both consensual and non-consensual settings, it is not possible to comment on 

the significance of genital injury when it occurs as a result of sexual assault.  

The few studies that endeavour to address the issue of genital injury caused by 

consensual SI involve genital examinations which use either magnification or genital 

staining techniques to enhance the detection of injury. Reliable information about genital 

injury caused by consensual SI, which is visible macroscopically without the use of 

staining has been severely lacking [1]. Since most forensic examinations of adult sexual 

assault victims in Australia, are currently done without the use of colposcopy or staining 

 1



techniques, the ability to interpret the relevance of macroscopically visible genital injury 

findings for the courts, is significantly compromised by this omission from the literature. 

 In a study investigating sperm survival in 675 women presenting in a primary health 

care setting for routine gynaecological screening tests, more than 50% presented within 

three days of sexual intercourse [2]. General practice and women’s health clinics therefore 

present an ideal environment in which to determine the frequency and nature of injury to 

the genitals in women after recent consensual SI. 

 In the U.S., where the majority of research into genital injury following sexual 

assault has been conducted, many forensic examiners work exclusively in services that 

examine victims of sexual assault. Without experience in examining large numbers of 

healthy women in a primary care setting for routine gynaecological screening and 

assessment of symptoms suggestive of gynaecological pathology, the ability to identify and 

assess genital injury may be limited.  Comparisons of genital injury resulting from 

consensual and non-consensual SI cannot be made by examiners who are not experienced 

in the examination of both groups of women. For this reason, research carried out by 

examiners who work exclusively in sexual assault services is less than ideal. Furthermore, 

recruitment of women attending a sexual assault service to a comparison consensual SI 

group, for example a sexual assault victim who decides to withdraw an allegation or who 

re-attends for a follow-up appointment after consensual SI, as has been done in the past [3], 

is problematic and has the potential to bias results.    

 The author identified that the most appropriate forensic genital examinations 

following an allegation of sexual assault and indeed, the most ‘legally valuable’ in relation 

to interpretation, are done macroscopically by doctors with considerable experience in the 

examination of normal, diseased and traumatised genitalia, and a sound knowledge of the 
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principles of injury interpretation [1, 4]. It is only in this setting that reliable identification 

and interpretation of genital examination findings is possible.  

In Australia, most doctors involved in performing sexual assault examinations have 

background experience in general practice, women’s or sexual health medicine. The ready 

availability of postgraduate courses in clinical forensic medicine has increased the 

likelihood that these doctors have been formally trained in clinical forensic medicine and 

injury interpretation. These forensically trained clinicians with experience in the 

macroscopic examination of normal healthy women and women who present with 

symptoms suggestive of gynaecological pathology, are an ideal group to involve in research 

to address the need for information about macroscopic genital examination findings in 

consensually sexually active women. Because many of them work in both primary care and 

sexual assault services, they are well-placed to examine healthy women who have had 

recent consensual sexual intercourse.  

 The legal implications of research outcomes in this area demand a rigorous and 

robust methodological approach. Prospectivity is a crucial element for research involving 

multiple influencing or confounding factors with complex inter-relationships, and the only 

means by which consistency in recruitment and data collection can be achieved for groups 

in comparison studies. Because a ‘blinded’ environment in which clinicians are unaware of 

a patient’s group membership is not possible in research of this nature, the use of a different 

set of doctors to examine each group is preferable to minimise the potential for examiner 

bias.  

This study comparing macroscopic genital examination findings in women who 

present for routine gynaecological screening and/or symptoms suggestive of gynaecological 

pathology in a primary care setting after recent consensual SI, with women who report 

recent sexual assault is the first prospectively designed research of its kind. Because all 
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examining doctors are experienced in primary care gynaecology and women’s health, as 

well as forensic sexual assault examinations, and all genital examinations were conducted 

macroscopically, without magnification or staining, it provides essential comparative 

baseline data not previously available, to assist in the forensic interpretation of genital 

injury. 

1.2 Aims and hypotheses 

The primary aim of this study is to compare the prevalence, typology and pattern of 

genital injury in women who have had recent consensual vaginal penetrative sexual 

intercourse with women who report recent non-consensual vaginal penetration, to assist in 

the forensic interpretation of genital injury in sexual assault victims. 

It was hypothesised that:- 

 The prevalence of genital injury resulting from non-consensual vaginal penetration 

would be greater than that resulting from consensual vaginal penetration, and  

 The typology and pattern of genital injury seen in each group would differ.  

In addition to these primary objectives, the study aimed to determine whether prevalence, 

typology and/or pattern of genital injury was influenced by any of the following factors 

relating to the characteristics of the woman or the sexual penetration scenario;- 

Case characteristics 

i. Age and hormonal influences 

ii. Skin type  

iii. Previous sexual experience  

iv. Previous vaginal deliveries, obstetric injury or obstetric surgery 

v. Previous non-obstetric genital, vaginal or cervical surgery 

vi. Medical conditions with the potential to influence genital injury causation or 

healing, including pre-existing genital conditions 
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vii. Medications with the potential to influence genital injury causation or healing, 

including topical genital preparations 

viii. Presence of genital symptoms and onset in relation to index penetrative episode 

ix. Clinical signs of infection or inflammation at time of examination. 

x. Laboratory evidence of infection at time of examination 

Penetration scenario  

i. Time between sexual penetration and examination (PET) 

ii. Type and number of penetrating article/s 

iii. Use of condom and/or lubricant 

iv. Recent non-sexual vaginal penetration such as tampon insertion or vaginal 

speculum examination 

1.3 Research questions 

The following research questions to be addressed by this study were designed with 

the legal aspects of sex-related genital injury in mind;- 

i. Is genital injury more likely to occur as a result of non-consensual vaginal 

penetration than consensual vaginal penetration? 

ii. Are there any characteristics that affect the likelihood that a woman will sustain 

genital injury as a result of vaginal penetration? 

iii. Are there any vaginal penetration scenarios which are more or less likely to result in 

genital injury? 

iv. How does the presence or absence of consent to vaginal penetration affect the 

typology and pattern of genital injury?   

v. Are there any characteristics that affect the type and pattern of genital injury seen,                                     

if injury results from vaginal penetration? 

vi.   Are any types or patterns of injury associated with a particular penetration scenario?  
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2. BACKGROUND AND SIGNIFICANCE 

2.1 MEDICAL EVIDENCE AND SEXUAL ASSAULT 
 

2.1.1 Medical evidence 

Since the Middle Ages, courts of law have called upon the expertise of the medical 

profession in their search for the truth. In 1345, in order to decide whether a case should 

proceed to trial, a court sent for a surgeon to examine the wound of a man injured by 

another to determine whether it was ‘fresh’[5]. Today, more than 600 years later, medical 

evidence is utilised in a broad range of legal areas, not least of which being the prosecution 

of criminal offences against the person such as physical and sexual assault. Although it 

might appear a routine concept, use of medical evidence within the legal process is not 

straightforward.  Clinical medical practice and legal procedure differ markedly in their 

essential nature with limited understanding between the disciplines of the principles by 

which each is governed. The misuse of medical information by lawyers and its 

misrepresentation by doctors, whether inadvertent or not, has long been a source of concern 

to both professions. Historically, this has lead to attempts on the part of the legal profession 

to control and in some instances limit the use of medical evidence, while the medical 

profession has been forced to accept the necessity for a more scientific basis for its 

assertions and a more coherent way of communicating them.     

In general, the justice system maintains a strict separation between the role of a 

witness and the role of the judge or jury; witnesses testify about facts such as what they saw 

or heard, while judges and juries form opinions and draw conclusions based on what 

witnesses say in their evidence. Expert witnesses such as doctors provide factual evidence, 

but are also allowed to provide opinions about those facts, because it is accepted that there 

will be situations where a layperson will not reach the correct conclusion from knowledge 
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of the facts alone. However, problems can arise with any expert evidence if the courts are 

not careful about its use. For this reason, any expert evidence must lie outside the 

knowledge of a layperson but within the expertise of the person giving it; it must be 

relevant to the issue at hand and must also be reliable. Ironically, the very reason for 

allowing such specialised evidence into a court also makes it difficult to appraise; without 

knowledge of an expert’s discipline, how can a court determine its reliability? Recent 

controversies involving the use of medical evidence have lead to calls from the judiciary for 

medical expert witnesses to maintain impartiality, to explain clearly the reasons for their 

conclusions and provide the relevant supporting literature, to acknowledge when an opinion 

may be outside mainstream thinking of the discipline and to avoid the use of scientific 

jargon to ensure it is intelligible to a layperson [6].  

The general reluctance of doctors to incorporate a responsibility for informing 

courts about medical issues into their mainstream practice, has lead to the development of 

the sub-discipline of forensic medicine.  Unfortunately, this has for the most part occurred 

in isolation from academic or ‘evidence-based’ medicine and as a consequence, almost 

completely in response to the needs of the legal system [7]. 

The application of medical evidence within an adversarial legal system which does 

not promote discussion and collaboration between experts and is governed by evidentiary 

rules often requiring that it be heard ‘out of context’[8] has prevented the development of a 

robust and reliable source of information in this regard.  For this reason it seems, medical 

information provided to the courts frequently appears ‘confused’ or lacking in the scientific 

rigour required in clinical settings. 

Recent calls for greater scrutiny of some areas of scientific evidence in the interests 

of justice [9] could be just as relevant to medical evidence and may herald the application 

of new standards of quality and reliability for medical evidence in future.   
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2.1.2 Sexual offence law 

Sexual assault has long been recognized as one of the most difficult offences in 

which to obtain a conviction. It is estimated that 85% of sexual assaults never come to the 

attention of the criminal justice system. Of those that are reported to police, very few reach 

trial and as a result the number of successful prosecutions is low [10]. Whilst the reasons 

put forward for this are many and varied, it is crucial to consider when examining the way 

in which medical evidence has come to be used in the prosecution of sexual offences and 

the expectations of its contribution by both the legal system and the wider community. 

Legal reform over the last thirty years has shifted the concept of sexual assault from 

one of little more than a ‘property offence’ in which a woman who had been raped was 

considered the damaged property of her father or husband, to that of an offence focused 

almost exclusively on sexual penetration committed ‘forcibly and against the will’ of a 

person necessitating proof of some resistance, and more recently to the concept of an 

offence against a person’s ‘agency’ requiring ‘a positive demonstration of willingness or 

consent’ to a broad range of sexual activities.  

In parallel, the changing views within society about what constituted ‘rape’, and an 

increasing willingness on the part of victims to report ‘acquaintance rape’ to police, 

changed the focus of the investigation and prosecution of sexual offences from one of 

‘identification’ and ‘proof of sexual penetration’ to one of ‘proving absence of 

consent’[11]. Whilst the once ‘typical’ rape scenario of a stranger jumping from the bushes 

to attack an unsuspecting victim has become much less common, it still occurs, thus 

ensuring identification evidence remains a necessary component of at least some 

investigations. Similarly, perpetrators who are known to their victims may or may not 

admit to all sexual acts alleged by their victims, requiring investigators to prove sexual 
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penetration. Although in recent times, ‘consent’ evidence may have overtaken 

‘identification’ and ‘penetration’ evidence in importance in sexual assault prosecutions, 

uncertainty about the way in which an accused may decide to structure his defence requires 

consideration of all possible elements of the offence. In Australia, there is no onus upon an 

accused person to adhere to statements given to police in the initial stages of an 

investigation, which means that all possible aspects of an incident must be canvassed in the 

initial stages of an investigation. 

2.1.2.1 Sexual offence laws in Australia 

In Australia, there are two sources of law: common or ‘judge-made’ law and statute-

based law or legislation. Whilst the sexual offence laws used in Australian courts today are 

derived from the English common law tradition, each state and territory in Australia has 

created its own distinct legislation for sexual offences and as a consequence, definitions of 

rape and sexual assault vary across jurisdictions. Whilst some states have progressed 

further than others in their modification of the basic sexual offence making it difficult to 

generalize, Australian sexual offence laws generally now recognize, in one form or another, 

the following four main elements requiring proof ‘beyond reasonable doubt’ by the 

prosecution in order to obtain a conviction;- 

i. The physical act of sexual penetration without consent 

ii. The mental element or intention of the accused person to do the physical act 

which includes the knowledge that victim was not consenting to it. 

iii. ‘Voluntariness’ on the part of the accused; for example, their actions were not 

reflex in nature or did not occur in a state of altered consciousness. Extreme self-

induced intoxication is not considered to be evidence of an involuntary action.  

iv. Temporal coincidence; that is, that the physical act and the intention of the 

accused occurred at the same point in time or more specifically, that the accused 
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It can be seen that consent is now the crucial and most complex component of the sexual 

offence and is determined by both the victim’s experience and the mental state and 

knowledge of the accused. It is no wonder then, that the medical profession has become 

involved, willingly or otherwise, in the pursuit of a means to prove absence of consent.  

2.1.2.2 Legal definitions of ‘sexual penetration’ 

Current definitions of sexual intercourse and sexual penetration also vary between 

jurisdictions. All recognize sexual intercourse as penetration of the vagina, and depending 

on the jurisdiction, the external female genitalia, by a penis. Penile penetration of the anus 

is also recognized in all states and territories as sexual intercourse, as is the insertion of any 

part of the penis into the mouth of another person. All except Tasmania include penetration 

with any part of the body or any object within the basic sexual offence; Tasmania treats 

non-penile and object penetration as a separate offence. Western Australia (WA) also 

includes penetration of the urethra within their definition.  

The Northern Territory (NT), South Australia (SA) and WA include oral contact 

with male genitals and the Australian Capital Territory (ACT), New South Wales (NSW), 

NT, SA and WA include oral contact with female genitals within the definition. NSW and 

NT have an additional offence of sexual assault by self-manipulation to include coercion of 

a person into inserting an object into their own vagina or anus. WA definitions also include 

the manipulation of any part of the victim’s body to cause penetration of the vagina, labia 

majora, anus or urethra of the accused. 

All jurisdictions except Queensland (Qld) include the continuation of sexual 

intercourse in their definitions of sexual intercourse; this means that after sexual 
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intercourse has commenced, the accused is committing an offence if s/he continues the 

sexual act after consent is withdrawn [10]. 

2.1.2.3 Legal definitions of ‘consent’ 

The basic sexual offence requires proof there was no consent in all jurisdictions. 

The way in which consent is defined varies from ‘free and willing consent’ in SA, to ‘free 

and voluntary’ consent in Qld and WA and ‘free agreement’ in Victoria, NT and Tasmania. 

Victoria and Tasmania have further sought to make it clear that the fact that a person did 

not say or do anything to indicate free agreement or consent to an act, is enough to show 

that they did not consent to it. These reforms were designed to move away from a focus on 

injury and evidence of resistance to the sexual act, as proof of non-consent, and require a 

positive indication of consent as opposed to merely stating that the absence of injury or 

evidence of physical resistance does not demonstrate consent. 

In addition to sexual intercourse without consent, the ACT has a hierarchy of 

aggravated sexual offences which attract higher penalties than sexual intercourse without 

consent. These offences do not require proof of sexual intercourse or consent, but require 

evidence of injury, assault or threat to the victim with the intention of having sexual 

intercourse; the legislation presumes that a person who has been injured, assaulted or 

threatened with injury would not consent to sex with their assailant. NSW, Qld and Victoria 

also have similar offences which do not require proof of sexual intercourse or lack of 

consent, but centre around the intent of the accused to do so[10]. 

A comprehensive analysis of the jurisdictional differences in definitions is not 

intended here; they are mentioned only to highlight the complexity and heterogeneity of 

sexual assault laws in Australia and the apparent potential for variation in the use of 

medical evidence in different parts of the country. In spite of this, for the purposes of 
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medical evidence, the physical element of the sexual offence remains essentially 

comparable throughout all Australian states and territories.  

This research was conducted in Western Australia and Queensland and may be 

influenced to some extent by the statute-based sexual assault laws in these states. In WA, 

Section 319 of the Criminal Code Act 1913 (read with ss325-326) defines the offence of 

‘sexual penetration without consent’[13] while in Queensland, Sections 347 to 349 of the 

Criminal Code Act 1899 (read with s1) defines the offence of ‘rape’ and Section 352 the 

offence of ‘sexual assault’[14].  

Because the research which is the subject of this thesis involves only female victims 

and focuses on the act of vaginal penetration by penis, finger or object, jurisdictional 

differences in definitions are unlikely to influence the results or their interpretation.  
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2.1.3 Medical evidence in sexual offences 

2.1.3.1 Evolution of the forensic medical examination 

The history of the medical profession’s involvement in sexual offence trials dates 

back to the early 19th century when examinations of alleged rape victims by ‘respectable 

married women’ were replaced by medical examinations by doctors. In these times, rape 

was viewed exclusively as a ‘physical struggle’ and doctors felt justified in their ability to 

conclude definitively whether rape had occurred or not, by their assessment of a woman’s 

physical build and strength and whether or not she was capable of resisting such an 

incident. The doctor’s expertise in this regard was said to be based on knowledge of human 

‘normality’ which seemed, to some at least, at odds with the usual medical role of treating 

disease or ‘abnormality’.  

By the mid 1800s, the courts had begun to question the authority of doctors’ 

testimony in relation to ‘normality’, and sought to limit their evidence to comments about 

‘abnormality’. Doctors or ‘medical jurists’ as they were known were instead asked to 

describe their medical examination findings and provide the court with a list of possible 

causes for them. Doctors could look for ‘signs of rape’ on body surfaces visible to all but 

were also ethically permitted to examine private parts because of their ‘special expertise’. 

The laws that required a woman’s testimony to be corroborated by evidence from others 

before a man could be convicted of rape, created a formal role for evidence collected during 

a medical examination. However, by the late 1800s, the courts had come to view 

medicine’s ‘inherent uncertainty’ as problematic. Doctors were seen as of limited use 

because, on the one hand, they asserted that the presence of signs could not always confirm 

rape and on the other, warned that the absence of signs could not exclude the possibility of 

rape. Uncertainty also arose from the recognition by doctors that signs could result from 

more than one cause [15]. 
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This emerging ‘negative’ view of the value of medical evidence by legal 

professionals was countered by the growing authority of doctors within the wider 

community, the result of significant public health achievements about this time. The legal 

profession soon became concerned that medical evidence was being accorded ‘too great a 

value’ and that doctors might ‘usurp’ the role of the court because of jurors attitudes to their 

status. 

With the increasing awareness of sensitivities around cases of sexual abuse, 

especially in relation to children, there was increasing pressure on doctors from families, 

government agencies and police to become involved in these matters prior to trials, to 

determine whether an investigation should or shouldn’t proceed.  

Whilst the documentation of physical injury to support the ‘physical struggle’ 

concept of the offence had always been the doctor’s role, medical evidence was now also 

called upon to deal with the issue of proving sexual penetration. Scientific identification 

techniques were not yet available, so the collection of samples for this purpose had not yet 

developed. However, instead of documenting injury in the genital area as a means of 

proving sexual penetration had occurred, doctors focused on detecting sperm within the 

body of the victim. This process developed into a means of gathering information about 

‘timing’ of the alleged incident; at the time of their examination, doctors would routinely 

make a ‘wet preparation’ of fluid retrieved from the upper part of the victim’s vagina (or 

‘high vagina’) on a glass slide and then examine it under a microscope for motile sperm at 

the time of examination.  

Considerable effort went into attempts to correlate sperm age with its microscopic 

appearance, with the aim of corroborating an approximate time of intercourse.[16-19]   

However, these efforts were ultimately found to be of limited value because of wide 

variations in sperm detection rates in different situations. This variation was the result of a 
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range of factors including site of swab collection within the genital tract, hormonal status of 

the woman, loss of semen from the vagina before evidence collection due to vaginal 

drainage because of mobility, ‘douching’ or urinating as well as dilution over time due to 

vaginal secretions. In addition, ejaculation outside the vagina, absence of ejaculation, 

vasectomy, use of a condom or lubricant, as well as inadequate swabbing technique, 

transport method and storage of swabs after collection could reduce the likelihood of sperm 

detection [2, 20-32].  

With recognition of the limitations to sperm detection and acceptance that the 

absence of sperm did not necessarily mean penetration had not occurred, attention focused 

on the documentation of genital injury as an alternative means of ‘proving’ penetration. 

Where this had proven useful in the examination of child sexual abuse victims in whom 

injury as a result of penetration of pre-pubertal non-oestrogenised genital tissue was a likely 

outcome, adult victims were less likely to be injured genitally because of the protective 

effects of female hormones on genital tissue. In addition, the possibility of recent 

consensual sexual activity in an adult victim complicated the interpretation of genital 

examination findings. 

The rise of victim advocacy groups in the 1970s and pressure to improve the 

conditions under which victims were examined for evidentiary purposes, lead to the 

development of ‘rape crisis centres’ where groups of usually female doctors often working 

for little or no remuneration, performed medical forensic examinations. With time, they 

gained substantial expertise in this area, and worked together to standardise the forensic 

medical examination process. Because the majority of reported sexual assaults at this time 

involved ‘stranger’ assailants, the identification of an unknown suspect was the starting 

point for most investigations. For this reason and with the development of ABO blood 

typing techniques as a prelude to the advent of DNA technology, early sexual assault 
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evidentiary examination ‘kits’ returned to the task of detecting sperm, semen and other 

trace material for identification purposes, in addition to documenting genital injury proof of 

sexual penetration. However, with rape law reform and wider recognition within the 

community of what constituted ‘rape’, the numbers of assaults by acquaintances reported to 

police increased and the need for identification evidence and in many cases, also 

penetration evidence diminished. The most common rape scenario was now a perpetrator 

who was known to the victim and who admitted to sexual intercourse with her, but asserted 

that it was consensual. Sexual assault investigations, by necessity, turned their attention to 

the issue of consent.   

Developing scientific technology exerted its own influence on the medical 

examination of sexual assault victims. A Brazilian study [33] in the early 1980s comparing 

genital findings from ‘naked eye’ examination with those from magnified or colposcopic 

examination marked a turning point for many involved in forensic sexual assault 

examinations especially in the U.S. where colposcopy has become the accepted standard in 

many centres.  

Despite the reduced necessity for identification evidence because the majority of 

reported assaults involve scenarios in which the assailant was known to, and thus 

identifiable by, the victim, the ability to extract DNA from smaller amounts of biological 

material from a range of sources, has been the driving force for changes to sampling 

protocols and careful consideration of the risk of sample contamination during examination. 

A recent report by Frank Vincent QC [34] into the circumstances that led to a wrongful 

rape conviction in Victoria, highlighted the importance of conducting forensic sexual 

assault examinations in appropriate clinical environments with strict adherence to protocols 

designed to minimise the potential for extraneous DNA transfer during the process of 

examination and evidence collection.  
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The increasing involvement of alcohol and/or drugs in sexual assaults either 

willingly ingested by the victim or given to the victim without their knowledge, has been 

responsible for a ‘new’ sexual assault scenario in which the victim has alcohol or drug-

related amnesia for the incident. In these cases, identification evidence is frequently central 

to the investigation guaranteeing that swab collection from the victim’s body for DNA 

analysis will continue to play an important role in at least a proportion of these cases. The 

development of ‘touch DNA’ collection and detection processes may extend the 

responsibilities of the sexual assault medical examiner further with the possibility of DNA 

transfer at any site of contact between the bodies of victim and accused. 

It is therefore clear that many factors have combined to shape the current approach 

to investigation and prosecution of sexual offences and define a role for forensic medical 

examiners in this regard.  Above all, the recognition of acquaintance rape as an entity and 

the increasing likelihood that an accused is known to the victim and does not deny the act 

of sexual penetration, has brought about a shift in the focus of investigators to the issue of 

‘consent’. The considerable challenge of prosecuting a crime which most often occurs in 

the absence of witnesses and increasingly relies solely on negating consent have left few 

options for the legal system but to prevail upon doctors for assistance. 

2.1.3.2 The role of injury evidence 

Whilst it may seem reasonable to utilise evidence of significant bodily injury 

together with biological evidence of sexual activity with another person, to support an 

allegation that a sexual act has occurred in association with physical assault and was 

therefore non-consensual, this approach does not cater for all possible scenarios in which 

rape occurs. Many ‘acquaintance rape’ victims and even ‘stranger rape’ victims do not 

sustain significant bodily injuries.  
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A retrospective review of 113 successfully prosecuted sexual assault cases (all 

female) over a five year period in Belgrade, Serbia [35] categorized bodily injuries using 

the same Clinical  Injury Extent Score (CIES) developed by McGregor et al [36] but 

excluding genital injury data. Injury extent and severity were clearly defined under four 

categories; no injury, mild, moderate and severe injury and despite some terminology 

inconsistencies because of the non-forensic background of examining doctors who were 

mostly gynaecologists, results showed that the majority were either not injured at all (37%) 

or had injuries categorized as ‘mild’ (44%), injuries were recorded as ‘moderate’ in 18% 

and ‘severe’ in only one case. No women required hospital treatment for injuries sustained 

in the assault.  

With so few cases sustaining bodily injury, the search for a medical finding to 

negate consent has lead to consideration of genital injury as a possible candidate. When 

necessary and where possible, the presence of genital injuries have long been relied upon to 

corroborate the act of sexual penetration. However, the notion that genital injury might be 

capable of proving ‘non-consensual sexual penetration’ has lead to increased pressure upon 

victims by police and others to undergo genital examination, confusion amongst forensic 

medical examiners (FMEs) about how to interpret genital examination findings and often 

unrealistic expectations in relation to this by the legal system. In response to this, over the 

last twenty years, significant effort has been directed towards finding a means of 

distinguishing those acts of sexual penetration which are non-consensual from those 

occurring consensually, largely by looking at patterns of genital injury in sexual assault 

victims and attempting to compare them with genital injury occurring as a result of 

consensual sexual intercourse [3, 37-39]. The most recent research in this area goes further 

and attempts to define a set of ‘predictors’ for non-consensual genital injury.[40]  

 18



Attempts to use medical evidence to ‘prove’ the sexual act was not consensual, 

referred to in law as the ‘ultimate issue’ in a sexual offence trial, and therefore for the jury 

to decide, are viewed with scepticism by the courts. However, in spite of evidentiary rules, 

the considerable difficulties encountered in prosecuting these offences, ensures the legal 

profession continues to seek comment from doctors on the issue of consent.  

It is inevitable that an issue such as sexual assault will attract scrutiny and comment 

from a broad range of sources; the necessary interaction of doctors, police, legal officers 

and social workers as they respond to victims, together with inevitable input from those 

responsible for social and legal policy ensure a range of perspectives, especially in relation 

to the role of medical evidence. 

2.1.3.3 Sociological perspectives 

While medical witnesses endeavour to engage with the legal profession to ensure 

their evidence is presented appropriately and its significance or lack of it is understood [41, 

42]  and efforts continue within the health professions to identify a defining pattern of 

injury which might be associated with non-consensual penetration, certain groups remain 

critical of the emphasis placed upon medical evidence in sexual assault trials. Social and 

feminist theorists, health policy developers and legal researchers persevere in their 

commentary on the issue of medical evidence in sexual assault trials and the many 

problems they associate with it [43-47].  

White and Du Mont [48] conducted interviews and group discussions with 14 

sexual assault nurse examiners in Ontario, Canada which they say revealed that the use of 

micro-visualisation techniques such as colposcopy to document genital injury has resulted 

in the objectification and depersonalization of women’s bodies, and an undue emphasis on 

the presence of injuries to support an allegation of rape. Tjaden [49] echoes these concerns 
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and hypothesises that increasingly sophisticated methods of identifying and recording 

injuries may lead to a ‘redefining’ of rape to require physical injury. 

Temkin [43] alleges that doctors’ ignorance of which medical information to 

include and exclude from their evidence has made them ‘unwitting handmaidens to the 

defence’ because of disclosure rules used to introduce irrelevant sexual history evidence 

about the victim into a trial. Comments made to her by both prosecution and defence 

barristers during interviews conducted as part of her research would seem to support this 

with [44]. Feldberg [46] asserts that a victim’s mere willingness to be medically examined, 

regardless of outcome, may be seen as supporting the veracity of the allegation. She is of 

the view that too much faith in the corroborative value of medical findings compromises 

cases in which there are none and concludes that medical evidence has little relevance to 

the key issue of consent, but has the potential to work against the victim if used 

inappropriately.  

Rees [50] in her qualitative research based on interviews with thirteen Scottish 

forensic medical examiners is even more damning of the role of medical evidence in sexual 

assault trials. She sees medical evidence as reinforcing rape myths and stereotypes by 

encouraging the legal system to progress only cases with significant injury rather than those 

without. She further contends that doctors, in their writing of ‘neutral reports’ that neither 

confirm or exclude the possibility of sexual assault, are doing so to reinforce their authority 

by avoiding contentious issues which have not been ‘collectively’ agreed upon by 

colleagues. She is of the view that medical witnesses, in order to avoid conflict with the 

defence and attacks upon their credibility and expertise, inappropriately ‘choose’ to 

represent consent as a legal matter and not a medical one. She questions the law’s 

commitment to the ‘ultimate issue’ rule of evidence, at least in Scotland, and asks whether 
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prosecutors would continue to pressure doctors to make stronger inferences about consent, 

if comment upon the ‘ultimate’ issue were in fact prohibited by evidentiary rules.   

Many of these sociological arguments against the value of medical evidence in 

sexual offence trials conclude with suggestions that as medical evidence becomes less 

probative, there may be a shift in the type of expert required by the courts from doctors to 

psychologists or social scientists. It has been suggested that ‘character’ evidence of either 

victim or accused appears to be more important than medical evidence and that while signs 

of serious violence such as bodily injury do affect conviction rates and sentencing, this does 

not increase their importance [46]. The same author postulates that a victim’s apparent 

‘distress’ could be substituted for ‘injury’ as a sign of resistance and an ‘absence of 

distress’ as a ‘sign of consent’; an inherently flawed argument and unlikely to be embraced 

by a legal system that considers psychological and emotional measures as too subjective 

and unable to withstand scrutiny. 

2.1.3.4 Victim perspectives 

The abundance of commentary on the merits or otherwise of the forensic medical 

examination of sexual assault victims, from health and law professionals as well as those 

outside these disciplines, is in stark contrast to the paucity of information from victims 

themselves about how they perceive the process of gathering medical evidence. This is 

largely related to the difficulties associated with accessing information from people in the 

acute aftermath of an assault or later, when many of them, quite reasonably, may not be 

enthusiastic about revisiting their experience. It may also reflect the nature of the role a 

sexual assault victim plays within the legal process itself; merely a witness for the 

prosecution in the trial against the accused.  

In spite of the challenges involved, some qualitative research has been done in this 

area, with enlightening results that have proved useful in countering some common 
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assumptions about victim attitudes. Although Frazier’s research [51] did not look at 

attitudes to forensic examination specifically, her results did not support the commonly 

held view that sexual assault victims experience a ‘secondary victimisation’ as a result of 

their involvement in the legal process with predominantly positive attitudes towards police 

and the way they handled investigations.   

One of the most frequent reasons given by victims for not reporting a sexual assault 

to the police is ‘lack of proof that the incident happened’ [52]. Australian statistics on 

reporting rates show that victims are more likely to report an incident if they have sustained 

injury [53]. It can be reasonably assumed then, that in most cases, police will recommend a 

forensic examination in attempt to document injury formally. Recent Canadian research 

[54] which involved interviews with nineteen women aged between 17 and 46 years, within 

six months of a sexual assault and subsequent forensic medical examination, looked at both 

their expectations and experiences of the examination specifically. Although a small study, 

their results revealed misunderstanding about the purpose of the examination, confused 

reasoning for undergoing an examination and unrealistic expectations of its outcome; all of 

which the author has also personally observed in her clinical practice. While 15 women 

said they were motivated to have an examination to obtain evidence to prove their 

allegation, 9 of them indicated that the ‘objective proof’ they sought was not for the courts, 

but so that family, friends and partners would believe them. Ten women considered the 

forensic examination to be of less importance than their health concerns, and several 

thought they had to have a forensic examination in order to have their health concerns 

addressed. At least six women felt they had no choice about having the forensic 

examination indicating pressure came from both police and nurse examiners; one of these 

women viewed it as a means of detecting whether she was lying or not. Whilst aspects of 

the examination such as collection of blood samples and vaginal examination appeared to 
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be distressing to some, the same women also described the examination process positively 

as having given them a sense of ‘doing something’. The over-riding perception of the 

examination as a means of ‘obtaining justice’ raises the question of realistic ‘informed 

consent’ to examination in this setting and whether victims should have access to realistic 

information about the value of medical evidence in a sexual assault trial before deciding. 

However, the difficulty of doing so accurately at the outset of an investigation before all the 

facts are known, when most forensic examinations are done, means that in most cases, 

discussion between doctor and victim prior to an examination revolves around ‘possible’ 

outcomes. The ultimate value of a forensic examination not only relates to the findings but 

also the way in which an investigation develops and what other information comes to light. 

Much comment exists about women’s negative experiences of gynaecological 

examinations in general, and assumed to be similar in relation to the gynaecological 

component of the sexual assault forensic examination. A Danish study [55] which involved 

completion of questionnaires by 798 women after attending an obstetric/gynaecology clinic 

revealed that discomfort during the examination was more likely to be related to young age 

and a lack of rapport with the examiner, than with the presence of a painful genital 

condition or being examined by a male doctor. While recent sexual assault is likely to exert 

its own influence on victim attitudes to vaginal examination, this research would seem to 

indicate that careful examination by a doctor of either gender who takes the time to  

establish a positive connection with their patient prior to examination, reduces negative 

experiences of the examination process. 

To counter claims by some that the examination performed after sexual assault is 

invasive and ‘objectifies and dehumanises’ victims, it has been noted that all medical 

examinations for disease and injury involve some degree of ‘poking and prodding’. With 

modern technology, all medical examinations have become more invasive and 
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uncomfortable than in the past, but in order to obtain thorough and conclusive examinations 

to ensure appropriate treatment, patients choose to endure some discomfort and 

embarrassment [49]. 

2.1.3.5 Prosecutor perspectives 

A fair amount of research has been done looking at the influences on prosecutorial 

decision-making in sexual assault cases [56-59]. It is accepted that prosecutors must 

consider the likelihood of a guilty verdict when deciding whether or not to proceed with a 

case. Whilst each jurisdiction has developed its own guidelines to assist in making these 

decisions, the two central considerations appear to be that there is sufficient evidence to 

justify prosecution and ensure a reasonable chance of conviction, and that it is in the public 

interest to proceed. Assessments of victim credibility, the type and strength of evidence and 

the seriousness of the offence are involved as well as non-legal considerations such as the 

relationship between the victim and defendant.  

While most studies indicate that prosecutorial decisions in sexual assault cases are 

the result of a complicated interaction between legal, structural and attitudinal factors [58-

61], medical evidence has been identified as a key influence [62] and research in this area 

supports the fact that prosecution is more likely to proceed if the victim had sustained 

physical injury [63, 64].  However, while ‘physical evidence’ may make it more likely that 

a case will progress through the criminal justice system, it does not guarantee prosecution 

[65]. 

Lievore’s review of 141 sexual assault case prosecution files from five Australian 

jurisdictions [63] and examining a range of victim and offender-related factors and their 

effect on case decisions concluded that no single factor predicted the likelihood of a case 

proceeding. She did however identify that the combination of ‘use of force’ and ‘lack of 

consent’ was significantly associated with the decision to proceed; that is, the existence of 
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evidence that an accused had used force and that a victim had actively expressed that she 

was not consenting was seen as strengthening the prosecution’s case. The presence of 

injury was significantly associated with a case proceeding; 60% of cases going forward 

involved a victim with injuries while 42% of cases withdrawn had an injured victim.  

2.1.3.6 Police perspectives 

Prosecutorial decisions must to some extent affect whether police lay charges or not 

after a sexual assault report is made to them, so it is no surprise that similar factors will 

influence their decisions. Police are responsible for the initial response to a report of sexual 

assault allegation and the decision to lay a charge and are largely free to exercise discretion 

in this role. A British report identified that police did not proceed with up to 43% of 

reported cases of sexual assault [66] and similar analysis of sexual assaults recorded in 

NSW in 1996, revealed that only 46% resulted in charges being laid[53]. Studies of police 

decision-making in sexual assault cases in Australia [67] and New Zealand [68] [69] have 

identified that police are more likely to proceed if a sexual assault victim has physical 

injury. It has also been shown that a victim’s willingness to undergo examination increased 

the likelihood that a charge would be laid; however whether this was due to police 

perception that cooperation with the investigation by having an examination was more 

likely if an assault had really occurred, or because useful evidence was found at 

examination was not defined[70].  Physical injury and evidence of penetration have been 

identified as being influential factors in the police decision to question a suspect [51].  

In his review of the investigative files and arrest histories of 1530 recorded cases of 

sexual assault, Kerstetter [60] found that of 148 identified cases where ‘consent’ was the 

primary issue, the presence of genital injury was significantly related to the police decision 

to proceed with an investigation.  
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McLean and Goodman-Delahunty [53] conducted an interesting study in which 73 

Australian Federal Police officers were given different versions of sexual assault witness 

statements and medical reports to read and then completed a questionnaire to assess their 

perceptions of the allegations and likelihood they would lay a charge. Their findings 

revealed that the presence of physical injury significantly influenced police evaluation of a 

sexual assault claim and decision to charge a suspect.  

2.1.3.7 Doctors’ perspectives 

As the legal profession’s recognition of the difficulties associated with expert 

scientific and medical evidence grew, doctors themselves began to raise their own concerns 

about the presentation of medical evidence and the conduct of their colleagues in expert 

witness roles.  

Roberts [71] highlighted the potential for bias in doctors who were by necessity 

required to act in both a therapeutic and medicolegal role. Her comments were drawn from 

experiences with children who had been sexually abused as well as adult sexual assault 

victims, and the challenges of giving evidence for both prosecution and defence in criminal 

trials and on behalf of parents and courts in child custodial cases. Her understanding of the 

limitations to the doctor’s knowledge of events based on a single account which may or 

may not be true, resulted from sitting in court to hear the evidence of other witnesses after 

giving her own. This clarified for her the risks of medical evidence from doctors who allow 

their own opinions about ‘what really happened’ to influence interpretation of their 

findings.  

The importance of objectivity cannot be over-emphasised; ‘bias’ has the potential to 

corrupt the process from the time of examination. While examiner expectations may be 

appropriate, when inappropriate, ‘expectation-laden observations’ result in observational 

errors that can lead to consequent misinterpretation and ‘inferential error’ [72]. 
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In the same way that limited information may skew perceptions, inadequate 

examinations which do not include negative findings, may lead to false assumptions and 

misleading interpretation of medical evidence. O’Keefe [73] cited his own experience of 

giving evidence in the High Court of Scotland in a case where the examining doctor had 

‘definitively’ attributed her findings of a single curvilinear abrasion to the abdomen, and 

‘profuse’ genital bleeding attributed to an external genital abrasion and superficial 

laceration, without internal vaginal examination to exclude menstrual bleeding as a cause. 

He agreed that the responsibility of the forensic medical witness to remain impartial while 

assisting the court to understand the relevance of medical findings is especially important 

because the medical evidence forms only a part of the evidence to be considered.  

While injury interpretation is central to the discipline of forensic medicine, essential 

differences between forensic and therapeutic practice contribute to the potential for flaws in 

the process. Aspects related to the nature of setting in which forensic examinations occur 

such as inadequate or misleading history, limitations to examination because of patient 

distress or hostility and the inability to review injuries at a later time all exert an effect [74]. 

Forensic examination of injury is by necessity focused on ‘causation’ whereas routine 

clinical examination is directed towards ‘treatment’. In addition, interpretation of injuries 

that have been documented by non-forensic medical practitioners can be fraught if incorrect 

terminology is used. 

Legal evidentiary rules that limit exposure of one witness to information provided 

by another, designed to prevent ‘bias’ or undue influence on evidence of fact, have become 

problematic when applied to opinion evidence. Many doctors providing evidence in sexual 

assault trials in Australia are still denied access to information about the results of analysis 

of the samples they collect, despite being regularly questioned in court about the 

significance of these results. Forensic laboratories who appear unable or unwilling to exert 
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the administrative effort required to inform doctors of these results, spuriously cite ‘legal 

requirements’ as justification for not doing so, thereby contributing to the fragmented and 

sometimes confusing presentation of medical evidence and denying examiners feedback 

about the quality of their sampling procedures. 

Norfolk and White [75] consider ‘over-interpretation’ as ‘the greatest sin of a 

forensic physician’ whether it applies to normal or abnormal findings, and whether a 

product of ignorance, bias, or a desire for the medical evidence to be accorded greater 

importance than it deserves. ‘Over-interpretation’ of medical evidence has grave 

consequences for the legal process with the potential for wrongful conviction if 

unchallenged, and acquittal of a guilty person if recognised by the court. It can also lead to 

more unrealistic expectations of medical evidence in sexual assault investigations by police, 

prosecutors, jurors and victims alike. Equally capable of compromising the outcome of a 

trial is the ‘under-interpretation’ of medical evidence or the with-holding of any opinion 

about medical findings, a situation that may arise if a medical witness is afraid of 

accusations they have ‘over-interpreted’ or seeks to avoid cross-examination .  

2.1.4 Medical evidence and legal outcome  
 
2.1.4.1 Juror perspectives 

Although important to understand the way in which medical evidence is perceived  

by victims, observers and various participants in the legal response to sexual assault, jurors 

remain the critical group to evaluate in this respect.  

The general paucity of jury research because of legal limitations, prevents a full 

understanding of how jurors view medical evidence in sexual assault trials, and means we 

must usually rely upon less informative data such as trial verdicts for such insight. What 

little research has been done in this area usually involves so-called ‘mock juror’ scenarios. 

This type of psychological research provides a degree of insight and generally recognises 

 28



the importance of information specific to the case presented at trial as well as a juror’s prior 

knowledge and beliefs about the issues that arise in the course of a trial [76]. This has 

serious implications in sexual offence trials because of existing misperceptions about 

sexual assault, taboos around discussion of sexual issues and a general lack of familiarity 

with genital anatomy and sexual function.  

A 1986 study [77] that succeeded in looking at factors influencing juries’ decision-

making in rape trials found that jurors were more likely to depend on information about the 

victim’s lifestyle and sex-role behaviour, such as drinking, drug use and sexual activity, 

than on ‘material evidence of rape’. 

2.1.4.2 Legal outcome studies 

Whilst a fair amount of research has been carried out into the factors affecting ‘legal 

outcome’ in sexual assault trials, it is difficult research to do well. Those conducting these 

studies come from a range of backgrounds with considerable variation in methodological 

approach and access to data and as a consequence produce conflicting results. The most 

useful available research was undertaken with the specific aim of looking at associations 

between medical evidence and legal outcome; while many others included legal outcome 

information as an addition to primary research on type of medical evidence and the number 

of cases in which it was identified, without analyzing for statistical associations. 

Almost all available studies are based on retrospective reviews of medical and/or 

legal documents with the usual problems of inconsistent or incomplete records and limited 

information about relevant factors.  Some studies collect data from health service patient 

records and endeavour to follow their progress through the legal system, while others start 

with legal case files and use only medicolegal reports included in the prosecutorial files. 

One prospective study of 110 consecutive sexual assault victims presenting to a hospital 

service was located [78] but it did not attempt statistical correlation; this study found that 
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68% of the 102 cases where ejaculation was likely, had sperm or acid phosphatase positive 

samples collected, 13% sustained genital injury, 15% lead to an arrest and 8% resulted I in 

conviction. Many have small sample sizes because of the low numbers of cases that result 

in conviction and some include significant numbers of cases that were not yet finalised.  

Caution is necessary when interpreting results because of different definitions of 

‘legal outcome’ and crude techniques for assessing medical evidence. Most studies used 

either the laying of a charge or conviction as a ‘positive legal outcome’. Not all those using 

‘conviction as an endpoint specified whether conviction resulted from a guilty plea or a 

guilty verdict after trial. The majority considered medical evidence to include evidence of 

bodily injury and genital injury, and detection of biological fluids such as sperm, semen or 

saliva. Some also considered a doctor’s description of a victim’s demeanour during 

examination as medical evidence.  

An impressive 2007 World Health Organisation (WHO) report on the use of 

medicolegal evidence in sexual assault cases [47] based on a review of all available 

literature on this subject, identified considerable flaws in the existing research. Despite this, 

the authors appear to draw on the results of their meta-analysis to call for an evaluation of 

the ‘value and meaning of medical forensic examinations for sexual assault victims, as well 

as alternative legal measures that could enhance justice for them’. The report found that the 

available data on the impact of medicolegal evidence was ‘mixed’; a significant positive 

association with legal outcome was shown for general bodily injuries in 44% of studies and 

genito-anal injuries in 29% of studies. No study identified any significant positive 

association with detection of sperm, semen or saliva, or with descriptions of demeanour at 

examination.    
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i. Studies implying little or no impact of medical evidence on legal outcome  

Feldberg [46], one of the sociological commentators mentioned earlier, bases her 

arguments against the use of medical evidence on a review of legal documents, court 

transcripts and interviews in relation to 61 cases of sexual assault heard between 1984 and 

1990 in Ontario, Canada. Forty five per cent of the 26 cases where medical evidence was 

called ended in a guilty verdict, compared to 83% of the 23 cases that did not involve any 

medical evidence. In 18 cases involving ‘ambiguous’ physical evidence, a guilty verdict 

was reached anyway.  

Tintinalli’s retrospective review of medical records of 372 sexual assault victims 

presenting to a rape crisis centre and emergency department [79] together with information 

obtained from police investigation records found no statistically significant correlation 

between evidence of bodily or genital injury, or presence of sperm in biological samples 

and legal outcome; two out of three ‘not guilty’ verdicts in this study were said to involve 

medical corroboration of sexual assault.  

Helweg-Larsen [80] reviewed the examination findings and police files of 74 sexual 

assault victims, in whom judicial outcome was known in 93% and concluded that 

examination findings did not affect legal outcome, but did however influence the initial 

response to an allegation of sexual assault by the legal system.  

Penttilä’s [81] retrospective review of 249 medicolegal reports from the University 

of Helsinke Forensic Medicine department and data from 150 police files found no 

correlation between legal outcome and severity of injuries or presence of sperm in vaginal 

samples. However, cases with severe injuries were more likely to lead to sentencing that 

involved imprisonment. This study, unlike most other studies mentioned here, included 

female child victims. 
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Du Mont and Parnis [82] looked at the medical records, police and prosecution files 

of 187 victims seen at a sexual assault service, 87 of which involved charges being laid; 

documentation of injury and detection of sperm had no predictive value in terms of charges 

being laid. 

Saint-Martin [83] analysed 756 reported sexual assault cases over a 7 year period 

retrospectively and included children in their data; conviction rate in this group was 36% 

but there was no correlation with presence of bodily or genito-anal injury. 

ii. Studies implying a positive impact of medical evidence on legal outcome 

Rambow [84] retrospectively reviewed medical records of 182 adult female sexual 

assault victims examined within 36 hours of assault, 53 of whom were identified as having 

the potential for successful prosecution; that is, a victim willing to cooperate with 

prosecution and an identified assailant and the police and legal files of those whose cases 

proceeded. Thirty four per cent of these resulted in successful prosecution which was 

significantly associated with the use of injury evidence, both genital and non-genital. 

 A study by Briody [61] in Queensland, a police officer who was assisted by forensic 

scientists attempted to compare 102 so-called ‘DNA cases’ with 98 similar ‘non-DNA’ 

cases to see if there was a difference in legal outcomes depending on whether or not DNA 

was an issue in the case. He found that DNA evidence could make critical differences in the 

decision to proceed to prosecution after charging, in jury findings and sentencing. 

‘Tangible’ evidence of the use of force, such as injuries or torn clothing, was found to be 

associated with conviction. 

McGregor’s retrospective review of 95 sexual assault service medical records, 

medicolegal reports and police files [36] used only the ‘laying of charges’ to define a 

‘positive legal outcome’ rather than conviction rate because of the low number of 

convictions during the year of the study. She found an association with the presence of 
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documented moderate or severe bodily injury, but no association with genital injury or 

sperm detection.  She and others extended this study in 2002 [85] to 462 sexual assault 

victims examined forensically and found that charge laying was significantly associated 

with ‘receipt’ of forensic samples collected during examination by investigating police and 

documentation of any injury, but that only severe bodily injury requiring hospital admission 

was associated with conviction. 

Schei [86] looked at 141 sexual assault victims presenting to a hospital service; 67 

of which involved an identified assailant and the laying of charges. Forty eight per cent 

resulted in a conviction which was significantly associated with reported severe violence, 

documented genital injury and the presence of sperm. However, when adjusted for victim 

age and time between incident and examination, the only factor with an effect on 

conviction rate was reported severe violence. 

More recently, Ingemann-Hansen’s research in Denmark [87] involving 

retrospective review of 307 police-reported sexual assaults between 1999 and 2004, 19% of 

which resulted in conviction, reached similar conclusions that the only relevant predictor of 

conviction was evidence of ‘severe coercion’ such as strangulation or the use of a weapon. 

The presence of less severe bodily injury or genital injuries was not found to have a 

significant effect on legal outcome. However only 55% of the cases in this study involved 

vaginal penetration and legal outcome was unknown in 30 cases.  

Lloyd and Walmsley’s British Home Office study [88] compared sexual assault 

cases leading to conviction in two 12 month periods twelve years apart in an attempt to 

identify any changes in offence or sentencing patterns. They found that in cases resulting in 

conviction, the rates of bodily injury remained similar at 75% in 1973 and 74% in 1985, but 

that genital injury rates fell from 45% in 1973 to 32% in 1985. A Belgrade study mentioned 
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earlier [35] used a similar approach more recently and found 63% of successfully 

prosecuted sexual cases sustained bodily injury. 

Lindsay [11] reviewed medical and police records of 697 sexual assault cases seen 

at two San Diego hospital services and found that the laying of charges was significantly 

associated with injury to the head, neck or face and the presence of more than one site of 

genito-anal injury. 

Kerstetter ‘s study [60] mentioned earlier in relation to police attitudes to medical 

evidence, concluded that ‘injury to sex organs’ was related to charge-laying but only in 

acquaintance assaults. 

Wiley’s study [89] of medical records and prosecution files of 888 sexual assault 

victims seen in an emergency department of which 132 had charges laid and 113 

culminated in a conviction, identified a significant association between legal outcome and 

genito-anal injury but not bodily injury. 

Gray-Eurom [90] reviewed the records of 801 victims who were forensically 

examined at a sexual assault service over a 2 year period; of these, 271 resulted in arrest 

and 89 resulted in a guilty verdict. The presence of injury either bodily or genital, was 

significantly associated with successful prosecution.  

Jewkes [91] reviewed the police and court files of 1547 reported rape cases, 596 of 

whom were aged under 18yrs. She included only those files that had been finalised legally. 

In the adult cases, bodily and genito-anal injuries were not associated with arrest or 

progression of case to trial, but were more likely to be associated with a conviction. DNA 

issues were not associated with case outcome in any way. 

The difficulty of linking the existence of medical evidence to the ‘legal outcome’ of 

a sexual assault allegation, cannot be underestimated. There are many stages at which 

decisions must be made by victims, police and prosecutors before a case reaches a court for 
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the jury to play their part. The conflicting results about legal outcome and the value of 

medical evidence in general, can be attributed to the inherent difficulties of looking 

cohesively at a process which in most cases spans many years and involves input from a 

range of involved parties. The many situations in which sexual assault allegations arise, the 

interplay of issues for consideration in prosecutorial decisions, the complexity of legal 

procedure together with prevailing community attitudes about sexual behaviour that affect 

the response of juries to the evidence put before them, all contribute to the ultimate ‘legal 

outcome’. Further research of this kind, even if it is more comprehensive, with extensive 

access to information and improved design and methodology, is unlikely to yield less 

ambiguous results. Regardless of the determination to find one, there is no single aspect to 

the issue of sexual assault that will dictate its legal resolution, and alleviate the challenges it 

presents. 

2.1.5 The role of genital injury evidence  

 While some of the so-called ‘legal outcome’ studies identified a positive association 

with the presence of injuries, most were unable to distinguish between the influence played 

by the existence of bodily injury and that of genital injury. In spite of this, a handful of 

studies did purport to find evidence that the presence of genital injuries increased the 

likelihood of conviction [11, 60, 89-91]. Unfortunately, none of these addressed the extent 

of reliance upon genital injury evidence and the precise way in which it was used within the 

legal process. It is therefore not possible to gauge from these studies whether genital injury 

evidence was introduced as a means of proving an act of sexual penetration or elicited in 

relation to issues of consent. This is an important question, given that the relationship 

between genital injury and consent, if indeed there is one, has not yet been established. A 

lack of understanding of this fact by medical and legal professionals alike, has the potential 

to mislead the court and result in serious injustice.  
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It is arguable that this sort of insight can only be gained by careful analysis of 

individual transcripts of trial evidence, relevant appeal judgements and discussion with 

involved lawyers and medical witnesses. Such analysis should ideally be done 

collaboratively by legal and medical professionals to ensure interpretation draws on 

expertise from both fields, and results in a useful assessment of the factual basis for the 

evidence presented, the appropriateness of its incorporation within a legal framework and 

the weight it was ultimately given in consideration of the verdict.  

Whilst such an approach is beyond the scope of this thesis, some reference to recent 

court rulings in relation to genital injury may be instructive and allow further understanding 

of the way in which courts are currently using it and any issues that may be arising from 

that use. 

Although still occurring, cases involving significant bodily injury or identification 

issues now make up a smaller proportion of those reported to police. Forensic medical 

examination to document bodily injury or collect samples for the purpose of detecting 

identification evidence is necessary to assist the legal process in these cases, and is 

generally well understood and accepted by courts and jurors without contention. Similarly, 

in cases where sexual penetration may be denied by an accused, examination for injury in 

the genital area, or mouth or anus depending on the nature of the offence, to detect proof of 

penetration may be useful in the absence of other reasons for injury in these parts of the 

body. Such evidence rarely leads to dispute because of legal recognition of the concept of 

injury interpretation and the ability of doctors to draw inferences about mechanism of 

injury causation.  

Where medical evidence becomes contentious, and not infrequently grounds for 

appeal is in relation to genital injury and the issue of consent. ‘Consent’ remains the critical 

question in most sexual assault trials and it is therefore unsurprising that attempts are made 

 36



to take care of this ‘medically’. Unfortunately, the principles employed to use significant 

bodily injury to corroborate a lack of consent cannot be applied to genital injury. When 

juries hear descriptions of bodily injuries presented in court, they are usually able to make a 

reasonable assessment of the situation in which they occurred from their own experience of 

injury and may or may not require assistance from a medical witness in relation to how the 

injury came about.  

In contrast, genital injury is a less familiar entity for the lay person, and the medical 

witness must provide jurors with information that will allow them to reasonably assess the 

situation in which a genital injury arises, so they can use it appropriately in reaching a 

decision. This is no mean feat when the current state of medical knowledge is deficient in 

this regard; a situation which encourages considerable variation in what is said about it. It is 

little wonder then, that the majority of legal ‘controversies’ in sexual assault cases involve 

the use and misuse of genital injury in relation to the issue of ‘consent’. 

 The courts will usually not allow expert opinion on an ‘ultimate issue’ such as 

‘consent’ in a sexual assault trial; this was the case in R v Eade [92].  In R v Ashraf [93], 

the trial judge permitted medical evidence that a victim’s genital injuries were the result of 

non-consensual sexual intercourse; he was later found at appeal to have wrongly left the 

jury with the impression that they could approach the case on the basis ‘the doctor was 

entitled to provide this opinion’ [94]. It appears that it is not unusual that the admissibility 

of medical evidence in relation to the likelihood of genital injuries having been caused by 

consensual as opposed to non-consensual sex, provide successful grounds for appeal [95, 

96].  In R v Matenga [97], the examining doctor found a small vaginal injury and said in 

court that injuries of its type were ‘extremely rare’ or ‘relatively uncommon’ in consensual 

intercourse, though she was unable to say that it was definitely not consensual. On appeal, 

it was accepted that the doctor’s evidence was not based on a secure clinical basis and that 
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her opinion in relation it, was therefore inadmissible. However, the wrongful admission of 

this evidence was not considered to have undermined ‘the integrity of the trial’ because of 

other non-medical evidence which overwhelmingly supported a lack of consent; it was 

however found to have posed ‘a risk’[98].  

Evidence in relation to the absence of genital injury, and the fact that this does not 

necessarily mean that a sexual act was consensual, has also lead to problems in court. In a 

recent Queensland case [99], the defence appealed on a number of grounds, one of which 

relating to the judge having incorrectly directed the jury in relation to the medical evidence. 

In this case, the doctor giving evidence quite reasonably asserted that the lack of any genital 

findings neither supported nor refuted the offence having occurred, but the judge wrongly 

implied that the this evidence had favoured the defence case and weakened the prosecution 

case. The Appeal judges reiterated what the doctor had said originally in his evidence; that 

the absence of genital injury neither confirmed or negated the prosecution case, and 

therefore agreed that the trial judge had erred.  

In other cases, medical evidence is rendered ‘safe’ by correct judicial clarification 

of the issues for the jury. This happened in the British case R v Wayne [100], when the jury 

was told by the judge that ‘the majority of women alleging rape do not have significant 

genital injury’ and that ‘the absence of injury to the genital area neither supported nor 

refuted the allegation that intercourse had taken place without consent’. 

In another recent New Zealand case [101], the Court of Appeal ruled that in cases 

where genital injuries suffered by a victim are of such a nature that a doctor cannot properly 

express a view as to whether or not an injury has resulted from consensual or non-

consensual sexual contact, they should not be asked to do so [102]. The doctor giving 

evidence at this particular trial had stated that the chances of sustaining three lacerations 

just behind the vaginal opening (or fossa navicularis) as a result of consensual sexual 
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intercourse were relatively low, after previously explaining to the court that there was little 

information available about injuries resulting from consensual sexual intercourse, because 

women are rarely examined for injury in this setting.  The medical expert called upon to 

comment at appeal explained that there were no known clinical findings to accurately 

determine whether a sexual act was consensual or non-consensual, and the Court ruled that 

the medical evidence given at trial had led to a miscarriage of justice in creating a false 

understanding about the genital injuries. It did not however rule out altogether the giving of 

opinion evidence in relation to genital injury and consent, going on to say that if the genital 

injuries had been more severe or of a different nature, the doctor’s evidence may have been 

acceptable. 

Much has been written in relation to the so-called ‘Virginia case’ in the forensic 

nursing literature in the U.S. In some U.S. states, specially-trained nurses are responsible 

for the majority of forensic medical examinations of sexual assault victims and as a result 

regularly give evidence in court in relation to their examination findings, just as doctors do 

in Australia and the U.K. In the Circuit Court of Virginia, Commonwealth v Johnston [103] 

addressed the issue of genital injury and consent and in particular, the use of ‘the human 

sexual response’ as first described by Masters and Johnson [104] to draw inferences about 

whether genital injuries resulted from consensual or non-consensual sexual intercourse. The 

judge challenged the nurse examiner’s assertion that because female genital sexual 

responses such as swelling and engorgement of the labia protect the genitals from injury 

during sexual intercourse, the presence of genital injury visible to the naked eye must then 

be indicative of non-consensual sexual activity. After reviewing a selection of literature on 

this issue, she ruled in a letter to counsel that there was an insufficient scientific basis for 

the opinion that consensual and non-consensual sexual intercourse can be distinguished 

using knowledge about the female sexual response, and that although there was a basis for 
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the phenomenon itself, she could find no direct link with consent and the likelihood of 

injury. Moreover, the tenuous nature of the argument is reflected in the conclusion that if 

the presence of genital injury is due to the absence of the sexual response, the absence of 

genital injury might indicate that there was a sexual response; if the sexual response 

reasoning is being cited in some cases to support a lack of consent but not in others to 

support the presence of consent, a dangerous precedent has been set. While changes in 

female genital tissue due to sexual arousal may help to reduce the likelihood of injury, other 

issues such as partner positioning are also involved; furthermore, tactile stimuli that are 

unrelated to sexual activity can also result in sexual arousal [105]. Neither did this theory 

account for occasions when for a variety of reasons, consensual sex might take place with 

the female in a ‘non-aroused’ state [106].   

The judge’s ruling in this case, that none of the medical literature presented to the 

court supported the nurse’s assertion that she could ‘distinguish nonconsensual from 

consensual sexual intercourse’ has stimulated widespread debate in the mainstream U.S. 

media about the dangers of using ‘fuzzy science’ in the courtroom, however nurse 

examiners have remained adamant that such opinions are accurate. The nurse who gave 

evidence at this trial, has since been quoted in interviews about the issue as saying that “if 

the mind wants to have sex, the body can’t say ‘No, I don’t think so’. It is automatic.”[107]. 

It is however, important to note that this particular ruling was not an appellate 

decision, having been made only at trial level; neither did it prevent nurse examiners from 

giving evidence in sexual assault trials in future or indeed, the presentation of evidence 

about the female sexual response [108].  

The issue in the Virginia case was to do with the scientific validity of the evidence; 

the evidence linking the female sexual response to genital injury was deemed to be 

scientifically unreliable and therefore unable to support an inference about consent to 
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sexual intercourse [109]. The courts have a clear view of what constitutes reliable expert 

evidence in this regard; opinions must be based on scientifically reliable data derived from 

sound methodological research, and must be applied with sound reasoning and only if 

appropriate to the issue in question [110]. The nurse examiner’s evidence in this case failed 

to meet any of these criteria.  

Another U.S. case that did stimulate a Court of Appeal decision in relation to nurse 

examiner evidence [111], focused on the evidentiary rule of the ‘ultimate issue’, and 

decided that an opinion about ‘consent’ had encroached upon the decision for the jury to 

decide upon, and thus breached this rule. It is not uncommon for opinion on genital injury 

and consent to be expressed in terms of ‘consistencies’; however, in response to two 

separate questions, a nurse examiner said that the genital injuries she had noted were both 

‘consistent with non-consensual sex’ and ‘inconsistent with consensual sex’. These two 

statements in combination were seen as commenting too definitively, and thus improperly 

on the question of consent. The implication of this ruling seems to be that while a statement 

about a given injury being consistent with consensual sex is acceptable to the court, if it is 

said in such a way as to exclude all other possibilities, it is not. 

The fact that genital injury can occur as a result of both consensual and non-

consensual sex in the context of limited understanding about whether differences exist 

between consensual and non-consensual injury patterns, means that currently, in relation to 

consent, genital injury is at best, a neutral finding. But language is often the source of 

misunderstandings and recognition of this fact by doctors themselves has led to calls for 

caution with the use of the phrase “consistent with” when interpreting injury [75, 112]. A 

medical witness stating that ‘the absence of genital injury is consistent with an allegation of 

non-consensual sexual intercourse’ may not mean to exclude all other possibilities, but may 

be understood by the jury to consider that the medical evidence fully corroborates the 
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allegation. ‘Absence of genital injury’ is also consistent with consensual sexual intercourse 

and of course, no sexual intercourse at all. The current knowledge about genital injury does 

not permit more than neutral comments such as ‘neither confirms nor refutes the allegation’ 

[75].   

The court experiences of the U.S. nurse examiners are further complicated by the 

widespread use of colposcopy or magnification in sexual assault forensic examinations, 

unlike the situation in Australia and the U.K. where macroscopic or direct visualization is 

routine practice. This has lead some of those involved in this work, while maintaining 

caution in relation to colposcopic genital findings, to feel more comfortable about 

proffering opinions on consent when injuries are ‘visible to the naked eye’. This is of 

concern because macroscopically visible injuries are known to occur as a result of 

consensual sexual intercourse [41, 113, 114], and on occasion can involve serious vaginal 

lacerations with profuse bleeding [115-120]. Those clinicians who examine exclusively 

using direct visualization are all too aware that while a difference in injury pattern between 

consensual and non-consensual cases, if there is one, is more likely to be identified with 

‘naked eye’ examinations than when examinations are done using magnification or other 

injury detection techniques, the science underlying any opinions on genital injury, 

regardless of examination technique has unfortunately not yet been settled. 
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2.1.6 The case for research 

Calls from both the legal and medical professionals for ‘the right research’ to be 

done abound. Brennan [106] points out that the current state of research in adult sexual 

assault is probably at a similar stage to that of child sexual abuse twenty years ago, with 

clinicians forced to interpret their examination findings without the benefit of a clear 

understanding of what constitutes ‘normal findings’ or as in the case of adults, injury 

patterns in ‘normal’ consensual sexual activity. The basis for medical teaching has always 

been to first comprehend the normal, in order to appreciate what is abnormal. To this end, it 

is possible that some of the answers sought in relation to this issue, might be found outside 

the discipline of forensic medicine, in other areas of research such as sexual health, 

infertility medicine or sexual neuropsychobiology [105].    

There are benefits to research efforts in this area, whether the definitive answer to 

the question of genital injury and consent is found to be a ‘positive’ or ‘negative’ one. If no 

useful association can be established, genital examinations in cases involving a known 

assailant who admits to sexual penetration could be rendered unnecessary and the question 

of consent addressed by examining other aspects of the incident. However, if it is revealed 

that the principles of injury interpretation can be applied to patterns of genital injury so that 

reliable inferences can be made in relation to consent, the legal processing of cases where 

genital injury is identified will be significantly simplified. Whether the outcome of such 

research strengthens the legal impact of forensic medical findings or not, it is critical to 

establish criteria and guidelines based on scientific data for the development of clinical 

tools to use in the interpretation of those findings [1, 87, 121, 122]. 

The use of medical evidence in the prosecution of sexual assault has been largely 

driven by the practical requirements of the legal system. Whilst a considerable body of 

work informs the commentary in socio-legal theorist literature in relation to sexual assault 
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and medical issues, albeit qualitative and interview or questionnaire-based, there has been a 

paucity of useful medical research in this area until relatively recently. The impetus for 

most of the genital injury studies done in the last twenty five years has been the increasing 

pressure upon medical witnesses who have been forced to interpret their examination 

findings and provide opinions for the courts without the benefit of a reliable body of 

knowledge upon which to base their opinions.  

The difficult nature of the work itself, the lack of resources allocated to a service 

provided by health professionals but viewed primarily as serving the courts rather than 

patients, and the lack of a defining professional body for examining clinicians because of 

the broad range of backgrounds from which they are drawn, have all contributed to the 

situation. Examination standards have been difficult to achieve because of differing 

jurisdictional requirements and a general reluctance, at least in places where colposcopic 

examination is not routine, to incorporate genital photography into examination protocols. 

Without photo-documentation of genital injury, which has long been acceptable in the case 

of forensic examination of sexually abused children, the opportunity for teaching and 

learning, the ability to discuss and compare findings with colleagues and the development 

of a scientific approach to the discipline has been seriously hampered [106]. 

The challenges of research in an area that spans the two inherently different 

disciplines of medicine and the law must also be acknowledged. The legal requirement to 

establish guilt ‘beyond reasonable doubt’ in order to obtain a conviction does not always sit 

comfortably with the less ‘black and white’ nature of clinical medicine. However, while 

medicine by its very nature is an ‘inexact science’, it has a duty to ensure it provides 

reliable ‘evidence-based’ information to assist the courts towards more truthful verdicts in 

the interests of justice. To this end, it is the responsibility of medicine as a discipline, firstly 
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to determine whether genital injury does have significance in relation to the issue of 

‘consent’ and secondly, to ensure it is utilised appropriately by the legal system.  

It is imperative that medical witnesses are able to draw upon reliable studies with 

relevance to their own clinical practice, to interpret the significance of their examination 

findings for the courts. Ideally, this research would have been done before the courts ‘came 

looking’ for answers and before various examination techniques and protocols had become 

established as ‘standard’ in different jurisdictions. The significant variation in clinical 

practice across jurisdictions is the source of much confusion and necessitates costly 

jurisdictional-specific research to gain practically useful information. Such variations in 

approach do however, have the benefit of allowing comparison and analysis of various 

examination techniques which would otherwise be difficult to achieve. 

Because a significant proportion of research to date in relation to genital injury has 

been generated with its role as medical evidence in mind, most of the current knowledge in 

this area relates to genital injury in sexual assault victims. These studies have not however, 

helped answer the questions posed by the courts in relation to sexual assault because of the 

lack of clarity about other scenarios in which genital injury arises. Alternative explanations 

suggested by the defence usually centre on the possibility that an injury was caused by 

consensual rather than non-consensual sex. But medical witnesses may be challenged by 

questions about injury causation by a range of other activities including recent tampon 

insertion, masturbation and even the insertion of a vaginal speculum as part of the forensic 

examination, many of which are reasonable suggestions.  However, many medical 

witnesses remain unprepared to answer such questions in such a way to equip the court to 

make a decision, giving reasons why certain alternatives are plausible in some situations 

but perhaps not others. The basis for this ‘ill-preparedness’ may lie in the application of a 

‘one-eyed’ view to the interpretation of examination findings or in the lack of an organised 
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body of work in the medical literature around this subject, or a combination of both. 

However, it is usually the proposal of such alternative explanations for genital injury, that 

generate the most conflict in the courtroom and it is therefore surprising that there has not 

been more effort made to equip medical witnesses with reliable evidence-based about 

genital injury arising from consensual sexual intercourse and from other non-sexual causes. 

It is far preferable to have appropriate answers to such questions ready at hand than to be 

considering such questions for the first time in the witness box. 

As with any area of study, the perspective presented will be determined by the 

source of information from which it comes. Clearly, social theorists, lawyers and medical 

professionals will view the issue of genital injury causation in different ways. Differing 

perspectives exist even within the medical profession itself; sexual health physicians who 

examine the role of genital injury in predisposing to sexually transmitted infection, 

gynaecologists who review hospital admissions for vaginal trauma requiring surgery and 

obstetricians’ experience with genital trauma related to vaginal deliveries will differ in their 

outlook from those who examine female genitalia after sexual assault allegations. It is only 

with analysis of this information in its entirety, together with a sound knowledge of the 

basic principles of genital anatomy, the physiology of sexual intercourse and the 

pathological processes involved in injury and healing, that a reliable body of work 

comparing genital injury resulting from consensual and non-consensual sex, as well as 

other causes can be achieved.  
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2.2 FEMALE GENITAL INJURY: ANATOMY, PHYSIOLOGY AND 
PATHOLOGY 

 
The identification of genital injury in the female requires a sound knowledge of the 

anatomy of the female genital tract at different stages of hormonal development, an 

understanding of the mechanism of injury and the pathological processes associated with 

healing, and significant experience in examination of women with and without medical 

conditions of the genital region. Without this breadth of awareness in the examining 

clinician, accurate recognition of genital injury may not occur, with the potential for 

assumptions about examination findings that compromise injury interpretation and lead to 

conflicting information for the courts. Inadequate injury documentation and inappropriate 

use of terminology, for example in relation to injury and genital anatomical sites adds to the 

difficulties for those asked to provide opinions about the findings of examinations 

performed by others, resulting in further confusion. In addition, the relative paucity of 

written information in the literature about the anatomy and physiology of the female 

external genitalia until relatively recently, together with sensitivities around clinical 

photography of the genital area which have hampered the development of reference 

teaching material, has resulted in a limited understanding of this area of medicine except in 

those clinicians who are directly involved in it on a regular basis.  

2.2.1 The female genital tract 

2.2.1.1  Female genital anatomy 

 The anatomy of the female genitalia is complex in that it includes the vulva which is 

essentially part of the skin, the vagina which is part of the genital tract but which has close 

anatomical relationships to bladder, rectum, sacrum and coccyx, the cervix which is part of 

the uterus that protrudes into the vagina, and the pelvic floor, which is a myo-fascial 

structure with an upper part supporting the bladder neck, cervix and upper rectum and a 
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lower part supporting the urethra, vagina, lower rectum and anus. Genital anatomy will 

vary considerably between individuals, at different stages of hormonal development. It is 

described here in the female of reproductive age and followed by a discussion of the 

general effects of hormones on the female genital tract. 

i. Vulva  

The vulva is defined as the area between the genito-crural folds (or crease at the top 

of thighs) laterally, the mons pubis anteriorly and the anus posteriorly, and interiorly by the 

hymen. The vulva contains the following structures identified as the female external 

genitalia;- 

a. Mons pubis overlying the bony symphysis pubis and covered in pubic hair and 

composed primarily of adipose tissue. 

b. Labia which surround the vaginal entrance: 

 Labia majora (outer) are two large tissue folds which unite anteriorly to 

form the mons and posteriorly to form the posterior commissure and blend 

into the perineal skin 3-4cm anterior to the anus. They are made up of 

adipose and connective tissue containing sebaceous, sweat (‘eccrine’) and 

scent (‘apocrine’) glands and covered by skin. Hair follicles can be found on 

the outer surface, but not the inner surface and the skin is usually darker than 

adjacent skin.  

 Labia minora (inner) are two flat, delicate skin folds lying medial to the 

labia majora and composed of connective tissue and some sebaceous glands 

but no adipose tissue and no hair follicles. Anteriorly they divide into two 

parts; one passing over the clitoris to form the clitoral hood and one passing 

underneath to form the frenulum of the clitoris. Posteriorly, the labia minora 

fuse to form a lip of skin called the posterior fourchette. They are also 

 48



c. Vestibule is the term used to describe the cleft between the labia minora up to the 

hymen and extends from the clitoral frenulum anteriorly to the posterior 

commissure. Into the vestibule opens the urethra, the para-urethral glands (Skene 

glands) laterally, the Bartholin gland ducts posterolaterally and the multiple 

vestibular ducts which lie in a semicircular area outside the hymen. With the labia 

minora spread apart, the vestibule and vagina can be conceptualized as an 

‘inverted funnel’ with the hymen situated at the point at which the funnel narrows. 

d. The clitoris together with the vestibular bulbs constitutes the erectile tissue of the 

female external genitalia. The exposed external clitoris represents only a small 

part of the total clitoral tissue most of which is internal and hidden. The 

superficial part consists of two cylindrical erectile bodies or corpora (2-4cm long 

and 1-2cm wide) that terminate in the vestibule as the glans clitoris (2-3mm long) 

which is normally exposed. The corpora divide internally into two curved crura 

(5-9cm long). The crura are covered by the ischiocavernosus muscles which, by 

contracting, are thought to trap blood in the corpora. Only the glans and hood (or 

prepuce) are normally visible but the corpora can be palpated along the lower 

surface of the symphysis pubis as a ‘cord-like’ structure. Clitoral anatomy has 

recently been studied using cadaveric dissection and magnetic resonance imaging 

(MRI) [123-126] and found to extend considerably further in all planes than was 

previously thought, with an intimate relationship to the urethra. The triangular 
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e. The urethra lies between the clitoris and the vagina, is a short muscular tube 

measuring 3-5.5cm in length with a diameter of about 6mm, with everted edges. It 

is embedded in the anterior vaginal wall and intimately associated with the 

erectile tissue of the vestibular bulbs. 

f. Gland openings to the external genitalia include Skene (or para-urethral) ducts 

opening adjacent to or sometimes within the urethra, and which divide into 

smaller branches that end in the walls of the urethra and Bartholin ducts 

posterolaterally at the 5 o’clock and 7 o’clock positions of the vestibule, leading 

to the mucus secreting Bartholins glands which cannot generally be felt unless 

they become blocked. The para-urethral glands and urethra have been referred to 
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g. The hymen or hymenal ring is a membrane of fibrous connective tissue 

surrounding the vaginal entrance at the top of the vestibule. It is composed of both 

elastic and collagenous fibres. There are no muscular or glandular elements. The 

hymen will vary considerably in appearance, thickness and elasticity between 

individuals and at different stages of hormonal development and between 

individuals. 

h. The posterior fourchette is the point at which the labia majora and minora blend 

posteriorly. 

i. The fossa navicularis is a depression in the posterior part of the vestibule 

surrounded anteriorly by the hymen, posteriorly by the posterior fourchette and 

laterally by the inner surface of the labia minora. 

j. The perineal body or central tendon of the perineum is a fibromuscular structure 

lying between the posterior fourchette and the anus. It is formed by the common 

insertion of the superficial perineal muscles which support the lower part of the 

vagina and separate it from the anus. 

k. The anus is the rectal opening. 

Vulval musculature 

The perineal membrane, which together with the levator ani muscles and the 

urogenital diaphragm forms the female pelvic floor, consists of ischiocavernosus, 

bulbocavernosus and superficial transverse perineal muscles. These muscles are closely 

related to the vestibular bulbs and clitoris and can play a role in the sexual response by 
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intensifying orgasmic response when voluntarily contracted. They are also responsible for 

the involuntary rhythmic contractions that occur during orgasm [128]. The 

bulbocavernosus muscle (or ‘sphincter vaginae’) originate at the deep surface of the inferior 

margin of the pubic arch and extend posteriorly along the lateral surface of the vaginal 

opening to insert into the perineal body.  

Vulval blood supply 

The vulva or external genitalia are extremely vascular and are supplied by branches 

of the internal and external pudendal arteries originating from the internal iliac arteries and 

femoral arteries respectively. The vulval veins form large venous plexuses which become 

dilated during sexual excitement, and can dilate to such a degree in pregnancy that they 

become varicosities. Large vulval haematomas may result from damage to these veins. 

Vulval nerve supply 

Innervation of the vulva is mainly by branches of the pudendal nerve derived from 

S2 to S5 but the skin is also supplied by sensory branches of the ilio-inguinal nerve (L2), 

posterior femoral cutaneous nerve and genito-femoral nerve (L1 and L2). The vaginal 

vestibule, urethra and bladder have a common embryologic origin explaining why injury or 

disease in one may cause symptoms in another. Vulval nerves communicate extensively 

and there is considerable overlap between the areas they supply. Autonomic nerve fibres 

from the inferior hypogastric plexus and caudal sympathetic chain ganglia also play a role 

in genital sensation. 

Efferent impulses travel in the pudendal nerve that branches into the inferior 

haemorrhoidal nerve and then divides into two nerves; the dorsal nerve of the clitoris which 

is purely sensory and the perineal nerve supplying sensory fibres to the vulva and motor 

fibres to the superficial perineal muscles, the vaginal and anal sphincters and the levator ani 

muscles [129]. 
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The labia majora and minora, clitoris, vestibule and urethral opening have a somatic 

innervation, and therefore the sensations that can be evoked by their stimulation are similar 

to those of other areas of the skin, that is, touch, temperature and pain. In addition, certain 

patterns of stimulation can evoke orgasm, but the neural mechanism responsible for this 

general sensation is unclear [130]. There are many special sensory nerve endings on the 

vulva especially on the labia minora and clitoris, including Meissner corpuscles (touch, 

itch), Pacinian corpuscles (pressure) and free nerve endings (pain) with both myelinated 

and non-myelinated fibres found within the dermis. Non-myelinated nerve fibres support 

the sweat glands, blood vessels and muscle fibres, terminate at the dermal/epidermal 

junction and are primarily responsible for sensations of itching and light pain, whereas 

myelinated fibres transmit sensations of deep pain, pressure and heat. The hymenal ring, 

fossa navicularis and posterior fourchette are abundantly supplied with free nerve endings 

(pain), but not with corpuscular endings (touch and pressure) while mons pubis, labia 

majora and minora and clitoris have all types of nerve endings [131]. 

A recent study of labial samples from 10 normal pre-pubertal girls who underwent 

surgery for labial fusion examined waste tissue strips in an attempt to define innervation, 

vascular and epithelial details of the labia minora. The aim of the research was to highlight 

the risks of damage to sensory pathways associated with labioplasty. The study found the 

epithelium of the inner aspect of the labia minora to be more highly innervated than the 

outer aspect, and that nerve fibres could be found along the entire length of the labia. There 

did not appear to be any difference in innervation with proximity to the clitoris.[132] 

Another study of sexual sensitivity in adult sexually active women ranked labial sensation 

as higher than the vaginal entrance for orgasmic intensity [133].  
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ii. Vagina 

The vagina is a midline fibro-muscular tubular structure extending from the 

vestibule to the uterus.  It is directed obliquely upward and backward at an angle of about 

45 degrees to the horizontal with its long axis at a right angle to the uterus. The anterior and 

posterior walls of the vagina are slack and remain in contact except around the cervix, 

whereas the lateral walls are fairly rigid and remain separated. The vagina is a ‘partially 

collapsed’ tube which is slightly ‘S-shaped’ longitudinally and ‘H-shaped’ in cross-section 

at the middle third when in a relaxed state. In the lower third, the widest diameter is antero-

posterior whilst above this it is widest transversely; important to understand when 

introducing a vaginal speculum. The length of the anterior vaginal wall is about 7cm and 

the cervix protrudes into its upper end. For this reason, the posterior vaginal wall ends 

blindly and is about 2cm longer than the anterior wall and the top of the vagina or vaginal 

‘vault’ is divided into four areas or ‘fornices’ related to the protruding cervix. The two 

lateral fornices and the anterior fornix are shallow and the posterior fornix is larger and 

deeper. Although the vagina varies considerably in length and width, its functional size is 

determined by the tone in its muscular wall and contractions of surrounding muscles which 

are under voluntary control. Therefore, unless distorted by injury or surgery, anatomical 

differences in vaginal size do not influence whether discomfort, pain or injury result from 

sexual intercourse. 

 The anterior wall of the vagina lies in close contact with the urethra and base of 

bladder. Posteriorly, the lower third of the vaginal wall is separated from the rectum by the 

perineal body but above this is in direct contact with the rectum. The posterior fornix is 

covered by the peritoneum of the utero-rectal pouch (or ‘Pouch of Douglas’). The uterine 

arteries and ureters lie about 1cm above the lateral fornices. The lateral walls blend with the 
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levator ani muscles to support the uterus and the lower lateral walls are related to the 

bulbocavernosus muscles, the vestibular bulbs and Bartholins glands. 

Vaginal blood supply 

 The uterine, pudendal and middle haemorrhoidal arteries which arise from the 

internal iliac arteries are the primary blood supply to the vagina. They form a plexus around 

the vagina from which a median or azygous vaginal artery arises on the anterior and 

posterior walls. The upper part of the vagina is supplied by the cervical-vaginal artery 

which is a branch of the uterine artery. Venous drainage occurs through extensive plexuses. 

Vaginal nerve supply 

 The primary innervation of the vagina is from the superior hypogastric plexus of the 

autonomic nervous system. This plexus divides and is joined by branches of the sacral 

nerves (S2 to S5) forming pelvic plexuses. 

The vagina is a visceral component of the reproductive tract together with the 

uterus, ovaries and Fallopian tubes, and as such the only sensation that can be evoked is 

that of pain. However, the degree to which the vagina is sensitive to pain is still unclear and 

may vary considerably between individuals. The most sensitive part of the vagina is 

adjacent to the vestibule as it appears that there are more nerve fibres in the distal vagina 

than proximally. It appears that the anterior wall of the vagina contains more nerve endings 

than the posterior wall [134]. Both sensory and autonomic nerve fibres have been identified 

in the vagina [135]. Vaginal stimulation during intercourse may also result in orgasm but 

again, the mechanism for this is unclear [130].  

The vagina has no corpuscular nerve endings so is not sensitive to touch or pressure, 

and appears to have significantly less free nerve endings than the external genitalia. 

Sensations of light touch, itch and even pain may be absent, as evidenced by lack of 

awareness of the presence of a vaginal tampon, absence of symptoms from such irritating 
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infections as candidiasis, unless the external genitalia are involved [131] and in the author’s 

own clinical experience, significant vaginal lacerations that are not associated with pain. 

iii. Cervix 

 The cervix is cylindrical in shape, forms the lower part of the uterus, and measures 

about 2.5 to 3cm in length in the nulliparous adult. It partially protrudes into the vaginal 

canal and when normally positioned, is angled downwards and backwards. It is composed 

of fibrous, muscular and elastic tissue, with less muscle than the remainder of the uterus, 

15% being smooth muscle found mainly in the endocervix or cervical canal. The 

endocervix is an elliptical or ‘spindle-shaped’ cavity measuring 8mm at its greatest 

diameter and containing longitudinal ridges.  

The vaginal part of the cervix or exocervix is surrounded by the vaginal fornices and 

has a convex elliptical surface which can be divided into an anterior and posterior lip. The 

anterior lip is shorter and protrudes lower into the vagina than the posterior lip. In the 

centre of the exocervix is the external cervical os which is circular in nulliparous women 

and slit-like in parous women.  

Cervical blood supply 

The blood supply to the cervix originates the uterine arteries reaching the lateral 

walls along the upper borders to the paracervical ligaments which together with the utero-

sacral ligaments attach the supra-vaginal part of the cervix to the sacral vertebrae (S2 to 

S4). This attachment forms the main fixation and support of the cervix. 

Cervical nerve supply 

 The innervation of the cervix is primarily limited to the endocervix and peripheral 

deep portion of the exocervix resulting in relative insensitivity to pain of its inner two 

thirds. The cervical nerves are derived from the pelvic autonomic system; the superior, 

middle and inferior hypogastric plexuses. It is thought that the cervix has little or no 
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sensory innervation; minor cervical surgery can be carried out without anaesthesia. 

However some authors think that penile contact with the cervix during coitus can result in 

pleasurable sensation. 

iv. The pelvic floor 

The pelvic floor refers to the collection of tissues that span the opening within the 

bony pelvis. These tissues support the pelvic and abdominal organs, maintain urinary and 

faecal continence and allow for birth and sexual intercourse.  The levator ani muscles 

composed of the pubococcygeus and iliococcygeus muscles, arise on each side of the 

pelvis; from the posterior surface of the pubis, from a condensation of fascia which covers 

the obdurator internus muscle and from the pelvic aspect of the ischial spine. These 

muscles can be palpated during pelvic examination as a distinct ridge just above the 

hymenal ring along each lateral wall of the pelvis. The levator ani muscles have a number 

of parts which slope downwards and forwards to inter-weave with the opposite levator ani 

muscles, to form a sling through which the urethra, vagina and rectum pass. They function 

to pull the rectum, vagina and urethra anteriorly towards the pubic bones to compress and 

thereby close the openings.   

v. The ‘inverted funnel’ concept of vestibule and vagina 

 The female genital tract when considered in its entirety, can be conceptualised as an 

‘inverted funnel’, with the vestibule represented by the larger conical component and the 

vaginal canal by the narrow tubular component of a funnel. This helps to understand the 

vagina and vestibule as a tubular continuum. Such a model assists with an understanding of 

the female genital tissues that come into contact with the penetrating penis during sexual 

intercourse. The notion of the vagina and vestibule as a ‘continuous tube’ which widens or 

flares into a cone at around the level of the hymen, clarifies the way in which the surface of 

the penis makes contact with the inner aspect of the labia minora, vaginal entrance and 
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vaginal wall during penile-vaginal intercourse and how injury to these tissues may result. It 

also relates usefully to legal definitions of sexual penetration which identify the labia as the 

point beyond which penetration is deemed to have occurred.  

 
Diagram 2.2a 
Schematic diagram external female genitalia showing anatomical components likely to 
make contact with penis during vaginal penetration  
 
 

  
 
 
Diagram 2.2b 
Schematic diagram of sagittal or vertical front to back view of ‘inverted funnel’ 
concept of the vagina and vestibule showing anatomical components of female 
genitalia likely to make contact with penis during vaginal penetration  
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Diagram 2.2c 
Schematic diagram of coronal or vertical side to side view of ‘inverted funnel’ concept 
of the vagina and vestibule showing anatomical components of female genitalia likely 
to make contact with penis during vaginal penetration 
 
  

 
 
 
 
Diagram 2.2d 
Schematic diagram of coronal section of the lower vagina and vestibule showing 
anatomical components of female genitalia likely to make contact with penis during 
vaginal penetration 
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2.2.1.2 Hormonal physiology of the female genital tract 

 Puberty describes the morphological, physiological and behavioural changes that 

occur in a child as the sex organs mature from the infantile to the adult state. Pubertal 

physiological changes are related to growth and hormones, and although commencing at 

different ages in different individuals, the sequence of events remains the same. In females, 

the onset of puberty is strongly weight-related with the mean body weight for menarche or 

‘first menstruation’ being 47kg. Obese girls tend to enter puberty earlier than girls of 

normal weight. It is postulated that the mean age of menarche which was between 15 and 

17 years in the 1800s, has fallen to about 12.5 years currently, because of better nutrition 

and eradication of many childhood diseases. 

 The hormonal changes of puberty cause maturation of the ovary to allow 

reproduction, and development of the secondary sexual characteristics. Oestradiol is the 

predominantly active oestrogen in the reproductive years and rising levels at puberty affect 

tissues with oestrogen-binding receptors, the greatest concentration of which is found in the 

breasts and tissues of the genital tract.  Tanner is credited with the devising a five stage 

scale of breast development and pubic hair growth that have become the standard way of 

assessing female sexual maturation. These five stages of breast development take about 

four years to complete, and menarche usually occurs once breast development is well 

advanced, usually Stage III to IV [136].  

The vulva and vagina are also stimulated to grow by oestradiol which causes the 

proliferation of epithelial and muscular layers as well as the formation of new blood 

vessels. The vaginal wall thickens and vaginal fluid more acidic. The labia majora increase 

in size due to an increase in adipose tissue to cover the labia minora which prior to puberty 

protrude between them noticeably and course dark hair develops on the outer aspects of the 

labia majora and the mons pubis. The labia minora also increase in size and the hymen 
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larger and thicker with multiple folds. The clitoris enlarges and the vaginal opening 

increases in size. Pubic hair growth is also categorized in stages with Stage V being adult 

distribution in the classic feminine inverse triangle including spread to medial thighs but 

not to the abdomen which only occurs in about 10% of women (Stage VI). In a study of the 

variation in pattern of pubertal changes in 192 girls, the first sign of puberty (either breast 

or pubic hair development) appeared between the ages of 8.5 and 13 years in 95% of girls 

and breast development reached the mature stage between 11.8 and 18.9 years. Ninety per 

cent had menstruated before their breasts reached the mature stage. Pubic hair was seen 

before breast development had commenced in about a third of girls [137].  

A study investigating the correlation between pubertal breast changes and changes 

to the hymen, vestibule and labia minora revealed that in girls whose breasts displayed no 

or minimal oestrogen effect (that is, Tanner stage I, II), the labia minora were thin, pale and 

small, the hymenal and vestibular epithelium smooth with abundant fine vasculature and no 

visible vaginal fluid. In girls whose breasts demonstrated extensive oestrogen effect (that is, 

Tanner Stage IV, V), the vestibular epithelium was prominently textured, the labia minora 

were large and pigmented, the hymen thickened with multiple folds and abundant vaginal 

fluid [138]. In another study of 35 non-abused, not previously sexually active females aged 

between 9 and 20 years, who were examined at least twice in their teens by the same 

gynaecologist using speculum diameter as a measure, increasing circumferential hymenal 

elasticity was identified as a marker of physiological maturity [139]. 

 The menopause or ‘cessation of menses’ marks the end of the female reproductive 

life. The mean age at menopause is just over 50 years and is remarkably consistent across 

the Western world. Longitudinal studies carried out in Europe, Scandinavia, the U.S. and 

Canada confirm that the only factor found to influence age at menopause is smoking, which 

advances it by about two years [140]. Oestrogen levels start to decline between three and 
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five years prior to the menopause but remain in reduced amounts after the menopause. 

There may be enough oestrogen to maintain the health of genital tissues, but not enough to 

maintain menses. Thinning of the pubic hair occurs, subcutaneous fat decreases and the 

labial folds flatten or disappear. The vagina shortens and narrows with loss of the rugae 

leaving the vaginal walls smooth and shiny. Longstanding oestrogen deprivation results in a 

permanently contracted  genital tract with a narrowed, contracted vestibule and vaginal 

entrance. In some women, this includes the formation of a urethral caruncle which appears 

as dark red tissue at the urethral opening [141]. The cervix is reduced in size and protrudes 

less into the vaginal cavity, so that the fornices are lost and the cervical os narrows and may 

stenose or close completely [142]. 

Low oestradiol levels lead to loss of elasticity and lubrication of the vagina, but 

these changes can be reversed by the use of topical oestrogen. Vulval and vaginal 

epithelium becomes thin and more friable with a reduction in the number of visible folds. 

Reduced skin capillaries and changes in the elastic components to arteriole walls mean that 

the tissue is more susceptible to trauma and bleeding, which can result in ulceration, 

scarring and labial fusion in some cases. Diminished oestrogen effects on peri-urethral 

tissues and general pelvic tissue laxity can lead to urinary stress incontinence. Loss of 

pelvic muscle tone generally can contribute to development of vaginal, bladder or rectal 

prolapse. 

2.2.1.3 Female genital histology 

Just as crucial to an understanding of genital injury as the anatomy of the female 

genital tract, is knowledge of the anatomy of the genital skin. Since injuries are generally 

considered in terms of the layers of tissue which they affect, an appreciation of the types of 

skin and skin components found in different parts of the genitalia is essential to understand 

the mechanism of injury in different genital areas. Hormonal influences can result in 
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changes to genital epithelium which must be taken into consideration when interpreting the 

significance of injury in this region.  

 In general, the skin of the body has two layers: the epidermis which is non-vascular 

and includes a protective keratinized layer of cells and a basal cell layer and the dermis 

which is the largest component of skin and contains blood vessels, hair follicles, nerve 

fibres and glands. Underlying the dermis is the subcutaneous layer which is made up of fat 

or adipose tissue, and underneath this lies connective tissue, muscle and organs. 

i. Vulval skin 

The skin of the labia majora has an outer stratified squamous epithelial layer and a 

dermal layer containing hair follicles on its outer surface only, sebaceous, sweat and scent 

glands similar to the axilla, breast and peri-anal regions. The labia minora are covered by 

skin on their outer aspects and partially on their inner aspect. The inner two thirds of the 

internal surface of the labia minora and all the tissues internal to them, are derived from the 

embryological endoderm, while the outer third of the internal surface of labia minora and 

all of the vulva external to this, is derived from the ectoderm and therefore has the 

histology of skin. The line of demarcation between the endodermal and ectodermal-derived 

tissue is known as ‘Hart’s line’[143] which represents the outer boundary of the vulval 

vestibule. Towards the hymen, the inner aspect of the labia minora changes to what many 

histologists refer to as ‘an epithelium of mucous membrane’ although there appears to be 

some debate as to whether it is actually skin or mucous membrane [144].  

A recent study [145] has shown that the labia minora have an abundance of 

sebaceous and sweat glands which open directly onto the skin. Mucous is not secreted from 

the labia minora; however these tissues are usually moist, thought to be primarily due to 

fluids emanating from the Bartholins and vestibular glands, the cervix and vagina.  

However, it has been demonstrated that even when the vagina is filled with absorbent 
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tampons preventing any leak out onto the labia, sexual arousal creates labial lubrication 

suggesting the labia may produce its own fluid in a similar process to the vaginal wall 

‘transudate’ described later [146].  The epithelial covering of the labia minora is less 

keratinized than true skin and the dermis contains no hair follicles, but has an extensive 

vascular network creating ‘erectile-like’ tissue and a dense mesh of nerve fibres.   

The glans of the clitoris is covered by mucous membrane.  

The vestibule is lined with non-pigmented, non-keratinised squamous epithelium 

and has no skin adnexa.  

The hymen is lined on both sides by a thin mucous membrane of stratified 

squamous epithelium without evidence of keratinisation. 

ii. Vaginal wall 

 The vaginal wall has three principal layers;  

a. Fibrous: a well developed outer layer of connective tissue (also called 

‘adventitia’) which condenses anteriorly to form the vesico-vaginal fascia 

and posteriorly to form the recto-vaginal fascia and blends with the visceral 

layer of the pelvic fascia,  

b. Muscular: a thick layer of interweaving smooth muscle fibres which cross 

each other in a spiral manner, lying obliquely along the vaginal wall rather 

than circumferentially, and 

c. Mucosal: an inner mucosal layer made up of a non-keratinised stratified 

squamous epithelium, between 10 and 30 cells thick, resting on a basement 

membrane. The vaginal mucosal layer rests upon a connective tissue layer 

containing elastic tissue, blood vessels, nerves and lymphatics, but no 

glands.  
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The vaginal mucosa or epithelium is arranged in ill-defined laterally orientated 

folds or rugae which vary in depth from 2 to 5mm depending on location within the vagina 

and hormonal stimulation. Vaginal mucosal cells do not secret mucus; the source of basal 

or ‘non-sexually aroused’ vaginal fluid is actually a mixture of fluids from different glands 

and epithelia. Fluid enters the vagina from abdominal peritoneal cavity, the fallopian tubes, 

the uterus, the cervix, the vaginal walls and the Bartholins and vestibular glands at the 

vaginal entrance. Fluid originating in the vaginal wall epithelium is actually a ‘transudate’ 

and not a secretion; it leaks out from capillaries under the force of arterial blood pressure 

and seeps between the cells to emerge on the epithelial surface. The amount of basal 

vaginal fluid is enough to make the surfaces ‘just moist’ which is necessary to prevent 

adhesions resulting from contact between the walls, but not enough to allow painless 

repetitive penile penetration during sexual intercourse and additional vaginal lubrication 

during sexual arousal is required [146]. If the vaginal mucosa is exposed to air, 

keratinisation will occur. Vaginal mucosal cells can also absorb some drugs, in particular 

oestrogens.  

Effect of hormones on vaginal mucosa 

The stratified squamous epithelium of the vagina undergoes multiple changes from 

birth. Under the influence of maternal oestrogen at birth, it is thick and well rugated, then 

thins until puberty when it again proliferates and thickens. As oestrogen levels decrease 

during and after the menopause, rugal folds are lost, and the epithelium becomes thin, pale 

and pale or erythematous with fine petechial haemorrhages. The tissue becomes 

progressively vascular, with swelling, fusion and hyalinization of collagen fibres, 

fragmentation of elastic fibres resulting in loss of elasticity and the previously described 

shortening and narrowing of the vaginal canal.  
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The effect of oestrogen on vaginal cells is often described using a cell ‘maturation 

index’. The vaginal epithelial layer has three cell types; parabasal, intermediate and 

superficial which derive by differentiation from basal cells which lie on the basement 

membrane. This cellular differentiation is controlled by the amount of circulating 

oestrogen, progesterone and testosterone and for this reason, the epithelium will change 

during the menstrual cycle and pregnancy. Oestrogens alone promote cell proliferation, 

maturation and desquamation while progesterone and testosterone will inhibit maturation 

and thus, cyclical changes are reflected in the type of cells that the vagina sheds. When 

there is less oestrogen present, there is less maturation and cells are shed from the deeper 

mucosal layers, whereas during periods of high oestrogen levels such as just prior to 

ovulation, predominantly superficial cells will be shed. The maturation index is expressed 

as the percentage of cells of each type present; with less oestrogen and less maturation 

superficial cells are diminished or may disappear altogether while intermediate and 

parabasal cells increase [141]. 

Newborn infants who have been exposed to circulating maternal oestrogens have a 

fully matured epithelium that rapidly atrophies within about 4 weeks. At menarche, a 

gradual maturation and thickening of the mucosa commences. Transient vaginal atrophy or 

thinning of the mucosa is seen in some women post-partum, especially if they are breast-

feeding. After menopause, there is a gradual reduction in mucosal thickness with loss of 

superficial, then intermediate cells so that a woman in her late menopause may only have 6 

to 8 layers of parabasal cells. Exposure of the postmenopausal vagina to oestrogen will lead 

to squamous maturation which is similar in appearance to the proliferative phase of the 

menstrual cycle [147]. Oestrogen supplementation leads to a substantial increase in the 

proportion of superficial cells seen.  
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Research indicates that women who remain sexually active and who have greater 

mean levels of androgens postmenopausally undergo less severe atrophic change [148]. 

Atrophic changes have also been shown to be worse and more difficult to treat in women 

who have never given birth vaginally[141]. Cigarette smoking has also been shown to 

significantly increase the atrophic changes of vaginal squamous epithelium [149].  

Vaginal glycogen 

The superficial and some intermediate cells of the vaginal mucosa contain glycogen. 

The superficial cells are constantly exfoliated releasing glycogen which is acted upon by 

the Doderlein’s lactobacilli in the vagina to produce lactic acid, maintaining the healthy 

mature acidity of the vaginal environment, aiding in resistance to infection [143].  

Glycogen is found in epithelial cells in newborns under the influence of maternal 

oestrogen, and after puberty throughout the menstrual cycle. It is particularly abundant 

during pregnancy. With decreasing oestrogen levels at the menopause, a diminished 

glycogen content in the epithelial cells leads to inhibition of the lactobacilli and lactic acid 

production, resulting in an increase in vaginal pH. This reduces the barrier to infection 

allows proliferation of contaminating organisms such as streptococci, staphylococci and 

coliforms and a thin, greyish exudate becomes visible. This condition is often referred to as 

a ‘wet’ vaginitis and may be associated with signs of inflammation such as patchy red areas 

and petechial haemorrhages. 

iii. Cervical epithelium 

The vaginal part of the cervix or exocervix is covered with stratified squamous 

epithelium similar to the vaginal epithelium which joins the mucous secreting columnar 

epithelium of the endocervix at or near the external os; this squamocolumnar junction being 

termed the ‘transformation zone’. Ectopy may occur on both cervical lips simultaneously, 

but is twice as common on the anterior lip as on the posterior lip.  
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Effect of hormones on cervical epithelium 

At birth, most females have some columnar epithelium present on the exocervix; 

this is called an ectropion or ectopy. As the cervix elongates after the age of about one year, 

the squamo-columnar junction migrates towards the external os, but nearly half of females 

between 1 and 13 yrs will maintain some degree of entropion.  

At menarche and during pregnancy, the cervix enlarges and changes in shape 

resulting in a ‘rolling outward’ or eversion of the endocervical columnar epithelium onto 

the exocervix. Because of this, most women of reproductive age will have a degree of 

cervical ectopy, which decreases with age and the length of time a woman has been 

sexually active but increases with parity. Therefore, parous women under 20 years tend to 

have the most extensive cervical ectopy. Movement of the squamocolumnar junction 

continues throughout the reproductive years and in older postmenopausal women, is 

usually located above the external os. Neither oral nor injectable contraceptive preparations 

appear to reduce the extent of cervical ectopy. [147] When viewed macroscopically, the 

columnar epithelium appears as a ‘red velvety’ zone which sharply contrasts with the 

adjacent translucent pink epithelium of the exocervix. For this reason, the visible columnar 

epithelium is often referred to as an ‘erosion’ implying that there is epithelial disruption 

which is not the case. It is a normal physiological finding and represents an intact epithelial 

surface. 

Cervical fluid is produced by the infoldings of the columnar epithelium which, 

because they look like glands, have been wrongly described by some authors. It changes its 

characteristics significantly under hormonal influence; with high oestrogen levels resulting 

in thin, watery, alkaline secretions much like ‘egg-white’ in appearance which facilitate 

sperm penetration and can be ‘watery’ enough to leak from the vagina to wet the 
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underwear. With low oestrogen levels, it is scant, thick, and acidic acting as a barrier to 

sperm penetration by forming a ‘mucus plug’. 

2.2.2 Female genital injury 

 The medical profession is not immune to the prevailing societal attitudes to 

sexuality and the taboos associated with discussions about the genitalia and related issues 

of a sexual nature. As a result, medical texts, teaching and research in this area have been 

limited, and the body of knowledge about the anatomy, disease processes and injury of the 

genitalia far less comprehensive than for other parts of the human body. Existing sources of 

information about female genital injury are almost exclusively limited to the forensic and 

medicolegal literature because of its implications for the investigation and prosecution of 

sexual offences. Though a considerable number of papers reviewing hospital admissions for 

surgical management of female genital injury have been written, they reveal the relative 

rarity of this occurrence when presented in the context of other hospital surgical 

admissions. The existing medical literature in relation to genital injury can therefore be 

broadly divided into ‘forensic’ which for the most part describes injuries to the external 

genitalia as a result of non-consensual sex and ‘surgical’ which describes internal genital 

tract injury which may include pelvic organ damage resulting from sexual and non-sexual 

causes. In addition, research in the area of contraception and fertility medicine has 

investigated genital tract epithelial changes associated with sexual activity, contraceptive 

methods and other factors [150, 151] and contributed significantly to knowledge about 

genital injury resulting from consensual sex which has been largely ignored until recently.  

The following section attempts to incorporate information about genital injury derived from 

all possible sources to provide an overview of the spectrum of genital injury and its causes.  
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2.2.2.1 Classification of female genital injury  

The classification of injury to the female genital area by mechanism of causation is 

for the most part similar to that of injury to other areas of the body and is dependent upon 

the nature of the force that causes it, how it is applied and the layer of skin or tissue 

affected by it. Thus, genital injury types may be summarised as follows;  

i. Blunt force injuries: redness or erythema, bruises, abrasions, lacerations 

ii. Sharp force injuries: incised wounds, stab wounds 

iii. Burns: thermal, chemical or electrical 

iv. Complex injuries:  involving organ damage and bone such as injuries 

occurring as a result of motor vehicle accidents or gunshot wounds.  

Although it may occur as a result of any type of injury, the finding of ‘swelling’ or  

oedema in the genital area is non-specific and difficult to interpret without routine follow-

up examination to exclude individual variation in sizes of genital structures. It may assist to 

document observed swelling if present in association with other injuries that involve 

disruption to the skin, because of its potential to distort tissue appearance, but should not be 

identified as an injury of itself. Erythema can present similar difficulties with erythema of a 

traumatic nature frequently indistinguishable from that due to some genital inflammatory or 

infective conditions.  

Because the female genital tract includes the vagina and vestibule, which can be  

usefully conceptualised as a continuous tube in the shape of an ‘inverted funnel’ as 

discussed earlier, any classification of injury to this part of the body must include 

penetrating injury. Penetrating injuries may be blunt, sharp or complex such as in the case 

of a genital gunshot wound. 

Most injuries seen in the genital area are the result of blunt force with the act of  

sexual intercourse constituting a penetrating blunt force. Though less common, sharp 
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force genital injuries may be seen in cases of torture, self-mutilation, accidental trauma and 

some sexually motivated homicides. Surgical procedures involving incisions to the genital 

area such as episiotomy, labioplasty and infibulation or ‘female genital mutilation’ result in 

healing, scarring and distortion that may have an effect on the causation of genital area 

subsequently. Penetrating sharp force injuries occur with insertion of any sharp object into 

the vagina. 

Burns to the female genital area are unusual because the area is anatomically well 

protected and when seen, they are generally recognizable because of association with more 

extensive thermal injuries to the body.  Even if discrete or well-circumscribed such as 

localised ‘contact’ burns or chemical ‘splash’ burns, they can usually be identified by their 

particular appearance and distribution. The nature of the burn, that is, whether the result of 

flame, scalding, chemicals or electricity will determine its degree and distribution The few 

cases described in the literature usually involve bizarre accidents and scenarios, or now 

obsolete medical treatment techniques [152].  

 Because they do not usually require forensic interpretation, genital burns and 

complex serious genital injuries such as those due to motor vehicle accidents and complex 

penetrating injuries such as gunshot wounds will not be discussed here in further detail. 

Thus, genital injury may be broadly classified most usefully by mechanism of injury 

causation into two groups: that resulting from ‘blunt force’ and resulting from ‘sharp force’ 

with additional consideration of both ‘penetrating blunt force’ and ‘penetrating sharp force’ 

injuries..   

i. Blunt force genital injury 

Erythema or ‘redness’ 

Erythema or ‘redness’ results from contact that does not damage the skin surface or 

blood vessels within it, but causes pressure so that blood is temporarily forced out of 
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capillaries, then returns when the pressure is removed causing the vessels to dilate with 

resulting ‘flushing’ or redness of the skin. It will blanch when pressure is re-applied. The 

largely mucosal nature of the genital skin which is ‘red’ itself in appearance, makes it more 

difficult to detect blunt force-associated erythema. For this reason, it is preferable to 

preface documentation of this finding with the words ‘increased’ or ‘accentuated’.  

Macroscopically visible erythema in the genital area is often ‘ill-defined’ or diffuse 

and is difficult to distinguish from erythema associated with inflammatory and infective 

genital conditions. Genital erythema unless localised to a discrete area or having a 

particular shape or pattern, is best viewed as a ‘non-specific finding’ to avoid mis-

interpretation. Even focal or localised areas of increased redness in the vulvar vestibule 

may not represent injury in some cases; genital conditions such as vulvar vestibulitis may 

be characterised by focal red areas of the vestibule which are indistinguishable from red 

marks caused by injury [153-158]. For this reason, further discussion of this genital finding 

in the context of interpretation of genital injury is not warranted. 

It should be noted that erythema noted during colposcopic or magnified genital 

examination, may refer to localised or diffuse areas of ‘increased vascularity’ [150, 151, 

159-161]. Whether these colposcopically identified areas of erythema are any less ‘non-

specific’ than areas of increased redness seen with the naked eye remains unclear and for 

this reason, the genital finding of redness/erythema even when detected colposcopically is 

of little interpretive value forensically. 

Bruises 

Bruises are areas of haemorrhage lying below intact skin that occur when small 

blood vessels in the dermis and subcutaneous tissues are damaged as a result of blunt force, 

causing blood to leak out. They may take some time to become visible. Other terms used 

for bruises are contusions, ecchymoses, and petechiae. Petechiae are usually described as 

 72



‘pin-point’ sized haemorrhages from small capillaries, of less than 2-3mm in diameter, may 

be red, blue or purple and commonly occur on mucosal surfaces where the capillaries are 

very close to the skin surface such as the mouth and vagina. Many factors influence the 

appearance of a bruise including the force applied to cause it, the site at which it occurs 

(laxity and vascularity of tissue, skin thickness, fragility of blood vessels, tissue planes, 

effect of gravity), and the age and health of the person it occurs in (blood clotting function, 

skin structure, pigmentation, effect of medical conditions and drugs). The age of a bruise 

cannot be determined from its colour, although yellow in a bruise is likely to indicate that it 

is more than 18 hours old [162]. The fact that bruises may not be apparent immediately 

after causation has particular implications for examinations after sexual assault allegations, 

because these examinations are ideally performed as soon after an incident as possible. It 

may be that ‘early’ examinations have less chance of detecting bruises and for this reason, 

they are less often documented. 

Haematomas  

Large collections of subcutaneous blood in the genitals due to blunt trauma are 

relatively uncommon, even as a result of obstetric trauma. Traumatic non-obstetric vulvar 

haematomas usually result from direct blunt trauma to the genitals, often involving 

‘straddling’ accidents, forced perineal stretching during sudden abduction of the legs as 

well as penetrating blunt force trauma. However, most hospital case series studies of 

women sustaining traumatic injury to the lower genital tract, support non-penetrative blunt 

force impact as the predominant cause of labial haematomas. All vulval haematomas seen 

in five case series studies of hospital admissions for non-obstetric genital injury were due to 

non-coital causes, [163-167] although they do occur as a result of sexual intercourse [168] 

and bites during oro-genital sexual contact [169]. 
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The vulva and vagina are well vascularised primarily from branches of the internal 

pudendal artery, which divides to supply the uro-genital muscles, vestibule-vaginal bulb, 

clitoris and superficially into perineal branches which supply the external genitalia. These 

rich vascular networks may be damaged by direct impact that crushes them against the 

bony planes of the pelvis. Damage to these branches results in arterial bleeding, and 

because the accompanying perineal veins are valveless with free anastomoses with the large 

intrapelvic venous networks, massive haematomas may arise with extension from the 

vulva, into paravaginal tissues and broad ligaments. Retroperitoneal haematoma formation 

occurs with damage to vessels above the pelvic floor, usually due to penetration injuries 

[170]. Blunt perineal or vulvar trauma usually results in venous haemorrhage from small 

venous anastomoses, with bleeding into the labia majora and vascular networks of the 

vestibular bulbs [171]. The loose subcutaneous and fatty tissue of the labia majora can 

accommodate large collections of blood before signs and symptoms of a haematoma 

become apparent; expansion to maximum size may occur over a period of up to 10 days 

[172, 173]. Severe oedema of the vulva may develop after severe trauma because of the 

dependent anatomical location and loose structure of these tissues. Large haematomas of 

more than 4-5cm in width, are often extremely painful and may be complicated by urinary 

retention. The overlying skin can become blackened, shiny and oedematous with associated 

epidermal maceration [144]. 

Abrasions 

Abrasions are superficial disruptions to the outer layer of the skin or epidermis 

resulting from a combination of force and movement which is often applied tangentially. 

Theoretically, because an abrasion only involves the epidermis, there should be no 

associated bleeding. However ‘bleeding’ abrasions do occur because of involvement of the 
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parts of dermis containing capillaries that protrude into the epidermis, and for this reason 

the definition of an abrasion should include disruption of the superficial dermis.  

Abrasions represent the site of impact of the force and may identify the type of 

force applied in their shape or the direction of the applied force if associated with skin tags. 

Abrasions may also be referred to as ‘scratches’ which are linear or ‘grazes’ which have 

some width. 

Lacerations 

Lacerations are deeper disruptions to the skin that occur when blunt force is applied 

in such a way as to cause crushing, tearing or splitting of the skin. Compressive forces 

result in crushing injuries and shearing forces result in tearing injuries [174, 175] while 

splitting of the skin occurs due to ‘over-stretching’ beyond its elastic potential. ‘Tear-type’ 

lacerations occur at sites where the skin is fixed or tethered or and ‘crush-type’ lacerations 

over bony surfaces where there is no opportunity for the force to dissipate. In the genital 

area, ‘crush-type’ lacerations may occur as a result of direct blows to the mons pubis or 

labia causing skin and subcutaneous tissue to be compressed against the pubic bones. 

Genital sites in close proximity to the perineal body where a number of superficial pelvic 

floor muscles insert giving it a relatively ‘fixed’ nature, tend to sustain ‘tear-type’ 

lacerations. ‘Split-type’ lacerations usually occur due to penetrating blunt force which 

stretches the tissue around an orifice beyond its elastic potential, causing it to split. This 

type of laceration is discussed later. 

Lacerations contain tissue bridges and may be associated with other blunt force 

injuries such as bruising or abrasions which distinguish them from incised or stab wounds.  

They may be straight or irregular in shape, but their edges will usually fit together like the 

pieces of a jigsaw when approximated. Lacerations may contain debris associated with the 

way in which they are caused.  
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Because of the small size of the genital area, the number of tissue folds and the 

close proximity of different genital parts, correct identification of a laceration may be 

difficult. To complicate things further, the visualisation of the vaginal entrance during a 

genital examination requires separation of the labia minora and a gentle stretching of the 

skin of the inner surface of the labia minora, fossa navicularis and posterior fornix which 

may distort the appearance of injuries to these structures. A superficial laceration of the 

inner labia minora or fossa navicularis may be similar in appearance to an abrasion when 

the skin is held taut; such injuries must be observed with and without skin tension for 

correct identification. Lacerations are one dimensional injuries whereas abrasions, unless 

linear and very narrow, have both length and width, that is, two dimensions. 

ii. Penetrating blunt force genital injury 

A blunt object such as a penis or finger applied to an orifice such as the vagina 

constitutes a ‘penetrating blunt force’. Because the application of such a force involves both 

moving contact between surfaces and stretching of tissue around the orifice, it can result in 

all types of blunt force injury; that is, erythema, bruising, abrasions and lacerations. 

Because some aspects of these blunt force injuries are unique to this mechanism of injury 

and may therefore have forensic interpretative value, additional considerations is 

worthwhile. When a penetrating blunt force is applied to an orifice such as the vagina, it 

has the potential to; 

 ‘Rub’ or move repeatedly over skin or mucosa causing a frictional force in parallel to 

the skin surface which disrupts its superficial layers resulting in abrasions, which may 

be circumferential.   

 Stretch the surrounding tissues beyond their elastic potential causing them to ‘split’ 

resulting in lacerations that are orientated radially.  
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 Compress but not damage blood vessels in the surrounding ring of tissue, resulting in 

circumferential erythema. 

 Compress and damage blood vessels in the surrounding ring of tissue resulting in 

circumferential bruising. 

 Stretch tissue causing damage to blood vessels in the surrounding ring of tissue 

resulting in ‘interrupted’ bruising 

 Result in adherence of non-lubricated tissue to penetrating object which is then carried 

into the vaginal canal and stretched or crushed against bony pelvis. 

An alternative classification of penetrating blunt force injuries in terms of specific 

causation might then be ‘frictional’, ‘stretching’ and ‘compression’ injuries. 

 ‘Circumferential’ and ‘interrupted’  injuries 

  Redness and bruising arising from penetrative blunt force may be ‘circumferential’ 

or ‘interrupted’ depending on the symmetry of the tissue around the orifice and the 

direction in which the force is applied to that orifice; that is, whether directed at right 

angles or tangentially to the plane of the surface onto which the orifice opens. Abrasions 

which are less likely to occur if there is fluid or lubrication between the surfaces, may be 

circumferential if the frictional forces are applied to the complete ring of tissue or 

interrupted if only occurring at localised sites of the ring of tissue as might happen if one 

area is lubricated and another is not. 

Labia minora bruising 

If penetration of the vagina occurs in the absence of lubrication to the inner aspect 

of the labia minora, adherence of tissue to the penetrating object may result in the labia 

minora effectively being dragged into the vaginal canal and stretched or trapped against the 
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bony pelvis. Such a mechanism could reasonably explain diffuse unilateral or bilateral labia 

minora bruising. 

Haematomas due to penetrative blunt force 

As outlined earlier, haematomas in the genital area may arise from penetrating 

trauma as well as direct blunt trauma to the genitals. If blood vessels above the pelvic floor 

are damaged due to penetrating injuries, retroperitoneal haematoma formation can follow. 

Although less likely than as a result of direct blunt force, labial or vulvar haematomas may 

arise during penetration due to stretching and distension of tissues with resulting damage to 

venous anastomotic networks in the labia majora and vestibular bulbs. Review of the 

literature however, suggests that they arise more frequently as a result of direct blunt 

trauma to the vulva. The relative infrequency of vulvo-vaginal haematomas due to obstetric 

trauma during vaginal delivery, suggest that stretching of tissues does not usually cause this 

type of injury. One study reported the frequency of perinatal genital haematoma as 1 in 926 

deliveries. They were more likely to occur in primigravidas, those with pre-eclampsia, a 

history of multiple pregnancies, vulvo-vaginal varicosities or when instruments such as 

forceps or vacuum suction were required to aid delivery [176]. 

If penetration and stretching of surrounding tissue is the causative mechanism of 

this type of injury, it would be reasonable to expect to see bilateral haematoma formation; 

or some degree of symmetry to these injuries. However, penetration at an angle to the 

orifice could conceivably result in greater damage to one side than the other. One case 

study report describes a large unilateral haematoma associated with superficial lacerations 

to the left labium major which occurred during consensual sexual activity [168]. 

‘Split-type’ lacerations of the vestibule and hymen 

Use of terminology to discriminate between lacerations caused by forces that are 

compressive, shearing or stretching may assist with interpretation of genital injury. The 
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author routinely uses the term ‘split-type laceration’ when documenting lacerations 

observed in the vestibule that appear to be ‘radially orientated’ towards the vaginal orifice 

because they are most likely to have occurred as a result of stretching of the ‘tubular cone’ 

of the vestibule. Similarly, if radially orientated full-thickness lacerations are seen at the 

free edge of the hymenal tissue, they are most likely to have arisen when the ring of 

hymenal tissue has been stretched beyond its elastic potential by the penetrating object. 

Longitudinally orientated lacerations in the vaginal wall probably arise in a similar way as a 

result of stretching of the vaginal ‘tube’ and consequent splitting, but reliable distinction 

from lacerations that have occurred as a result of compressive or shearing forces due to 

blunt force contact with a localised area of the vaginal wall may not be possible. 

Use of the term ‘split-type’ to describe genital lacerations caused by a penetrative 

blunt force serves as a useful means of distinguishing these injuries from ‘crush-type’ 

lacerations caused by compression of tissue against bone such as the labia against the pubic 

bone, and ‘tear-type’ lacerations due to shearing and distortion of tissue that is fixed or 

tethered such as the perineal skin overlying the perineal body. Penetrating blunt force that 

is directed obliquely towards an orifice, is more likely to result in these ‘crush-type’ or 

‘tear-type’ lacerations than the ‘split-type’ laceration resulting from a penetrating force 

applied symmetrically. When a penetrating force is applied symmetrically or at right angles 

to an orifice or tubular structure, the tissue surrounding it is more likely to split if the 

circumference of the penetrating object is larger than the circumference of the space 

through which it passes, and the elasticity of the tissue surrounding the orifice cannot 

accommodate it.   

While the use of such specific terminology may appear somewhat academic, it is 

useful to distinguish between injuries arising from penetrative and non-penetrative blunt 

force. This is likely to be of most value when discussing injuries in the context of sexual 
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assault because of the requirement for corroboration of the act of sexual penetration, for 

which the law has its own specific definitions.  

Vaginal lacerations 

 Vaginal lacerations range from relatively minor when limited to the mucosa to 

deeper more severe lacerations that can involve the full thickness of the vaginal wall. More 

superficial lacerations of the vaginal wall may go unnoticed because of fewer pain 

receptors in the higher vagina and will usually heal spontaneously. For this reason, most of 

what is known about vaginal lacerations is derived from studies of cases requiring hospital 

admission. However, a review of the literature indicates this is a relatively uncommon 

injury. It appears that most hospital admission audits had to review records for at least five 

years in order to identify more than thirty cases. These studies indicate vaginal lacerations 

represent between 0.004% [177] and 0.02% [178] of all surgical admissions.   

The cause of such injuries is difficult to ascertain because of the frequently 

undisclosed history, but most studies suggest that the blunt vaginal penetration that occurs 

during sexual intercourse is the most common cause [117]. However, details of the 

penetrating object were not always given and these cases may have involved penetration 

with foreign bodies, fingers or hands, as well as penile penetration. Most vaginal 

lacerations seen varied in length from 3-5cm and were usually located in the high vagina or 

vaginal vault, most often in the posterior or right lateral fornix [164, 179-185]. They were 

orientated transversely, longitudinally and in some cases spirally within the vaginal canal. 

In hospital case series data, the proportion of vaginal lacerations arising from non-

coital causes appeared to vary from 12% [178] to 58% [164] and occurred in a variety of 

settings. Some were identified in association with multiple severe injuries due to blunt or 

penetrating abdominal trauma, particularly with pelvic fractures. Vaginal lacerations were 

also seen as a result of straddle injuries, although these tended to occur in small children 
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and were limited to the lower vagina. Other causes of lower vaginal lacerations include 

water sports such as water skiing and jetskiing [186]. 

iii. Sharp force genital injury 

Incised wounds 

Incised wounds are inflicted by a sharp force such as a knife, piece of glass or sharp 

edge of some sort. The edges of an incised wound will be sharply defined rather than 

ragged, and without associated blunt force injury such as bruising or abrasions. These 

wounds do not contain tissue bridges and are less likely to be contaminated with debris. 

Hairs from nearby skin may be cut rather than forced into the wound, as may occur with 

lacerations to hair-covered skin. They may bleed profusely. 

Stab wounds 

 Stab wounds are a type of incised wound with a greater depth than surface width 

and may be difficult to identify without an indication of deeper organ damage or careful 

probing of the wound track. 

iv. Penetrating sharp force injury 

Such injuries are fortunately relatively uncommon and can be described as the 

insertion of sharp objects into the vagina. The nature of the sharp force and the way in 

which penetration of the vestibule and vagina occurs will determine which parts of the 

genitalia will sustain incised or stab wounds and their degree. A sharp object such as a 

piece of glass which has been carefully inserted into the vagina in an effort to create a 

fictitious scenario may not result in any injury, whilst violent forceful stabbing with a knife 

that penetrates the vaginal orifice may cause injury to two vaginal wall surfaces 

simultaneously if double-bladed or only one if single bladed, as well as to external 

genitalia. Accidental impalement of the vagina upon a sharp object may result in 

perforation and pelvic organ damage.  
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2.2.2.2 Histopathology and healing of female genital injury  

 The healing of any injury is a complex series of overlapping events influenced by 

both internal and external conditions. Factors related to the nature of the injured tissue and 

the environment of the injury will determine its healing process and changes in appearance 

over time. 

i. Histopathology of bruises 

 Leakage of blood from damaged small vessels that characterises the formation of a 

bruise, may continue for 24-48 hours after impact. As with bruises on other parts of the 

body, they my not be detectable for some time after causation. The immediate tissue 

responses to the mechanical irritation caused by the collecting blood stimulates pain 

receptors to release neuropeptides and compresses mast cells which then release histamine 

in the affected area. Release of these substances affect smooth muscle in vessel walls so 

that they dilate (vasodilation) increasing recruitment of neutrophils and macrophages to the 

area, which then engulf erythrocytes and haemoglobin and start the breakdown process that 

leads to the formation of bilirubin and haemosiderin which are responsible for colour 

changes in bruises. Reflectance spectroscopy studies have shown that superficial 

haemorrhages result in bright red bruises while deeper subcutaneous bruising appear blue 

or purple [187]. Bruises in the genital area may be more likely to be red in colour because 

of the proximity of blood vessels to the epithelial surface, and therefore difficult to 

distinguish from normal genital skin and also from erythema due to blood vessel dilation. 

For this reason, comment and interpretation of bruising in the genital are is preferably 

limited to blue, purple or yellow bruises. 

ii. Petechial haemorrhages 

 Petechial haemorrhages or bruises are areas of peri-capillary bleeding in the dermis 

that occur in a wide spectrum of disorders, including blunt force injury. They are small 
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collections of blood ranging in size from those not visible to the naked eye to about 2mm in 

diameter. They are most easily seen on skin and mucosal surfaces but also in the 

conjunctiva, sclera and retina of the eye and on the capsules of organs but also occur within 

organ tissue. On skin and mucosal surfaces they appear ‘punctate’, ‘stellate’ or ‘spidery’. 

When caused by blunt trauma, these ‘intradermal bruises’ are often well-circumscribed and 

may reflect the size and shape of the impacting object. There is evidence to suggest that 

petechiae arise from both capillary disruption or damage and more subtle cellular injury 

that permits the transit of red blood cells through the cells of the capillary walls or 

endothelium [188].   

 While traumatic mechanisms may be the most likely cause of capillary bleeding and 

petechial bruising of the genital skin because of limited epidermal ‘protection’, other causes 

may be possible. Unless associated with other blunt force injury, forensic interpretation 

may be unreliable. 

 It is also worth noting that in a large multi-centre study of vaginal epithelial changes 

in healthy sexually active women of reproductive age [150], the most common atypical 

appearance noted was petechiae which comprised over half (53.6%) of the 56 atypical 

vaginal ‘conditions’ noted. Possible causes for petechiae included tampon insertion, 

consensual sexual intercourse and even speculum insertion. 

iii. Genital haematomas 

Small localised vulvo-vaginal haematomas that are not expanding will usually 

resolve within 3-5 days and may be treated conservatively with icepacks followed by local 

heat. If the haematoma is large (>4-5cm in diameter) or continues to expand, there may be 

changes to overlying skin and considerable associated pain necessitating surgical incision 

and drainage; however incomplete drainage can lead to infection and abscess formation. 

Ligation of any obviously bleeding vessels is preferable but because the source of bleeding 
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is usually small venous anastomoses, searching for vessels to ligate can cause more 

bleeding. Transarterial coil embolisation of a superficial branch of the internal pudendal 

artery has been performed to avoid this problem in treatment of a large unilateral labial 

haematoma [168].  

One study of primarily obstetric vulvar and vaginal haematoma found a direct 

relationship between the size of the haematoma and subsequent complications with 

conservative treatment and concluded that when the sum of the length and width of the 

haematoma was more than 15cm, the risk of complications was higher [173]. 

iv. Healing of injuries involving skin disruption 

 ‘Primary healing’ is the term used to describe the healing process when a wound or 

injury has clean, smooth and closely aligned edges and a good blood supply. ‘Secondary 

intention  healing’ is the process by which a tissue defect closes by gradually filling up with 

granulation tissue when the wound is larger or its edges are not closely aligned. As the 

margins of the injury gradually contract and new epithelium covers the defect, granulation 

tissue stops forming and differentiates into scar tissue. Partial thickness injuries involve 

only the epidermis and/or dermis and are bright pinkish/red if they extend only to the 

basement membrane of the epidermis, and pale pink with islands of red basement 

membrane if they involve the dermis. Full thickness injuries extend beyond the dermis into 

the subcutaneous tissue layers. 

 There are said to be four phases of wound healing:  

a. Haemostasis occurs immediately as a result of blood spilling into the wound; 

platelets and coagulation factors form a thrombus of fibrin or ‘clot’ to stop the 

bleeding. 

b. Inflammation is the process by which the wound is cleaned and occurs within 

hours of haemostasis; mast cells release histamine promoting vasodilation 
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c. Proliferation refers to the formation of new blood vessels, the filling of the 

defect with granulation tissue, formation of disorganized connective tissue or 

scar tissue and wound epithelialisation with a new layer of skin. In superficial 

injuries involving the epidermis only, resurfacing of the wound occurs by 

‘regeneration’ alone; that is, epidermal migration from the wound margins, hair 

follicles and sweat gland ducts within the injured area which commences within 

a few hours and may be complete by 48 hours [189] leaving no visible 

indication of previous injury. When the dermis is involved, the skin must 

instead be ‘repaired’; the proliferative phase may take between 7 and 15 days. In 

full thickness wounds, the repair process may take as long as a month; the 

dermis however does not regenerate and the newly formed connective tissue is 

covered by new epithelium leaving a visible scar.  

d. Remodeling describes the continued healing of a full thickness wound that 

occurs after it is closed, taking place within the scar tissue and a process that 

may take up to two years. Healed full thickness wounds achieve only part of the 

original tensile strength of the tissue, and are therefore at increased risk of future 

damage. The tensile strength of scar tissue never achieves more than 80% of the 

pre-injury tensile strength of the tissue [190]. 

v. Rapid healing of genital skin 

A moist environment is known to encourage epidermal migration and 

epithelialisation.[191, 192]  If a wound is exposed to air, it will be covered by a dry serous 
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scab within about 24 hours, with new epithelium forming underneath this. However, when 

an injury occurs at a site that is not exposed to air, such as injury to the skin of the vestibule 

or vaginal epithelium, scab formation does not occur. Studies in pigs observing the 

epithelialisation of superficial wounds involving removal of the epidermis and papillary 

dermis, have shown that this process is twice as fast when a wound is not exposed to air 

[193]. This together with the increased vascularity of the genital area, is a significant 

contributing factor to the rapid healing times of many genital injuries.  

 In normal skin, the keratinized layer of stratified epithelium acts as a major barrier 

to excess water loss and penetration by foreign molecules, as well as protection against 

physical trauma. Vulval skin which is less keratinised than other skin, has been described as 

‘specialised’ because it provides a less complete barrier to water loss, but has an increased 

cutaneous blood flow and a high epidermal cell turnover [194]. Studies undertaken by 

dermatologists to investigate how mechanical trauma to skin may influence the 

transmission of infection have focused on vulval skin in relation to sexually transmitted 

infection. One such study compared transepidermal water loss, water content and skin 

surface pH of vulval (inner labia majora) and forearm skin after damage to the keratinized 

surface epithelium by ‘adhesive tape stripping’ in 10 healthy premenopausal women.[195] 

This research concluded that mechanical trauma to the vulval epidermal barrier leads to 

relatively less change in barrier function than normal skin, but that post-traumatic 

epidermal regeneration is accelerated in vulval skin, probably because of higher basal 

epidermal cell turnover. 

 Injuries confined to the epidermal and superficial dermal layers of the genital skin 

tend to heal by regeneration and frequently do so within four days without any residual 

scarring [39]. An extensive multi-centre study of external genital and hymenal injuries due 

to sexual and non-sexual causes in 239 prepubertal and pubertal girls [196, 197] confirmed 
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that female genital injuries heal rapidly and leave little if any, evidence of previous trauma. 

The study was retrospective and relied on photographic documentation of injury on at least 

two occasions after causation of injury, which were examined by three examiners. The 

period between injury and examination was therefore not uniform and most centres used 

colposcopic photo-documentation, but not all. Pubertal status was determined by presence 

of a visible oestrogen effect on the hymen; that is, the hymenal tissue was thicker, with 

folds and scalloped edges. The amount of time taken for an injury to heal did not differ 

significantly between the pubertal and prepubertal groups, and was dependent on the type 

and severity of the injury. Bruising resolved within 2 to 18 days, abrasions by 3 days and 

superficial lacerations to the vestibule healed within 2 days. Petechial bruising was said to 

have disappeared by 24 hours. Hymenal and perineal lacerations required up to three weeks 

to heal completely. When the results of all depths of hymenal lacerations in the pubertal 

group were combined, 59% of the hymenal rims had a normal scalloped appearance and 

88% revealed no disruption in continuity after healing, supporting the assertion that 

hymenal injuries heal rapidly with no evidence of previous injury except when lacerations 

were extensive. The appearance of new blood vessel formation was only detected in 

prepubertal girls and scar tissue formation only after a deep laceration to the external 

genitalia in either group. Scar tissue was not seen after hymenal lacerations in either group.  

Healing of vaginal lacerations 

Superficial mucosal lacerations of the vagina will usually heal spontaneously. 

However deeper lacerations that involve the muscle layer or the full thickness of the 

vaginal wall, can bleed profusely and usually require surgical intervention. The vascular 

supply of the vagina is such that the bleeding points are usually along the edges of the 

vaginal mucosa and the wound edges must therefore be approximated to stop the bleeding 
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and allow healing. Vaginal packing is usually ineffective and should only be used as a 

temporary measure [171].  

Other sources of information about genital injury healing 

Other sources of information about genital injury healing might include obstetric 

practice and observation of healing patterns of lacerations of differing depths associated 

with childbirth or incised wounds such as episiotomy. An episiotomy is a deliberate 

incision in the stretched perineum and vagina usually in the midline but also performed 

mediolaterally, to prevent a ragged tear that might extend more deeply. The phenomenon of 

genital piercing presents another situation in which the healing of genital injury might be 

observed under controlled conditions. Pierced genital sites usually heal within a few weeks 

to months depending on location and whether associated with infection or not. However 

references to this practice are sparse in the health literature, likely to be related to the fact 

that individuals requiring advice or treatment in relation to complications such as infection 

usually seek help from a professional body piercer rather than a health care professional 

[198].  
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2.2.2.3 Causes of female genital injury 

Female genital injury (FGI) may be usefully categorised as either related or  

unrelated to sexual activity.  

i. Sex-related genital injury will be discussed in detail in Section 2.3. 

ii. Genital injury not related to sex 

An understanding of non-sexual causes of genital injury is crucial for genital injury 

interpretation. Without an appreciation of all possible situations in which injury may occur, 

assumptions and incorrect conclusions about FGI causation may be drawn with potentially 

serious implications for the courts. Thus, categorisation of FGI by ‘cause’ could be 

organised as follows:  

 Table 2.2a Aetiology of female genital injury 
 
1. Sex-related female genital injury 
2. Female genital injury unrelated to sex 

a. Traumatic 
Complex penetrating trauma eg MVA, firearms 
Direct blunt trauma eg ‘straddle’ injuries 

b. Obstetric including episiotomy 
c. Iatrogenic 
d. Female genital mutilation 
e. Self-inflicted genital injury  
f. Vaginal contraceptive devices 
g. Non-coital vaginal penetration 

Tampon use 
Speculum insertion 

 
 
a. Traumatic FGI 

A significant number of hospital admission case series papers in relation to female 

genital injury can be found in the literature, usually involving vaginal lacerations but also 

haematomas that require surgical intervention.  Literature Review Table 1 (see Appendix) 

summarises the findings of 26 such papers. In the majority of these hospital case audits, 

non-coital causes account for significantly less than 50% of cases with one exception [163]. 
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This study excluded non-consensual sex-related injury from its series; of 52 hospital cases 

of non-obstetric genital injury, 35 (67%) were due to non-coital trauma while the remainder 

occurred as a result of consensual sexual intercourse. 

Complex penetrating female genital injury usually occurs in association with other 

pelvic trauma and may arise in an array of situations, many of which are bizarre and 

fortunately uncommon. The anatomically protected female genitals are less often injured 

non-coitally in isolation, than those of the male. Motor vehicle accidents which involve 

crushing of the pelvis and associated pelvic fractures may damage pelvic organs; damage to 

genitalia may occur depending on the circumstances [199]. Pelvic fracture may involve 

significant vaginal injury with the potential for long term effects [200]. Gunshot wounds 

and even firework injuries to the genitals have been documented [152]. Retained foreign 

bodies such as alkaline batteries can result in caustic burns [201, 202]. 

Direct blunt trauma to the female genitals may occur in physical assaults that 

involve kicking, punching or grabbing of the genitals. Non-sexual physical assaults directed 

at the genitals were more common in boys than girls in a questionnaire study of 10 to 16 yr 

olds [203]. So-called ‘straddle’ injuries or forced perineal stretching during sudden 

abduction of the legs that may or may not involve penetrating blunt force trauma in 

addition, are the most likely form of accidental injury to the female genitalia. Such 

circumstances can result in the full spectrum of injury type but are more often assymetrical 

in distribution. These occur more frequently in children but can also occur in adult females; 

a range of recreational activities have been implicated include cycling, horse-riding, 

gymnastics and amusement park rides [170]. High pressure vaginal douches in waterskiing 

and jetskiing accidents can also result in serious genital injury including vaginal lacerations 

[186, 204]. Vulvar haematomas are usually obstetric in origin, but may less commonly 

occur due to direct blunt trauma in ‘straddle’ injuries; however, one review found less than 
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100 cases reported in the world literature [205].  Vulvar and vaginal lacerations can occur 

accidentally as a result of falls onto a narrow object such as a stake or picket fence. A 

relatively recent addition to accidental causation of genital haematomas and lacerations is 

falling onto the erect binding of a snowboard when one foot is off the board [206]. 

b. Obstetric trauma including episiotomy 

Despite care and attention to good obstetric technique, the forces involved in labour 

and the passage of the foetus through the birth canal can result in vulvo-vaginal 

haematomas and lacerations. Most obstetric texts concern themselves with injuries 

requiring surgical repair or methods of preventing injury such as episiotomy, rather than 

less serious genital injury which obviously occurs.  

The incidence of obstetric haematoma varies in the literature from 1/300 to 1/1400 

of vaginal births, probably due to the lack of a standard definition, and may or may not be 

associated with laceration [207, 208]. One study reported the frequency of perinatal genital 

haematoma as 1 in 926 deliveries and more likely to occur in primigravidas, those with pre-

eclampsia, multiple pregnancies, vulvo-vaginal varicosities or use of instruments to aid 

delivery [176]. Perineal, vulvar and vaginal lacerations arising obstetrically are usually 

categorised as follows: 

First degree: Damage to posterior fourchette and vaginal mucosa with exposure of 

                      underlying muscles 

Second degree: Damage to the posterior vaginal wall and perineal muscles  

Third degree: Damage to the anal sphincter 

Fourth degree: The anal canal is opened and the tear extends into the rectum 

First degree lacerations are not uncommon and are relatively easy to repair with one or two 

sutures. Repair of second and third degree lacerations requires more care. Third and fourth 

degree perineal lacerations are relatively uncommon occurring in less than 1% of vaginal 
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live births, and usually follow occipito-posterior birth presentation, a baby weighing more 

than 4kg or forceps delivery in a primiparous woman [143]. 

 A deliberate incision in the stretched perineum and vagina or episiotomy became a 

routine part of most vaginal deliveries in the early 20th century in an effort to prevent third 

and fourth degree lacerations, but its benefit remains dubious. An episiotomy incision may 

be ‘midline’ which is easier to repair and has the advantage of avoiding large blood vessels 

or ‘mediolateral’. Multiple studies have now demonstrated that midline episiotomy 

significantly increases the likelihood of third and fourth degree lacerations and is associated 

with increased blood loss, post-delivery pain, infection and delayed resumption of sexual 

intercourse. Although the rate of episiotomy has decreased generally, it may be indicated in 

certain obstetric situations and is still performed with relative frequency in some centres. 

iii. Iatrogenic injury  

Injury to the genitals due to health care procedures includes injury from diathermy 

with and without spirit-based skin preparations, hot instruments, radiation injuries and even 

flame burns from surgical drapes catching fire in theatre have been documented. Now 

obsolete surgical techniques have also resulted in serious genital injury in the past; their  

bizarre nature more suggestive of torture. A procedure for treating gynecological bleeding 

developed in Russia in the late 19th century but still used in some eastern European 

countries as recently as the 1980s, involved the use of superheated steam in the uterine 

cavity under high pressure resulted in serious genital tract thermal injuries and death in 

some cases [152]. 

iv. Female genital mutilation 

Increasing migration has resulted in large numbers of people from countries where  

female genital mutilation, ‘circumcision’ or ‘ritual cutting’ is practiced, arriving and 

settling in Australia. It refers to the intentional, non-therapeutic physical modification of the 
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female genitalia [209] and is thought to occur in about 30 countries and estimated to affect 

over 130 million women and girls, with significant public health implications [210]. While 

African women represent a large proportion of those seen in Australia, most notably from 

the Sudan, female genital mutilation (FGM) is also performed in United Arab Emirates, 

Yemen, Oman and Islamic communities in Malaysia, Indonesia and India.  

 The practice of FGM is referred to in historical texts dating as far back as 450BC, 

predating the Bible and the Koran and therefore without a religious origin. Muslims, 

Christians, animists and atheists perform it. It is more accurately viewed as a ‘culturally 

embedded’ practice with a wide range of reasons used to justify it; a ‘rite of passage’ into 

womanhood, a means of ensuring ‘virginity’ and thus ‘family honour’, of preventing 

infidelity by controlling female sexual desire and capacity, and of enhancing male pleasure 

during sexual intercourse [211]. A study of Nigerian women asked about their reasons for 

FGM identified that 18% found the ‘non-mutilated’ female genitalia to be ‘ugly’, a concept 

with implications for increasing rates of external genital plastic surgery procedures such as 

‘labiaplasty’. 

The age at which FGM is usually carried out varies significantly by region;  

performed on newborns, 5 to 10 year old girls, on the wedding night or during first 

pregnancy. In most developing countries, it is carried out by elderly women without 

medical knowledge who are paid and achieve some status in their role, using unsterilised 

knives, razors or pieces of broken glass among other implements. However, there appears 

to be increasing ‘medicalisation’ of the practice with doctors, nurses and midwives 

performing it at the request of patients [211]. 

The World Health Organisation (WHO) defines the practice as all procedures 

involving partial or total removal of the external female genitalia or other injury to the 

female genital organs for non-medical reasons. There are considered to be four different 
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forms of FGM which may occur separately or in combination, and which may be modified 

or re-performed at different times in a woman’s life: 

Type I or clitoridectomy involving partial or complete removal of the clitoris 

Type II or excision involving partial or complete removal of clitoris and labia 

minora, and sometimes also the labia majora. 

Type III or infibulation involving narrowing of the vaginal opening by cutting, 

repositioning and sewing together of the labia majora leaving only a small opening 

to allow urination and menstruation. 

Type IV refers to all other non-medical procedures encompassed by this practice 

such as ‘nicking’, burning, piercing, scraping of the clitoris, vulva or vagina. 

Acute complications include localised infection which may progress to septicaemia, 

profuse bleeding if the clitoral artery is damaged. Long term consequences are myriad 

including severe pain, dysmenorrhoea, urinary retention or incontinence, infertility, keloid 

scar formation, vulval cysts and abscesses and obstetric complications [212, 213]. Vaginal 

delivery may require ‘defibulation’ or opening of the vagina and then requested 

‘refibulation’ or re-closing of the vaginal opening after defibulation [211].  

Importantly in the context of this research, women have a higher risk of injury 

during sexual intercourse because of scar tissue and the reduced size of the vaginal opening 

after FGM. This further predisposes them to increased rates of sexually transmitted 

infection, including HIV. 

Established legal principles to outlaw this practice have been settled in Australian 

common law; namely that an individual’s right to bodily inviolability, and a parent’s right 

to consent to medical treatment of a child must be in that child’s best interests and only 

exists until the child has sufficient understanding and intelligence to enable her to 

understand what is proposed, or reaches the age at which legislation empowers a child to do 
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this as in South Australia where the age is 16 years. However, in addition, every Australian 

jurisdiction has added legislation to prohibit a person from performing any type of FGM on 

a child or an adult, even if they consent [209]. 

v. Self-inflicted genital injury  

Self inflicted injury is not uncommonly encountered in forensic medical practice  

usually but not exclusively, because of its association with false allegations made to the 

police, who then seek an interpretation of injuries that have been shown to them [214, 215] 

Self harm is a complex behavioural phenomenon in which an individual deliberately 

damages their body tissue or allows another to do so, without conscious suicidal intent. It 

may be associated with a wide variety of mental disorders but is described by many as a 

disorder of ‘impulse control’ characterised by a history of childhood sexual or physical 

abuse, onset in early adolescence and short-lived and rapid-onset relief by self-harming 

[216]. The most common clinical scenario is multiple episodes of repeated cutting or 

burning over long periods of time [217]. It is widely accepted as being more common in 

females with a reported female: male ratio of 3:1.  

In contrast, genital self mutilation though uncommon in both sexes, is more often 

reported in males [218, 219]. This may be because female genital mutilation may be more 

likely to go unnoticed unless serious injury results and even when this occurs, can be 

difficult to identify [220]. One study of 240 female habitual self-harmers revealed that 10% 

had engaged in genital cutting. The most common reasons given for the behaviour were to 

decrease sexual feelings or related to distorted perceptions about genital anatomy such as to 

bring about cessation of menstruation by diverting blood flow [216]. Various cases of 

genital self harm have been reported in the literature in a broad range of settings, but 

primarily in relation to its psychiatric associations [201, 221-226].  

Those cases described in the literature tend to fall into four distinct categories:  

 95



psychotic patients with delusions about their genitalia; patients with severe personality 

disorders, transexuals who attempt self-sexual reassignment and those whose genital 

mutilation reflects cultural beliefs as in FGM. The name ‘Caenis syndrome’ has been 

suggested for the triad of genital self-mutilation, hysterical personality disorder and eating 

disorder, based on a mythological story of Neptune, the god of the sea, raping a girl and 

then granting her wish that her genitalia be ablated so that she might never be violated 

again [221]. The most likely group to be seen in forensic practice is probably the individual 

with a personality disorder who seeks some form of secondary gain by making a false 

allegation of sexual assault, although not all such false allegations involve self-inflicted 

injury [222, 227, 228]. Self-inflicted genital injury is therefore exceedingly rare, but 

because of its association with forensic medical practice, requires comment. 

The spectrum of self-inflicted genital injury is large and may include injuries that 

are relatively minor such as bruising and abrasions, as well as more bizarre injuries due to 

insertion of foreign bodies [201, 229, 230], serious genital cutting, insertion of sharp 

objects such as razor blades [218] or scissors [216] and other injuries that cause vaginal 

bleeding [231]. Self-inflicted injury to the genitals may have the typical features of self-

inflicted injury elsewhere on the body; namely clustering of similar types of injury which 

appear uniform and lack ‘randomness’, are generally unlikely to result in serious medical 

consequences and are found on accessible areas of the body.   

vi. Vaginal contraceptive devices 

The development of a number of intra-vaginal hormonal ring delivery devices for  

contraception or hormone replacement such as the long term levonorgestrel-releasing 

contraceptive vaginal ring (CVR) has prompted studies to investigate changes to vaginal 

epithelium that may occur with their use. One such study found 34% of those they 

examined using such a device had detectable vaginal changes, primarily ‘erythematous 
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patches’ which appeared relatively soon after insertion but also ‘chronic ulcerations’ in the 

vaginal fornices which were seen after more than 6 months of continuous use. Most lesions 

resolved when the device was removed [232].  

 Other methods of vaginal contraception identified as resulting in trauma to the 

genital tract epithelium include the use of nonoynol-9 which appears to affect cervical 

epithelium more frequently than vulvo-vaginal epithelium [233]. If used frequently over an 

extended period, nonoxynol-9 has been found to cause cervical and vaginal epithelial 

disruption and even genital ulcers [234-236]. Similarly, the use of hydrogen peroxide as an 

intra-vaginal contraceptive can produce localised genital lesions with long term use [237].  

 Diaphragms also have the potential to cause injury to vaginal epithelium although 

because they are in situ for a relatively short period of time, inserted prior to an episode of 

intercourse and removed afterwards, are perhaps less likely to do so.  A study comparing 

traumatic effects on vaginal epithelium of diaphragm and female condom users failed to 

detect any epithelial changes macroscopically or colposcopically in diaphragm or female 

condom users [238]. 

vi. Non-coital vaginal penetration 

  Tampon use 

 The use of commercially designed tampons for intra-vaginal menstrual blood flow 

absorption started in the 1930s and since then, their composition has varied from cotton, 

natural and synthetic cellulose material to viscose rayon. Layered fibre tampons and 

blended fibre tampons appear to have a lower incidence of menstrual and vaginal 

symptoms than those composed of  super-absorbent fibres such as carboxymethyl cellulose 

[144]. 

 Genital tract injury related to tampon use usually occurs in one of three ways;- 
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during initial attempts with inexperienced insertion or if the vaginal opening will not 

accommodate the tampon diameter resulting in hymenal injuries, when associated with the 

use of certain applicators in particular, those made of plastic, to assist with insertion 

causing vaginal lacerations and due to vaginal epithelial damage if used between periods or 

of the super-absorbent variety causing ulcerations. 

 Hymenal injury resulting from tampon insertion has been much debated in the 

forensic literature, primarily because of the difficulties of interpreting genital findings in 

pubertal adolescents who may or may not be sexually active. A prospective study of 300 

post-menarcheal adolescent females, 100 of whom had no prior history of sexual 

intercourse or tampon use, 100 who used tampons but had no prior history of sexual 

intercourse and 100 who were sexually active, investigated hymenal changes due to prior 

tampon use, as well as the effect of sporting activities such as gymnastics or horse riding, 

previous speculum or digital examination and previous consensual sexual activity, and 

reached the controversial conclusion that ‘complete hymenal clefts in adolescents cannot be 

attributed to prior tampon use’ [239]. This finding was subsequently challenged after 

review of the method of statistical analysis used in the study, to conclude that it is possible 

that tampon use may, on occasion, result in lacerations that heal to leave hymenal clefts and 

that a definitive conclusion about causation of hymenal clefts cannot be made in sexually 

active or ‘not-previously-sexually-active’ adolescent females [240].  

Initial thinking about the possibility of injuries arising from tampon insertion was 

probably influenced by early papers declaring that ‘tampons would not impair standard 

anatomical virginity’ and quoted ‘mean hymenal diameters of 25mm’ that would easily 

accommodate the ‘17mm or less diameter of a tampon’ [241]. However this did not 

acknowledge the possibility of injury from oblique insertion and compression or distortion 
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of hymenal tissue especially during initial attempts, or explain why some adolescents are 

not able to use tampons until after they become sexually active. One U.S. study 

investigating hymen morphology in menstruating adolescents with and without prior 

history of sexual intercourse, found that of those who used tampons, 48% reported pain and 

difficulty with insertion on first attempt to do so [242]. A more recent U.K. study which 

reviewed the records of 178 female sexual assault victims aged from 12 to 17 years, some 

of whom had had prior sexual intercourse and some not, found that tampon users were less 

likely to have hymenal injuries due to non-consensual sexual intercourse than non-tampon 

users [41]. This suggested that stretching of pubertal hymenal tissue in some way reduces 

the likelihood of injury occurring with subsequent penetration. The question of whether this 

‘prior stretching’ always involves a hymenal laceration that heals to a cleft thereby creating 

a larger orifice to reduce injury at subsequent penetrations has not been determined.  

The use of applicators to facilitate tampon insertion was seen as an advantage by 

many women but lead to a number of case reports of vaginal lacerations in the late 1970s; 

all of which were associated with the use of plastic applicators [243, 244]. Diagnosis of 

tampon applicator lacerations was usually delayed, in some cases for up to 10 weeks, 

because any initial bleeding due to the injury was usually ‘masked’ by menstrual bleeding. 

Continued use of tampons prevented healing by keeping the wound edges apart so that by 

the time they were visualised at examination, appeared as ‘old’ full thickness vaginal 

lacerations on a bed of slightly necrotic bleeding tissue.  

Several case series studies identified that vaginal ulcerations could result from long-

standing continuous tampon use [245-247]. A prospective study of 100 women whose 

vaginal mucosal epithelium was examined colposcopically for three consecutive menstrual 

cycles, investigated the difference in effect of using external sanitary pads with ‘regular’, 
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‘super’ and ‘super-plus’ digitally inserted cotton/rayon tampons, and applicator inserted 

rayon polyacrylate tampons [248]. Vaginal mucosal drying and layering were significantly 

more common in all tampon users (75%) than pad users (15%), and vaginal ulceration, 

though a rare occurrence, was statistically more likely to be seen in the rayon polyacrylate 

tampon with applicator group. From this study, it was apparent that vaginal epithelial 

‘drying and layering’ is a common occurrence between menses or during menstruation with 

tampon use but is also seen in those who use pads exclusively; it appears to be a 

physiologic response to menstruation which is more marked in the presence of a tampon, 

and is more likely to progress to ulceration with super-absorbent synthetic tampons. Some 

degree of insertion trauma is suggested by the fact that colposcopic changes were more 

frequent and more pronounced on the upper right vaginal wall in right handed subjects, 

which corresponds to the uppermost resting point of the tampon when in situ [249]. 

Vaginal ulcers associated with tampon use are generally distinguishable from acute 

abrasions by their ‘chronic’ appearance with characteristic rolled edges and clean 

granulation tissue centres. Tampon ulcers are usually found in one of the vaginal fornices, 

may be up to 2cm² in size, and may be associated with contact bleeding during sex or 

speculum examination [144]. They will heal spontaneously with cessation of tampon use. 

Early work that demonstrated that all tampon users experience some degree of 

minor mucosal damage as recently been confirmed by a multi-centre study in 1991  

involving 314 macroscopic and colposcopic vaginal inspections in 107 women over a 4 to 6 

month period to detect changes in appearance due to a variety of causes [150]. A highly 

significant relationship of colposcopically detected minor changes such as erythema and 

petechiae with current tampon use was identified in this study. At least one abrasion was 

ascribed to recent tampon insertion. Residual lint from tampons was also noted to not 
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infrequently, remain in the vaginal fornices. No ulceration was seen, probably related to the 

withdrawal of the super-absorbent synthetic varieties since being linked to negative health 

consequences.  

Speculum insertion 

 The potential for genital tract injury to occur as a result of speculum examination is 

recognised though difficult to quantify. Careful speculum insertion under constant direct 

visualisation should allow detection of injuries caused in this way although the use of metal 

specula that obscure more than 50% of the vaginal wall circumference and the necessity for 

a swift approach due to associated discomfort combine to reduce the likelihood injury will 

be seen. Increasing use of disposable plastic specula with fibreoptic light attachments has 

significantly improved visualisation during internal vaginal examination and may allow a 

better understanding of the incidence of injury caused in this way.  

A photographic review ‘before and after speculum insertion’ study in 27 sexual 

assault victims who had experienced penile-vaginal penetration, and were examined using 

colposcopy and a staining technique pre- and post-speculum insertion, revealed one 

individual with an injury ascribed to the speculum insertion; an abrasion to the posterior 

labia minora [250].  

 In Fraser’s large multi-centre study of vaginal epithelial changes mentioned 

previously [150], petechiae were noted in examinations that required considerable 

manipulation of the speculum to visualise the vaginal fornices and cervix; in particular, 

multiparous women with vaginal wall laxity where the speculum had to be re-inserted a 

number of times. . 
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2.3  FEMALE GENITAL INJURY DUE TO SEXUAL INTERCOURSE 

2.3.1 Sexual intercourse: anatomy and physiology 
 
 Any discussion about genital injury resulting from sexual intercourse by necessity 

requires an understanding of the physical ‘mechanics’ of sexual intercourse as well as the 

physiology of the human sexual response. Complex factors such as cyclical and 

developmental hormonal effects, individual sexual responsiveness, and psychological 

aspects as well as more mundane considerations such as sexual positioning will interact to 

influence the likelihood or otherwise of genital injury occurring. Whilst this means it is 

unlikely that predictions about whether genital injury is likely to occur in any given set of 

circumstances, will ever be reliable, appreciation of these complexities by the legal system 

may improve the way in which the law deals with genital injury and consent. 

 Whilst the scope of human sexual behaviour would appear limitless, scientific study 

in this area is relatively minimal. Research in this area is difficult and controversial to carry 

out with many ethical, technical and social problems to overcome. As a consequence, most 

of what is known relates directly to the act of penile penetration of the vagina and may or 

may not include information about associated non-penetrative sexual contact or ‘sexual 

foreplay’. References in the literature to the effects of oral and anal penile penetration, 

vaginal penetration with fingers or objects, non-penetrative finger or oral contact with the 

genitals such as touching or rubbing, licking, sucking or biting and self-stimulation or 

masturbation are sparse. For the purposes of this thesis, discussion will focus on the act of 

penile penetration of the vagina and how the female body, in particular the genital area, 

responds.  

2.3.1.1 The sexual response 

 The first depiction of the act of ‘copulation’ was produced by Leonardo Da Vinci in 

1493 [251] with no further attempts at description until the publication of Dickinson’s 
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‘Atlas of Human Sex Anatomy’ in 1949 outlining the results of his experiments with a 

penis-sized glass test tube inserted into the vaginas of female subjects who were sexually 

aroused by clitoral stimulation [252]. This allowed visualization of sexual responses in the 

cervical os and upper part of the vagina. In the 1960s, Masters and Johnson improved on 

this simple concept by creating an artificial transparent plastic penis that could be adjusted 

for physical variations and mechanically imitated the sexual act. It included illumination 

and equipment capable of filming the changes occurring within the genital tract. These 

studies formed the basis for the four stage ‘excitement (or arousal), plateau, orgasm, 

resolution’ or EPOR model of the human sexual response, although the distinction between 

the stages is often blurred [104].  

More sophisticated research methodology and the use of equipment such as 

endoscopy, ultrasound, magnetic resonance imaging (MRI) and photoplethysmography to 

measure vaginal blood flow has contributed to considerable advances in knowledge about 

sexual responses since then [251, 253-257]. Some studies have confirmed Masters and 

Johnson’s early work, while others have refuted it. While most studies have focused on the 

genito-pelvic sexual response, Masters and Johnson’s work also included descriptions of 

whole-body changes such as elevated pulse, blood pressure, flushing of the skin and nipple 

changes which have been corroborated since then. However, since genital changes are of 

the most significance in relation to genital injury, these will be the focus of this discussion. 

The physiological basis of both the female and male sexual genital response can be 

more simply divided into two phases; pre-orgasmic and orgasmic. Both may result from 

physical or psychological stimulation, and usually occur as a consequence of both, just as 

both may be inhibited to some degree by subconscious influences. 

i. Pre-orgasmic phase of the sexual response 

The phase leading up to orgasm is mediated by the parasympathetic nerves causing  
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vasodilation and vasocongestion of the genital organs. In the male this leads to penile 

erection due to inflow of blood into the penile ‘cylinders’ and an inhibition of its outflow. 

In the female, increased blood flow, associated with neurotransmitter-mediated vascular 

and non-vascular smooth muscle relaxation results in swelling of the clitoris, labia and 

lower part of the vagina creating congestive ‘cushions’, and lubrication due to increased 

capillary pressure in the labial and vaginal tissues forcing more fluid into the spaces 

between the cells and subsequently out onto the epithelial surface. Because the process 

involves stimulation of nerves and the probable release of vasoactive neurotransmitters, the 

vaginal fluid produced as a result of sexual arousal is termed a ‘neurogenic transudate’ 

[253]. Whilst this phenomenon was described to explain vaginal lubrication early on (with 

the appearance of ‘vaginal sweating’ as described by Masters and Johnson), it has only 

recently been recognised as also occurring on the inner aspect of the labia minora. It does 

not appear that the cervix or vestibular glands produce more fluid in response to sexual 

arousal. The neurotransmitters that modulate vaginal and clitoral smooth muscle tone are 

the subject of current research with vaso-active intestinal polypeptide (VIP) and nitrous 

oxide (NO) among others, now thought to play a significant role [128]. Unsurprisingly, 

oestrogen has been found to be involved in the regulation and production of these 

neurotransmitters. 

The engorgement of the labia minora increase their size two to three fold and add at 

least 1cm to the length of the vagina, providing a support for the penis. Masters and 

Johnson observed (and documented on film) the backward and upward movement of the 

anterior vaginal wall or ‘vaginal tenting’ during what they termed the ‘plateau’ phase, 

causing the cervix to be elevated away from the posterior wall of the vagina. The 

mechanism of this is unknown, but is associated with a change in axis, position and size of 

the uterus. It serves to lengthen the vagina by 10 to 20% and increase its diameter two to 
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three-fold increasing the size of the inner two thirds of the vaginal cavity from about 2cm x 

7.5cm to 5.75cm x 10.5cm, thereby creating a larger reservoir for ejaculate to collects in the 

posterior fornix. Until recently, no functional explanation for this utero-cervical elevation 

with vaginal tenting has been considered. However, one proposal is that by retracting the 

cervix away from the posterior vaginal wall, transport of sperm into the cervical canal is 

delayed giving the ejaculate time to liquefy and initiate sperm motility and mobility [127]. 

ii. Orgasmic phase of sexual response 

This phase is mediated by sympathetic nerves which when stimulated result in  

contraction of the pelvic muscles, leading to ejaculation in the male and in the female, 

involuntary regular recurring contractions of the lower third of the vagina and the vestibular 

bulbs together referred to as the ‘orgasmic platform’. There are no muscle contractions in 

the upper two thirds of the vagina which continues to expand slightly. This process has 

been postulated as playing a role in transporting old sperm and vaginal fluid out of the 

vagina and into the vestibule, to reduce competition with newly deposited sperm. 

In both males and females, these muscle contractions resolve the sexually induced 

pelvic vasocongestion and are quickly followed by muscle relaxation, or the so-called 

‘resolution’ phase. Vasocongestion rapidly resolves, the anterior vaginal wall collapses, the 

inner two thirds of the vagina slowly returns to its resting size, the uterus falls back and the 

cervix returns to its position on the posterior vaginal wall. The cervical os dilates as the 

cervix is lowered into the pool of ejaculate in the posterior fornix. 

2.3.1.2 Penile contact with female genital tract 

The flaccid or ‘urinary’ penis varies in length from 8.5-10.5cm and in width from 3 

to 5cm. It consists of three longitudinal erectile chambers situated around the urethra; the 

upper two are the paired corpora cavernosa lying side by side above the urethra and the 

lower corpus spongiosum surrounds the urethra.  One end enlarges to form the glans penis 
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and the other the penile bulb. During sexual arousal, more blood flows into the cavernosa 

than can flow out, causing the penis to become swollen and tumescent, but still pliable. As 

more blood enters, the pressure within the erectile chambers rises rapidly against the rigid 

2mm thick connective tissue membrane around it called the tunica albuginea, and the penis 

becomes rigid and cannot be bent. A certain degree of rigidity is required for the penis to 

penetrate the labia and enter the vaginal canal. The lack of a corresponding connective 

tissue layer around the erectile tissue of the exposed clitoral tissue is thought to explain 

why the clitoris achieves ‘tumescence’ but not ‘erection’. The corpus spongiosum is filled 

with blood at a much lower pressure than the cavernosa, creating a ‘soft-ended’ penile 

glans that acts as a ‘shock absorber’ for the hard end of the cavernosa during penile 

thrusting, reducing the likelihood of injury to female genital tissues and also prevents the 

urethra from being totally occluded so that ejaculate can pass through. Surgical removal of 

the corpus spongiosum does not prevent erection. Sympathetic tone is thought to keep the 

unaroused penis flaccid, providing an explanation for erection during periods of rapid eye 

movement (REM) sleep when the sympathetic nervous system is depressed and the 

vasoconstrictor control of penile blood vessels relaxed. 

The increased blood flow to the vestibular bulbs that lie underneath the skin of the 

labia minora cause a two to three-fold increase in diameter of the labia minora with 

eversion and exposure of their inner surface. Their increased size effectively lengthens he 

vaginal canal by 1-2 cm. Thus, the inner aspect of the labia minora will be the site of first 

contact with the penis as it enters the vestibule with in an aroused state. The muscularis 

layer of the vaginal wall also becomes infiltrated with blood and as this happens, the outer 

supportive fibrous mesh of elastin and collagen fibres expand and provide structural 

support for the vagina during penetration. 
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The average duration of copulation is said to be between 2 and 10 minutes involving 

anywhere between 100 and 500 penile thrusts, at a rate of up to 2 per second. The process is 

likened to a piston moving inside the vaginal cylinder and the ‘acorn-shaped’ glans penis 

thought to play a role in removing previously deposited ejaculate and other fluid from the 

vaginal canal. Some authors have theorised that the penis preferentially reaches the 

posterior fornix in any sexual position, but without direct visualization studies, such 

assertions remained speculative. Silicon castings of the vaginal cavity have revealed 

considerable assymmetry in its shape, with the cervix usually lying directed toward the left 

lateral fornix. This would logically promote guidance of the penetrating penis towards the 

right lateral fornix [258]. 

There is some disagreement about the degree of contact between the penis and 

cervix during sexual intercourse although post-coital bleeding related to cervicitis and other 

conditions of the cervix appear to indicate it does occur. Injuries to the cervix have also 

been documented in association with sexual intercourse [259-261].  

It is likely that cervical contact with the penis relates directly to its position within 

the vaginal canal, determined by the position of the uterus. The so-called ‘normal’ uterine 

position is ‘anteverted’ or angled forward; however 20-40% of nulliparous women and 50-

50% of parous women have a uterus that is instead angled upwards (anteflexed) or tilted 

backward (retroverted) [259].  This ‘displacement’ may increase the vulnerability of the 

cervix to trauma and is thought to be associated with deep pain experienced during 

intercourse. 

 Ultrasound studies of the mechanical effects of penile thrusting on the female 

genital tract during sexual intercourse in three different positions, originally devised to test 

the behaviour of the ‘female condom’, an intravaginal barrier contraceptive device, 

demonstrated that in 9 out of 10 couples, in both the male-superior and female-superior 
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positions, penile thrusting was associated with considerable indentation and stretching of 

the anterior vaginal wall, without any contact between the penis and posterior vaginal wall 

or cervix. Penile contact with the cervix did however occur in 2 out of 9 couples in rear-

entry positions. All three sexual positions in this study involved a high incidence of penile 

thrusting towards the upper anterior wall in both nulliparous and parous women. The 

proximity of the base of the bladder and urethra to this area explains the post-coital urinary 

symptoms experienced by some women [254]. An MRI study showed that in 3 out of 4 

couples where complete vaginal penetration was observed, there was preferential contact of 

the penis with the anterior fornix and anterior vaginal wall [255] while another confirmed 

this finding during vaginal penetration in the male-superior position [256]. 

 A more refined MRI study to observe the anatomical connections between the penis 

and the female genital tract in the same couple during sexual intercourse in the male-

superior and female-superior positions showed preferential contact of the penis with the 

anterior fornix in male-superior position and with the posterior fornix and cervix in the 

rear-entry position. In addition the images showed that during intercourse, the penis is not 

straight but instead takes on a ‘boomerang’ shape [251]. 

2.3.1.3 Lubrication 

 The neurological pathways involved in vaginal lubrication remain unclear and 

theories to date have largely been based on male neurophysiology. Reflex lubrication is 

thought to be mediated by sacral parasympathetic nerves with psychogenic stimulation 

mediated by thoraco-lumbar sympathetic nerves and sacral parasympathetic nerves, that is, 

it is thought to be a reflex of the autonomic nervous system dependent on an intact sacral 

arc [129]. 

It is however accepted that sexual arousal causes increased genital blood flow and 

vasocongestion which contributes to increased vaginal lubrication by the increased arterial 
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pressure causing leakage of fluid into the interstitial tissues and migration to the epithelial 

surface. It is therefore assumed that lubrication or a feeling of genital ‘wetness’ is 

indicative of the degree of a woman’s sexual arousal. This area has been poorly studied 

except for a small study using MRI and vaginal photoplethysmography measuring genital 

vasocongestion and vaginal blood vessel pulses in sexually aroused female subjects which 

indicated that their assessments of ‘wetness’ did not correlate with imaged evidence of 

sexual arousal [262]. It appears that the relationships between sexual arousal, genital blood 

flow and lubrication are far more complex than previously thought. 

2.3.1.4 Sexual responses in older women 

 The generalised thinning of genital tissue and reduction in its elasticity together 

with changes in the sexual response, after the menopause may result in unpleasant 

symptoms of pain and dryness during sexual intercourse for older women [105]. However, 

women who have had regular frequent sexual intercourse during their reproductive years 

may continue to experience rapid and complete lubrication despite vaginal epithelial 

atrophy. The pre-orgasmic phase may be shorter and the expansion of the vaginal cavity 

less than in younger women. Vaginal lubrication still occurs in older women but may occur 

in minutes rather than seconds, and the orgasmic and resolution phases are usually shorter. 

In elderly women, vasocongestion of the labia minora is diminished and the cervical os 

does not dilate [142]. 

2.3.1.5 Bio-psychological models of the sexual response 

More recently, a greater appreciation of the psychological aspects of the sexual 

response has lead to the identification of a range of factors that contribute to such a broad 

spectrum of responses that the sexual response is now more likely to be viewed as a 

‘constellation’ of  physical, perceptual, mood-related and cognitive events [105, 263-267].  
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Some authors have added a preliminary stage of ‘sexual desire’ to the four stage 

Masters and Johnson EPOR model [143] to include the psychological dimension of arousal. 

It became apparent to others that the ‘plateau’ phase was misnamed since arousal continued 

to increase during this phase. Thus the EPOR model became the DEOR model defining 

desire, excitation, orgasm, and resolution. A further modification recognized that some 

women never experience spontaneous desire for sexual arousal but once sexually aroused, 

then have a desire to continue to orgasm; thus the desire phase was separated into pre (D1) 

and post excitation (D2) components [127].   

Other researchers have found evidence that the type of stimulus will determine the 

degree of arousal; tactile stimulation or ‘touch’ producing a stronger response in women 

than visual or auditory stimuli or fantasy [268]. Tactile stimulation may or may not be 

associated with sexual activity. The sympathetic nervous system may play both a 

stimulatory and inhibitory role in the early stages of sexual arousal [269] and substances 

such as prolactin, serotonin and cortisol have also been implicated [265]. With so many 

inter-relating variables involved, it is extremely difficult to determine whether a woman’s 

sexual response resulted voluntarily or not. Furthermore, in some cases, it may not be 

possible to say whether it was stimulated sexually or non-sexually.   

i. Female sexual dysfunction 

 Because the female sexual response is a complex integration of several factors, 

sexual dysfunction may arise with difficulties with any one of these factors. Decreased 

pelvic blood flow due to atherosclerosis, neurological conditions such as spinal cord lesions 

and diabetes affecting nerve function, hormonal effects such as aging and long term use of 

hormonal contraception, as well as a range of psychogenic influences may be implicated.  

 Increased tone in pelvic floor muscles or contraction of these muscles may be 

associated with vaginal penetration during sexual intercourse or speculum examination, and 
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is often referred to as vaginismus. It serves to prevent penetration and is associated with a 

variety of sexual pain disorders if penetration proceeds. Lack of consensus about which 

muscles are involved and whether it is due to involuntary muscle spasm or ‘cramp’, a 

voluntary defensive mechanism or generalized increased tone or ‘hypertonicity’ of the 

pelvic floor muscles has lead to a redefining of the term vaginismus to genito-pelvic pain 

penetration disorder characterised by inability to experience vaginal penetration, genito-

pelvic pain, fear of vaginal penetration and tension of the pelvic floor muscles [270-272].  

Similarly, reduced pelvic muscle tone and laxity of tissues which can occur after 

childbirth or at the menopause can result in reduced vaginal sensation or ‘hypoanaesthesia’, 

inability to achieve orgasm during penetration, and even urinary incontinence during 

intercourse or at orgasm [128]. 

ii. Indicators and awareness of female sexual response 

 While males have little difficulty in recognizing that they’ve had an orgasm, women 

may be unable to distinguish orgasm from a high degree of sexual arousal. Sexual arousal 

can be both psychological and physical with both occurring at the same time in the normal 

setting. However, it is accepted that sexual arousal can occur mentally without physical 

manifestations, and that genital manifestations of arousal may occur without feeling 

mentally aroused.  

 Whilst objective signs of female orgasm have been observed under laboratory 

conditions in some studies, none can be completely relied upon and currently, there is no 

known method of ‘proving’ that a woman has experienced an orgasm other than by self-

reported increased pulse rate, pelvic muscle contractions often experienced as ‘flutterings’ 

and a sudden surge of orgasmic pleasure followed by physical and mental relaxation [273]. 

Consciousness is not a requirement for orgasm, as it is known to occur during sleep 

in both males and females. It appears that it is also likely that orgasm can be induced in a 
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person who does not necessarily want to experience one. A ‘dual control’ of the sexual 

response has been postulated whereby excitatory and inhibitory systems are involved and 

the outcome of any specific situation is determined by the balance of these. Stimuli 

identified as sexual and non-threatening activate the excitatory process while those assessed 

as a threat activate the inhibitory system reducing the chance of sexual arousal. Individuals 

will vary in their ability to activate excitation or inhibition leading to different propensities 

for arousal in different situations. A person with a low propensity for inhibition may 

become sexually aroused even by threatening stimuli whereas someone with a high 

propensity for inhibition may find it difficult to become aroused even in relatively non-

threatening situations. These aspects are measurable and have been demonstrated in 

questionnaire-type studies of males [274]. 

iii. Consent and the sexual response 

 As described in an earlier section, use of the ‘lack of a sexual response’ to explain 

causation of genital injury during sexual assault is a flawed argument and courts in the U.S. 

have identified it as such. It could only be applied in this context, if a sexual response 

occurred exclusively as a result of consensual sexual intercourse and never in a non-

consensual setting. However, this is known not to be the case; women participate in 

consensual sex in a non-aroused state and reflex genital arousal is known to occur in a non-

consensual setting [106].  

There is evidence that women respond genitally to sexual stimuli even when 

unaware of their presence [275]. Laboratory studies have shown increased vaginal blood 

flow and lubrication in women exposed visually to sexually explicit images despite the fact 

their conscious perception of the stimuli indicated that they were not sexually aroused. It 

has been hypothesized that this may be an automatic mechanism for creating a lubricated 
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vagina to reduce the likelihood of pain and injury associated with unwanted vaginal 

penetration [273]. 

Evidence supporting the hypothesis that orgasm is a reflex response of the 

autonomic nervous system is found in studies of sexual responses in women with spinal 

cord injury [129]. Fear or fright which activates the sympathetic nervous system and the 

release of adrenaline and noradrenaline might be expected to cause vasoconstriction of the 

genital blood vessels and consequent reduced blood flow as it does in most other sites in 

the body. However, the laboratory evidence appears to indicate that activation of the 

sympathetic nervous system can actually enhance female genital blood flow and facilitate 

genital arousal and lubrication [269]. Thus, a female faced with unwanted or forced vaginal 

penetration may not necessarily have unresponsive genitals during the incident. 

iv. The ‘preparation’ hypothesis 

 Female genital arousal appears from research to date, to be more non-specific and 

automatic than that of the male, occurring shortly after exposure to a stimulus and before 

self-report of awareness of being sexually aroused. Some researchers have suggested that 

this serves a protective or preparatory function, ensuring the female body is ready for 

sexual intercourse whether desired or not. Evolutionary theorists argue that the threat of 

unwanted sexual activity has been considerable for the human female throughout history. 

The ‘social and metabolic cost’ to the female of a non-specific genital response which 

cannot be easily detected, though difficult to quantify, is probably low compared to the 

benefits of increased genital blood flow and lubrication which protect the genital tract from 

injury. Injuries to the genital tract increase the likelihood of infection with associated risks 

of infertility, illness or death in earlier times. A recent study [276] to determine whether the 

female genital response serves to prepare women for a possible sexual encounter regardless 

of its context involved 15 men and 15 women, all between 18 and 30 years and 
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heterosexual, who were exposed to a range of narratives describing different sexual 

scenarios varying in relation to consent, violence and sexual content and then rated how 

sexually aroused they felt and how pleasant or unpleasant they considered the scenario to 

be. Results revealed that men showed greatest genital arousal in response to material 

depicting their preferred sexual activity; that is, consensual, non-violent sex, while women 

showed similar responses to all material they were exposed to including scenarios involving 

sexual assault. Men were also more sexually concordant than women, with 

‘unpleasantness’ ratings correlating with a negative effect on genital arousal to a greater 

degree than in women. These results, though in a small group of similar subjects, appear to 

support the ‘preparation’ hypothesis for female genital sexual response, and if larger studies 

replicate these results, might offer a reasonable explanation for the absence of genital injury 

in many sexual assault victims. 
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2.3.2 Sex-related female genital injury 

 As Elam [258] and Geist [277] point out in their comprehensive reviews of sexually 

related trauma, the broad spectrum of human sexual behaviour is not without certain 

hazards. Because of societal ‘taboos’ and the complex variation in individual attitudes to 

matters of a sexual nature, genital injury resulting from sexual activity may be accompanied 

by feelings of guilt and embarrassment in the parties involved. For this reason, individuals 

may not seek medical assistance for such injuries or if they do, may be reluctant to disclose 

the true nature of the incident leading to the injuries. Our knowledge in this area is 

therefore limited and the true incidence and scope of sexually related trauma may never be 

realized.  

Most of the literature in relation to this subject originates from those with a 

specialised interest; primarily in the field of sexual assault medicine, but also the disciplines 

of sexual health and gynaecological surgery. This creates a fragmented understanding and a 

fosters a narrow view of genital injury as it is observed in each particular setting. However, 

equipped with an understanding of female genital anatomy and the components of genital 

skin, the anatomy and physiology of sexual intercourse and the pathology of injury, 

reasonable assertions about sexually related genital injury can be made. This section will 

first provide an overview of the mechanisms of genital injury during sexual intercourse and 

the factors influencing whether it occurs or not, then attempt to summarise what reliable 

information exists in the research literature to date.  

A comprehensive discussion of all possible female genital injuries that may result 

from the full spectrum of sexual activity is not possible here, but would necessarily include 

injuries due to oral contact with the genitals such as bites or suction-type bruises, vaginal 

insufflation consequences such as pneumoperitoneum and air embolism [278-281], the 

variety of injuries from contact with any type of inanimate object used for sexual 
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stimulation which may also be retained and injuries associated with the practice of vaginal 

‘fisting’ [282] and even urethral coitus [283-286]. There are also known cases of abdominal 

organ trauma and haemoperitoneum secondary to sexual intercourse but arising without 

vaginal injury [185, 287]. 

 Neither will this discussion include a review of injury resulting from penetrative 

anal intercourse.  Ano-rectal injury requires significantly different considerations to that of 

the vagina and vestibule because of the different nature of ano-rectal tissue, lack of clarity 

about tissue response to sexual stimulation and an even greater paucity of information in 

relation to the frequency of this type of sexual contact. It therefore requires investigation as 

a separate entity, but is no less important medicolegally because of the frequency with 

which anal penetration occurs in a non-consensual setting.   

Because the impetus for this research lies in its potential to assist the courts, the 

legal concept of ‘sexual penetration beyond the labia’ has special significance. This 

discussion will therefore will focus on any degree of penetration of the vestibule and vagina 

by penis, finger/s or object/s. The ‘inverted funnel’ anatomical concept of the female 

genital tract referred to earlier, may assist in differentiating between penetration of the 

vestibule which might reasonably constitute ‘attempted penetration’ and ‘full’ penetration 

of the vaginal canal beyond the level of the hymenal ring of tissue. Thus, the scope of 

sexual penetration with respect to causation of genital injury for consideration here can be 

summarised as ‘penetration of the vestibule or vagina by penis, finger/s or object’. 

 In addition, the existence of the vestibule and vagina as ‘potential spaces’ in the 

absence of the sexual response which serves to elongate and evert the labia minora and 

increase the dimensions of the vaginal cavity, as well as the presence or absence of genital 

lubrication must be taken into consideration in any discussion of sexually related genital 

injury.   
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2.3.2.1 Mechanism and explanatory models for FGI due to vaginal penetration 
 

Injuries resulting from sexual penetration will depend on the penetrating object, the 

frequency of penetrations, the length of time over which they occur and the force used 

during the penetrative act, remembering that sexual intercourse by its nature is usually 

vigorous and forceful.  

Unless penetration occurs with an object that has a sharp component to it, or a 

particular characteristic such as heat or vibration, any injuries that might be sustained 

during sexual intercourse will be blunt force or penetrating blunt force in type. Thus, 

genital injuries that arise as a result of penetration with a penis, finger/s or blunt object 

beyond the labia may occur as a result of: 

 Direct or tangential  impact with an area of tissue: bruises, abrasions, lacerations at any 

site and orientated in any direction 

 Frictional forces due to moving contact between two surfaces: abrasions at any site 

which may or may not be circumferential 

 Stretching of the vestibule and/or vaginal tissues due to penetration: circumferential or 

interrupted bruises of the hymenal ring, radially orientated ‘split-type’ lacerations of the 

inner labia minora, fossa navicularis, posterior fourchette and hymenal tissue 

 Compression of tissue against parts of the bony pelvis: circumferential or interrupted 

bruises, ‘crush-type’ lacerations of the labia minora and hymenal ring 

 Shearing/tearing of tissue that is ‘fixed’ or ‘tethered’: bruises, ‘tear-type’ lacerations to 

the perineum and posterior fourchette 

 Adhesion of non-lubricated surfaces followed by movement: transport of labial or 

hymenal tissue into the vaginal canal during penetration causing bruising to the free 
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i. Sexual response and protection from injury 

Because of the effect on genital tissue of factors such as lubrication, labial and low 

vaginal swelling to create a ‘cushioning’ effect at the vaginal entrance, eversion of the labia 

minora and lengthening and widening of the vaginal cavity to accommodate penetration, 

the importance of the female sexual response in protecting against genital injury cannot be 

underestimated. However, because reflex genital responses occur as a result of tactile 

stimulation and have been documented in non-consensual sexual scenarios, attempts to use 

the presence or absence of a sexual response to explain causation of injury in consensual 

and non-consensual sex are ill-conceived. Many working in the field of sexual 

neurobiology recognise that such hypotheses are not evidence-based and that causal 

relationships between injury, sexual response and consent are unlikely to exist [105]. 

ii. ‘Mounting’ or ‘entry’ injuries  

The conceptualisation of genital injury due to sexual penetration as a 

‘mounting’[159] or ‘entry’ injury [104] aids consideration of potential sites of injury related 

to the degree of pelvic tilt in the female, whether genital muscles are tense or relaxed and 

whether sex involves partner assistance with direction and guidance of the penis. The 

relative fixation of the area posterior to the vaginal entrance because of proximity to the 

perineal body with its multiple muscular attachments may contribute to the potential for 

injury here during sexual intercourse because of the focusing of stresses and consequent 

tearing [277]. Sites posterior to the vaginal orifice such as the posterior fourchette and fossa 

navicularis are said to be more frequently injured if sex occurs without female cooperation 

and pelvic tilting to align the penetrating penis in parallel with the vaginal walls [142]. In 

this situation, the penis makes contact with genital sites posterior to the vaginal opening 

 118



instead of entering the vaginal canal. This has been used to imply that injury at these sites is 

more likely to have been caused in a non-consensual setting but does not explain the 

frequency of injury at these sites seen after consensual sex. 

2.3.2.2 Factors influencing whether FGI results from vaginal penetration 
 

As with injury to any part of the body, there are many factors, both protective and 

predisposing, that must be considered when interpreting genital injury resulting from sexual 

activity. Whether or not an injury results from a given penetration scenario will depend 

upon two aspects: firstly the nature of the tissue and secondly, the nature of the force 

applied. Because of possible variations in the act of sexual vaginal penetration and the 

unique nature of the hormonally dependent female genital tract and its tissue, a greater 

range of influencing factors than exist for injury to other parts of the body is involved in 

determining the likelihood of injury occurring. These may be present to a greater or lesser 

extent in any individual and in any combination. The complex inter-relationship of these 

factors means that in any given scenario, predictions of whether injury will occur or not, are 

probably impossible. However, an understanding of the role they play may assist with 

explaining why genital injury may or may not have occurred in a particular set of 

circumstances.    

i. Nature of penetrated genital tissue 

Age and hormonal influences 

As previously outlined, the significant changes that occur to the female genital tract  

and its tissues as a result of hormonal fluctuations over the lifespan will have a direct 

impact on the likelihood of genital injury occurring or not. Prepubertal and postmenopausal 

genital tissue without oestrogenic influence lacks adipose tissue, elasticity and lubrication 

thereby increasing its susceptibility to injury. It takes longer to heal, probably related to its 

less moist environment, and its blood vessels are fragile and more easily damaged. The 
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transition phases between hormonal stages, that is, early puberty and the perimenopausal 

period may have unique characteristics of their own. In some texts, genital injury in 

adolescents and young adults is said to be less frequent because of higher oestrogen levels, 

tissues which are more elastic and resilient and heal more quickly and more adipose tissue 

supporting the epidermal and dermal skin layers [288]; however this appears to be 

contradicted by studies of genital injury in adolescents. 

Although, most studies of genital injury in postmenopausal women involve sexual  

assault, rates and severity of genital injury are consistently higher for this group of women 

[26, 289-297]. This group of women may be more likely to have other medical conditions 

or on medications predisposing them to injury, and may also be less sexually active. 

Possible bias due to selective reporting of more serious assaults by this group or greater 

violence because of different motivation for the offence cannot be excluded without studies 

of genital injury after consensual sex in this age group. 

During the reproductive years, oestrogen levels at different times in the menstrual  

cycle, during pregnancy, the postpartum period, and whilst breastfeeding will alter tissue 

susceptibility to injury,  change the nature of basal vaginal fluid and alter the changes that 

occur during sexual arousal [298]. One study looking specifically at detection of injury 

after non-consensual sexual intercourse in menstruating and non-menstruating women, 

using colposcopic and staining examination methods found less injury in the menstruating 

group but similar types and sites of injury [299]. Whether this related to tissue differences 

during the menstrual cycle, the lubricant effect of menstrual blood or difficulty detecting 

injury because of menstrual blood was not clear.  

Genital injury in different age groups may also differ for a range of non-hormonal  

reasons; adolescents for example, are more likely to be having intercourse for the first time, 

more sexually active but less experienced, more likely to have sex whilst intoxicated or in 
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the case of sexual assault, presenting for examination later than older women which may 

affect both the likelihood of injury occurring and also being detected. Most of the research 

to date suggests that adolescents are more likely than older women to sustain genital injury 

as a result of sexual intercourse, whether consensual or non-consensual [161, 300, 301] but 

the reasons for this are likely to be multifactorial. Without accurate recording of pubertal 

stage, it cannot be determined whether this relates to hormonal influences on tissue or not. 

One study which sought to look specifically at the effect of age on genital injury  

rates in sexual assault victims compared three age groups of women; 14-39 years, 40-49 

years and ≥50 years and did not find that injury increased with age [295]. The mean age of 

women in the oldest age group was 68 years. Genital injury rates were found to be almost 

the same in the youngest (52.5%) and oldest age groups (51%), but less in the 40-49 year 

olds (32.5%). These researchers attempted to use age groups as ‘proxies’ for hormonal 

status and erroneously sought to make conclusions about injury rates in perimenopausal 

and postmenopausal women, without any evidence of the hormonal stage of each woman. 

Despite this, their results reflect the complex interplay of influencing factors that exists in 

relation to causation of genital injury. 

Racial differences in skin type and/or anatomy 

Gender and racial differences in tissue histology has been acknowledged with a  

number of studies done to ascertain variations in skin thickness, with reference to epidermal 

thickness rather than whole skin thickness. While skin thickness will vary on different body 

sites, men generally have thicker skin than women. Koreans have been found to have a 

greater proportion of whole skin as epidermis than Caucasians [302].   

Racial differences in genital tissue have been identified in obstetric practice with  

some ethnic groups noted to have a greater rate of perineal laceration during vaginal 

delivery, even when controlling for episiotomy rate and other differences that may 
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influence injury rate. One U.S. study found that black women were twice as likely to 

deliver with intact perineums than white women [303]. Lower rates of obstetric laceration 

have also been reported in Hispanic and Native American women [304]. Another larger 

U.S. study of nulliparous women from eight ethnic groups who delivered vaginally with a 

vertex presentation, found that Filipino and Chinese women were at greater risk of perineal 

laceration involving the anal sphincter (third degree) or rectum (fourth degree). In the same 

study, Filipino, South-east Asian, Indian and Pacific Islander women were at slightly 

increased risk of vaginal laceration, but there was no difference in cervical laceration rates. 

This study’s finding that there was little difference in vaginal and cervical injury, but more 

perineal injuries in races with a shorter perineal body, lead researchers to conclude that 

tissue strength may be less important in determining obstetric injury rate than perineal 

anatomical variation [305]. 

While some sexual assault studies report no relationship between genital injury and  

race [306], other more recent studies [307-310] appear to indicate that those with 

pigmented skin have less detectable injury than those without. Similar types and sites of 

injury were seen in both skin pigment groups, suggesting anatomical variation is less of an 

influence with external genital injury. In one study, erythema appeared to be more common 

in whites [308] and in another, injuries to the thighs, labia majora and fossa navicularis 

were less often documented in those with pigmented skin [309]. Although most of these 

studies were done in centres which used colposcopic and staining techniques during genital 

examination, researchers concluded that the disparity is more likely to relate to the 

difficulty of seeing injuries in pigmented skin rather than inherent racial differences in skin. 

This would seem to be a reasonable assumption with injuries such as bruises, although 

more difficult to appreciate with those involving skin disruption.   
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Previous sexual experience 

Because of the effect of oestrogen on genital tissues after the onset of puberty  

increasing its elasticity and lubrication, if fully oestrogenised, genital injury may not occur 

at first intercourse. In a study of 100 women interviewed about their first sexual experience 

at an average age of 17.1 years, 44% experienced no noticeable bleeding and 32% no 

associated pain [311]. Whilst first episode of sexual intercourse may not represent first 

episode of vaginal penetration, 70% of those who said they did not experience bleeding at 

first coitus had had no previous history of penetration with a finger, tampon or vaginal 

examination.  

 Another study noted that speculum examinations in post-pubertal adolescents and  

adult women was rated as ‘easy’ in 81% of those who were previously sexually active,  

56% of those who were not sexually active but used tampons, and only 26% of the non-

sexually active who did not use tampons [239]. This suggests a degree of influence of 

previous vaginal penetration upon resistance experienced with penetration and possible 

injury; however, whether this relates to the nature of the tissue or other issues such as 

psychological impact cannot be concluded. 

Most studies comparing sex-related genital injury in previously sexually active  

women with those who have not had sex before, have been done in sexual assault victims. 

These suggest a greater incidence of injury in the latter group [41, 312-317]. Whether 

injury is more likely if older at time of first intercourse is difficult to determine from these 

studies, but interestingly when injury and prior history of intercourse is examined in a 

subgroup of adolescents after non-consensual sex, the difference in genital injury rates 

between the previously sexually active and not previously sexually active groups is less 

significant [41]. Type and sites of injury appear to be similar, except for hymenal injuries 

which were more frequent and more likely to be full thickness in those without prior sexual 
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experience. Another study showed more injuries in those having intercourse non-

consensually for the first time, but found similar rates of injury in younger sexually 

experienced women suggesting that age may be a more important determinant than 

previous penetration [316].   

Parity 

Previous pregnancies may affect genital tissue as a result of the hormonal changes 

that occur during pregnancy to prepare the genital tract for the vaginal birth process, or as a 

result of trauma associated with vaginal delivery. During pregnancy, the female genital 

tract undergoes significant changes that may exert an effect on its propensity for injury 

during the pregnancy and potentially thereafter. Women with a previous history of vaginal 

deliveries might be expected to have lower rates of sex-related genital injury. Genital tissue 

that has been stretched and distorted during the vaginal birth process might be expected to 

be less prone to stretching and distortion during sexual intercourse.  This hypothesis would 

be supported if it was identified that serious upper vaginal lacerations resulting from sexual 

penetration were more common in nulliparous women and less common with increasing 

parity, demonstrating that parity conferred a degree of protection from sex-related upper 

vaginal lacerations. The available literature in this area is, however, conflicting.  

The tissue distortion, injury and resulting scarring that occurs during a vaginal birth 

primarily affects the lower vagina, vaginal entrance and perineum. Obstetric genital injuries 

may therefore play a role in reducing elasticity of the genital tissue of the vestibule, vaginal 

entrance, lower vaginas and perineum and by doing so, increase the likelihood of genital 

injury. Research in the area of postpartum sexual dysfunction and perineal trauma 

concludes that women who have an intact perineum after childbirth resume sexual 

intercourse significantly earlier than those sustaining perineal trauma as a result of 

spontaneous laceration or episiotomy [318, 319]. Those with an intact perineum have been 
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found to have better genital sensation and to be more likely to reach orgasm than those who 

sustained obstetric perineal injury [320]. Pain during intercourse has been identified as 

more prevalent in those who had both episiotomy and perineal lacerations extending into 

perineal muscles (so-called ‘second degree tears’) [318]. These results suggest that the 

sexual response of genital tissue is altered to some degree as a result of previous obstetric 

trauma.  

 Results of genital injury studies in sexual assault victims are conflicting with respect to 

the influence of parity. Two studies observed no influence of nulliparity upon genital injury 

rate [315, 317]. Another study which went further by recording the number of live births 

rather than ‘nulliparity or not’, found that genital injury was statistically less likely in 

women who had had delivered at least twice previously [312]. This study did not however 

separate those who delivered vaginally from those who underwent Caesarean section. A 

more recent study comparing genital injury rates in women after consensual and non-

consensual sex found no significant relationship between previous vaginal deliveries and 

genital injury in either group [113]. However, none of these studies identified whether 

vaginal births were associated with injury or episiotomy. 

Genital conditions 

Any infective, inflammatory or allergic process in skin will increase its  

susceptibility to injury by making it more friable and fragile. Infective and inflammatory 

conditions such as candida, trichomonas, herpes, vestibulitis and vestibular gland 

infections, dermatitis, lichen sclerosus, atrophic vaginitis and psoriasis can alter the nature 

of the genital skin and mucosa and their protection mechanisms from genital injury during 

sexual intercourse. Loss of rugae and reduced ability to lubricate will predispose to 

traumatic injury. Allergic reactions to condoms, spermicides or lubricant gel may also 

predispose to injury. Some of these conditions may also have a similar appearance to 
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genital injuries, and may require further investigation to diagnose and distinguish them 

from the effects of trauma. 

Individual anatomical variation or distortion of genital anatomy due to congenital 

abnormalities may also increase the likelihood of injury as a result of vaginal penetration.   

Medical conditions 

Any illness at any age can compromise tissue healing processes. Connective tissue  

disorders may affect tissue structure generally and as a consequence, its vulnerability to 

injury. Coagulation disorders will increase the likelihood of bruising and bleeding, which 

may arise spontaneously or due to relatively minor trauma. Systemic inflammatory 

conditions such as Crohn’s disease, the vasculitides such as Behcet’s disease, pemphigoid 

and idiopathic aphthous ulceration may affect the external genitalia and vaginal mucosa and 

predispose to injury during sex. 

Medications 

Medications that affect the vulnerability of tissue generally to injury may influence  

the likelihood of injury to any part of the body including the genitalia; anticoagulant 

medication will increase capacity for bleeding and bruising and systemic corticosteroid 

therapy which may be taken for a range of conditions increases skin and blood vessel 

fragility and susceptibility to damage. Topical steroid preparations used in the genital area 

will have the same effect.  

Hormonal preparations for contraception or replacement whether taken orally, via 

implant, injection, intravaginally or applied directly to the vagina as a cream or ointment 

are likely to affect genital tissue in some way, although the direct effect of exogenous 

hormones upon susceptibility to genital injury is not fully understood. Logically, hormone 

replacement therapy (HRT) whether oral, transdermal or topical should reduce the 

incidence of genital injury in women with lower oestrogen states who are more prone to 
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injury, by ‘re-oestrogenising’. HRT is usually prescribed to alleviate dry, painful 

intercourse.  

The effect of hormonal contraception on sex-related genital injury rates is still 

unclear; one sexual assault study suggested injury was more likely to occur in those who 

were not taking any hormonal contraception, although the relationship was not found to be 

statistically significant [315]. Hormonal contraception containing high levels of 

progesterone can reduce vaginal lubrication because of its ability to hinder the maturation 

of vaginal epithelial cells, and also makes the cervical mucus thicker and more viscous 

which may predispose to injury. Oral contraception has also been associated with cervical 

ectopy, and areas of cervical ectopy are more likely to be injured if contact with the cervix 

occurs during sexual intercourse [151]. 

Previous genital tract surgery 

For the same reasons that injury and scarring of genital tissue after obstetric trauma 

or episiotomy, any previous surgery to the external genitals, vagina or cervix may increase 

the likelihood of injury. Scar tissue will be less elastic and its response during sexual 

arousal altered increasing risk of injury if stretched during intercourse. Previous genital 

tract surgery such as hysterectomy, and other procedures such as radiotherapy are known 

risk factors for upper vaginal laceration and even rupture resulting from sexual intercourse 

in premenopausal women [277, 321, 322]. 

Smoking 

While smoking has been linked to histological cervical epithelial changes and  

constituents of smoke concentrate found in cervical epithelium, a more recent study of 

variations in vaginal epithelium in healthy consensually sexually active women examined 

by colposcopy, identified a significant difference in the number of epithelial abnormalities 

detected in smokers and non-smokers. Abnormal findings in smokers included erythema of 
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the vaginal entrance and lower third of the vagina, abrasions of the lower third of vagina, 

petechiae in the vaginal fornices and vaginal canal, and microulceration in the anterior 

fornix [150]. Changes such as these, most of which could not be seen with the naked eye, 

suggest the possibility of other environmental influences on this part of the body. 

ii. Penetration scenario 

 Because of significant variation in sexual behaviour, many factors may influence 

the likelihood of genital injury arising from sexual intercourse. Sexual penetration of the 

vagina may involve different penetrating articles, different ‘accessories’ to penetration such 

as contraceptive methods and lubrication, and different female/male positions in any 

combination. 

Penetrating article  

Sexual intercourse may not be limited to vaginal penetration with a penis. 

Penetration with a finger or fingers, and objects of all kinds may be used in sexual 

stimulation and often in conjunction or as a precursor to penile vaginal penetration. 

However since sexual episodes frequently involve penetration with more than one type of 

article, conclusions about which injuries might be associated with which penetrating 

articles are difficult to reach.  

Penile penetration may cause abrasions due to frictional forces, and lacerations and 

bruising due to stretching of the tissue around the orifice or direct impact with an area of 

tissue. Penetration with a finger may cause bruising or lacerations due to direct impact or 

abrasions if tangentially applied with movement. If more than one finger is used, ‘split-

type’ lacerations due to stretching of tissue around the orifice may result. Fingernails are 

not usually sharp enough to cause incised wounds and are generally more likely to result in 

abrasions or petechial bruises which may be curvilinear or linear in shape. Penetration with 
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an inanimate object may result in any type of injury depending on its nature and whether it 

has smooth, rough or sharp components to it.  

Penetration involving an object might reasonably be expected to result in injury 

more frequently, given the range of potential articles that could be used that may be hard 

and structurally inflexible. Finger penetration has been argued by some as intuitively less 

likely to result in injury because of the smaller diameter of a finger [312]; however, this 

does not appear to be supported by studies to date in sexual assault victims [312, 323] 

which seem to indicate an increased likelihood of injury with penetration involving fingers. 

Other aspects such as the number of fingers used to penetrate, length of fingernails and the 

placement of the finger or fingers within the vestibule and vaginal entrance will determine 

whether an injury results or not. The smaller diameter of a finger as compared with a penis 

may mean it is less likely to be guided firmly between the labia toward the vaginal opening 

and is therefore, actually more likely to ‘hit’ other genital structures resulting in injury.  

While type and site of injury may vary according to type of penetrating article, it is 

difficult to determine whether injury is more likely to be associated with any particular 

penetrating article from the research to date, because few studies have been able to isolate 

particular types of penetrating articles and achieve large enough samples to interpret 

reliably. It is only relatively recently that sexual assault researchers have acknowledged the 

importance of distinguishing between different penetrating articles and attempted to look at 

them separately. In such a study, it is important to address the likelihood of the use of more 

than one penetrating article in a sexual episode by asking about this specifically. Finger 

penetration may be more commonly associated with penile penetration in both consensual 

and non-consensual settings, than has been recognised to date. Without specific query, 

involvement of fingers or objects to penetrate the vagina prior to penile penetration may not 

be disclosed and incorrect conclusions may be reached as a consequence.  

 129



A recent study comparing genital injury identified macroscopically due to 

consensual and non-consensual vaginal penetration restricted their sample to penile 

penetration only, and found genital injury rates of 22.8% in the non-consensual group and 

5.9% in the consensual group [113]. Only one study restricted to finger only vaginal 

penetration could be located and this involved colposcopic examination of sexual assault 

victims; 43/53 or 81% were found to have an injury. However, this study included finger 

penetration of the anus and non-specific findings such as erythema and swelling.  

An unusual case described in the literature [280] involved a black pregnant woman 

who was  consensually vaginally penetrated repeatedly by her male partner; with two 

fingers, resulting in the trapping of air in the vagina, uterus and placental vessels and death 

due to an air embolus, proven at autopsy. Her male partner sat next to her with his right arm 

resting on her abdomen and penetrated her from her front in a ‘cupping’ motion over a 

period of 5 to 10 minutes. 

A small Australian sexual assault study attempted to look at macroscopically 

detected genital injury due to foreign body penetration [324] in sexual assault victims, but 

unsurprisingly was able to identify only four cases from their total sample of 20, where 

there was no other penetrating article involved in the assault. The results of this study 

suggest that genital injury is more frequent when it involves penetration with an object; 

however, the study sample comprised women penetrated anally as well as vaginally, and 

included non-specific findings such as redness and swelling in descriptive analysis. Studies 

of injuries associated with different types of penetrating articles are difficult to interpret 

with confidence because sexual episodes rarely involve a single type of penetrating article; 

without specific questioning in relation to this, unreliable conclusions may be made about 

injury causation.  
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Degree of penetration 

Determination of depth of vaginal penetration beyond the lower vagina may be  

difficult for some women, because of the relative paucity of sensory nerve endings in the 

upper two thirds of the vagina. In addition, it may be difficult to communicate accurately 

without familiarity with anatomical terminology. Penetration that is not perceived as ‘full’ 

may be referred to by a woman as ‘attempted’ and probably describes penetration of the 

vestibule only; that is, penetration that does not extend beyond the hymenal tissue and 

lower vagina. From a medicolegal perspective, this would however constitute ‘sexual 

penetration’ and is therefore important to clarify. 

‘Attempted’ penetration limited to the vestibule may involve stretching of the 

external genital parts that surround the vaginal entrance and form the wider part of the tube 

or ‘inverted funnel’ shape of the female genital tract; that is, labia minora, fossa navicularis 

and posterior fourchette. If not occurring in the direction of the vaginal opening, 

penetration of the vestibule may involve direct impact with the surrounding tissues and also 

other structures within the vestibule such as the urethral opening and clitoral glans. 

Force of penetration 

The degree of force used during penetration will influence the likelihood or not of  

genital injury, but is difficult to quantify. Penile penetrative intercourse is usually forceful 

by nature further complicating an assessment of any associated force. Most genital injury 

studies quite reasonably do not attempt to address this aspect although one sexual assault 

study categorised ‘level of force’ as ‘minimal’, ‘moderate’ and ‘excessive/brutal’, and did 

not find a significant relationship with the presence of genital injury [306]. It is not entirely 

clear whether the authors were referring to ‘penetrative’ force used or force used in other 

aspects of the assault including to non-genital areas. Use of the term ‘brutal’ reflects the 

difficulties associated with attempting to address this issue objectively.  
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Another more recent study [39] endeavoured to quantify the degree of pain and 

roughness experienced during an episode of consensual sexual intercourse by means of a 

visual analogue scale, upon which participants were asked to rate their experience from 

zero to ten. Preliminary analysis appeared to show a correlation between rate of injury and 

the reporting of roughness at time of intercourse, but the small sample size limited the value 

of these results. 

 It is possible that perception of force used during penile penetration of the vagina by 

someone who is being penetrated non-consensually may differ from that of someone being 

penetrated consensually, and without consideration of data from both scenarios, is 

essentially meaningless. Force associated with finger or object penetration may be less 

problematic in this respect; however as with causation of any injury, the quantification of 

‘degree of force’ remains largely subjective. 

Duration of penetration 

Sexual dysfunction in a male partner may necessitate prolonged repeated  

penetration which is likely to increase the likelihood of female genital abrasions resulting 

from frictional forces. In a study of 170 convicted sex offenders, some degree of sexual 

dysfunction was identified in a third, the most typical being impotence, retarded and 

premature ejaculation [325]. In the author’s clinical experience, the use of medications to 

treat erectile dysfunction such as sildenafil (Viagra) can be associated with prolonged 

duration of consensual sexual intercourse and traumatic genital injury, usually in older 

females. Sexual assaults that involve more than one offender vaginally penetrating the 

victim, or more than one type of penetrating article have an increased risk of genital injury 

because of prolonged penetrative contact.  

 Some genital injury studies have attempted to collect information from participants 

about duration of penetration; Anderson [39] sought an estimate of the number of minutes 

 132



between penetration and ejaculation from women penetrated consensually but found no 

relationship to genital injury rate. The accuracy of such a perception in a consensual setting 

is likely to be difficult enough to rely upon, to say nothing of the same estimate in a 

nonconsensual setting.  

Lubrication 

Lubrication plays a significant role in relation to genital injury. The presence or 

absence of fluid in the vestibule or vagina whether arising from the genital tissues 

themselves as a result of stimulation and arousal, or when used as an ‘accessory’ to 

penetration in the form of saliva, lubricant or a component of lubricated condoms, will 

affect the likelihood of injury by promoting smooth contact between surfaces as they move 

against each other. Without lubrication, frictional forces are more significant, increasing the 

likelihood of abrasions. Tissues may adhere to each other rather than glide over each other. 

Adherence of tissues may result in the labia minora being carried toward the vaginal canal 

and trapped during penetration resulting in bruising to the labial edges and longitudinally 

orientated inter-labial lacerations due to stretching of inter-labial skin.  

 As outlined earlier, the amount of lubrication will decrease and the time it takes to  

occur will increase with age as the body produces less oestrogen. The degree of lubrication 

will also vary according to phases of the menstrual cycle, with higher oestrogen levels 

stimulating proliferation and maturation of vaginal epithelium and glycogen content in the 

cells, increasing basal vaginal fluid and changing its consistency around ovulation. Vaginal 

lubrication changes occur during pregnancy and breastfeeding, while hormonal 

contraception that is high in progesterone may reduce lubrication. 

While lubrication forms an important part of the normal sexual response during 

sexual arousal, it can also occur as a localised genital reflex response in response to 
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tactile stimulation and pressure in the vestibule and lower vagina. Thus, lubrication can 

occur as a purely physiological phenomenon without any psychological component.   

It is also thought that increased sympathetic nervous system activity as occurs  

during the ‘fight or flight’ response to a threatening situation may result in increased blood 

flow to the genital area and greater lubrication [265]. 

Condom use 

The use of a condom during penile vaginal penetration might be expected to affect  

likelihood of injury in a variety of ways, dependent upon the type of condom used. Most 

condoms are designed to assist with penetration as well as act as a contraceptive barrier and 

usually contain lubricating components such as silicone; these might reasonably be 

assumed to reduce the likelihood of injury during intercourse. Some may be impregnated 

with spermicidal preparations. In some developing countries such as Cambodia and 

Thailand, modified condoms which include ‘pearls’, hard rubber studs or even bristles are 

responsible for increased the likelihood of genital injury during sexual intercourse; their use 

raises significant public health concerns because of consequent increases in transmission of 

HIV and sexually transmitted infection [326]. 

 There is little research to draw upon in relation to how condom use affects sex-

related genital injury rates; sexual assault studies indicate that condom useage is infrequent 

in non-consensual settings. However two consensual sex studies in particular, shed some 

light in this regard. Research in relation to the effects of consensual vaginal intercourse on 

vulval, vaginal and cervical epithelium in 20 women who used a non-spermicidal silicone-

lubricated condom and 22 women who did not, involved macroscopic and colposcopic 

examination before an index episode of consensual vaginal intercourse, and then again at 8-

12 hours, 3-4 days and 6-8 days afterwards. Ages ranged from 18 to 40 yrs and all were 

menstruating regularly. Around 20% in each group had vulvar erythema prior to 
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intercourse; these women had not had vaginal intercourse for at least two days. There was 

an increase in vulvar erythema in both groups at 8-12 hours post intercourse; 27% of the no 

condom group and 35% of the condom users had this finding.  However the increase was 

only statistically significant in the condom group. Macroscopic and colposcopic appearance 

of the vaginal and cervical epithelium did not change after intercourse in either group 

[151]. These results emphasise the inherent problems of identifying genital ‘redness’ or 

erythema as an ‘injury’ finding.   

 Another study [150] examined the changes in vaginal and cervical appearance that 

were detected macroscopically and colposcopically in 107 healthy sexually active women 

aged from 18 to 35 years, each of whom was examined 2 or 3 times over a 4-6 month 

period. A total of 314 examinations took place and on 103 occasions, the woman had had 

consensual vaginal penetrative intercourse within the previous 24 hours. Atypical epithelial 

appearances were defined using World Health Organisation criteria: oedema, erythema, 

petechiae (<0.5cm in size), ecchymosis (>0.5cm in size), abrasion, laceration, subepithelial 

haemorrhage, microulceration, and ‘aceto-white’ change with application of acetic acid. 

There was no significant difference in the incidence, nature or location of atypical 

appearances seen in those who used condoms and those who didn’t. 

 The results of these two consensual sexual intercourse studies suggest that condom 

use has little or no effect upon genital injury rates. 

Position during sexual intercourse 

Positioning of the male and female in relation to each other during penetration and 

the angle at which penetration occurs in relation to the vaginal opening will determine 

which parts of the genitalia make contact during penetration. Positioning therefore has the 

potential to influence whether injury occurs as a result of direct or tangential impact, 

frictional forces, stretching or compression of tissues around the orifice or tearing of fixed 
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tissue due to distortion. Certain positions such as the female lying on her back with hips 

flexed or rear entry penetration, are associated with a greater risk of upper vaginal 

laceration and also more likely to involve contact between penis and cervix [254]. 

Much discussion has centred around the concept of ‘pelvic tilt’ on the part of the 

female during penile penetration and how the absence of a tilting of the pelvis to ensure the 

penis enters the vaginal canal in parallel to the vaginal walls rather than at an angle, may 

predispose to injury. It would seem intuitive that alignment of penetration towards the 

vaginal vault would reduce discomfort and pelvic muscle tension and thereby reduce the 

likelihood of injury. Without it, the penetrating penis instead of entering the vaginal canal, 

abuts the area just behind the vaginal opening, or the fossa navicularis and posterior 

fourchette and results in the so called ‘mounting injury’, as outlined in an earlier section. 

What remains contentious is whether a lack of pelvic tilt equates to a lack of consent to 

penetration or not.  

Studies in sexual assault victims however, showed no significant association 

between position at the time of penetration and genital injury; in particular, whether the 

male and female were facing each other during penetration, standing or lying, or whether 

penetration occurred from behind did not alter the likelihood of any injury [113, 306]. 

Clumsiness related to inexperience as might occur during the first episode of sexual 

intercourse or disregard for wellbeing or violence associated with sexual assault might 

reasonably be assumed to result in genital injury more frequently as a result of 

‘malpositioning’ in comparison with vaginal penetration in a relaxed environment with 

mutual cooperation and partner assistance.   

Intoxication 

The frequent association of alcohol or drugs with sexual intercourse particularly, but 

not exclusively in non-consensual settings, has generated considerable comment in 
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relation to its potential effect on the likelihood of both bodily and genital injury in sexual 

assault. The nature of the intoxicating substance will also affect sexual behaviour 

differently. Whether alcohol or a drug is consumed willingly or unwillingly as in a ‘drink-

spiking’ scenario must also be considered. Not surprisingly, most of the work in this area 

has been done in relation to intoxication during sexual assault which fails to acknowledge 

the role alcohol may play in consensual sex.  

Intoxication in either party has the potential to affect the outcome of any sexual 

contact.  One study investigating this in sexual assault victims but relying solely upon 

victim reports of bodily and genital injury [327], found that offender intoxication was 

related to sexual dysfunction and increased aggression which increased the likelihood of 

victim injury; victim intoxication increased the likelihood that penetration occurred, 

especially if previous consensual sex had occurred between the two parties but the 

likelihood of injury was not increased.  

Influences upon likelihood of genital injury when a sexual assault victim is 

intoxicated are therefore multifactorial and consequently, research results are conflicting. 

Most studies rely on the victim’s reported level of intoxication rather than quantity 

ingested; even when a more accurate ingestion history is sought, recall is usually limited. 

Alcohol and drugs will affect individuals differently at different concentrations so this is 

probably of little use anyway. Degree of victim intoxication is however important to 

consider as lower levels may result in disinhibition increasing likelihood of participation in 

unfamiliar or clumsy sexual activity which might increase genital injury rates while higher 

levels result in total incapacitation which might reduce the likelihood of injury because of 

lack of resistance. It is really only with the benefit of independent witness accounts or 

video-recording of a victim’s behaviour that assessment of degree of intoxication can be 

made. 
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Other factors with their own effect upon genital injury may be involved. Intoxicated 

sexual assault victims are often younger [26, 41] and may be having sex for the first time. 

Victims who are intoxicated at the time of the incident have been found to present for 

examination later [328, 329] and several studies have identified that genital injury is less 

likely to be detected with increasing length of penetration to examination time [3, 22, 306, 

316, 330]. 

 Most sexual assault studies which include intoxication as a variable for analysis 

appear to find no relationship between intoxication and rate of genital injury [301, 306, 

310, 316, 330, 331]. Two studies have identified an increase in genital injury rate 

associated with alcohol intoxication; one in adolescents only [332] and the other a large 

multicentre review of sexual assault victims aged between 12 and 92 years [312]. It is 

worth noting that 50% of those included in the latter study were aged 21 years or less. 

Interestingly, the results of two studies that attempted to make a distinction between degree 

of intoxication indicated the opposite; one found that women who had consumed enough 

alcohol to provoke an episode of amnesia appeared to sustain less injury [317] while the 

other found that ‘incapacitated’ victims had significantly fewer genito-anal injuries than 

those who were not affected to such a degree [329]. 

 One case study described in the literature [333] involved a 16 yr old female who 

became intoxicated in the company of a male who then took her to his residence and filmed 

himself having sexual intercourse with her in an incapacitated state. She sustained no 

genital injury and the video footage was instructive in this regard; his ability to manoeuvre 

her body to a considerable extent in order to sexually penetrate her in a number of positions 

without rousing her demonstrated a complete lack of resistance on her part, and explained 

the absence of any genital injury.  
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 While difficult to disentangle from other influencing factors in relation to genital 

injury, the differing outcomes related to degree of victim intoxication necessitates the 

recognition of two distinct non-consensual sexual intercourse scenarios; ‘forced’ sexual 

intercourse that involves some degree of resistance and a greater likelihood of injury, and 

sexual intercourse with an incapacitated victim who offers no resistance and is unlikely to 

sustain injury.  

Consent 

The much debated issue of consent to vaginal penetration and likelihood of genital  

injury has prompted a considerable amount of work purporting to investigate this issue. 

However, since studies have generally been limited to sexual assault victims, or genital 

injury in a nonconsensual setting, most of this work only addresses ‘half’ the question. The 

few more recent studies that have managed to collect genital injury data in both consensual 

and non-consensual groups are difficult to interpret and produce conflicting results because 

of methodological variation which will be addressed in the next section. Some demonstrate 

a significant difference in genital injury prevalence between consent groups [113] and 

others do not [40]. 

Because the issue of consent is frequently the central question to address in a sexual 

assault trial, more recently researchers have begun to exert considerable effort in exploring 

patterns of genital injury and possible predictors of consent [40]. Whether these efforts will 

bear fruit remains to be seen; the inter-relationships of a vast array of influencing factors in 

any given episode of vaginal penetration may be too complex to allow it. However, until 

the right research is carried out, the issue cannot be finalised and will continue to dominate 

discourse and debate, not only within the professions responsible for forensic examinations 

of sexual assault victims, but also within the courts. 
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2.3.3       Sex-related female genital injury: a review of the literature 

A comprehensive review of the literature was performed to provide the background 

for this thesis using a number of search strategies to identify references indexed in PubMed 

using the following search criteria:  

("Genitalia"[205] OR genital* OR vagina* OR vulvar) AND ("Wounds and Injuries"[205] 
OR injury OR trauma) AND ("Coitus"[205] OR "Sex Offenses"[205] OR rape OR abuse 
OR intercourse) AND ("last 10 years"[334])  

 
The key concepts used to detect publications in relation to genital injuries arising 

from nonconsensual SI were ‘female genital area’, ‘injury’ and ‘sexual offences/activity’. A 

search alert was set up using the National Centre for Biotechnology Information (NCBI) 

system at the U.S. National Library of Medicine (NLM) to identify new references meeting 

the criteria as they were indexed in PubMed. In addition, a search strategy to detect 

publications in relation to any genital injury in an effort to identify injury resulting from 

consensual SI was set up using Science Direct. This search used the concepts ‘genital’ and 

‘injury’ to identify new references as they were indexed in PubMed, where both words 

appeared in the Title, Abstract or Keyword fields as a phrase or in a sentence. In addition, 

weekly updates from SafetyLit, a bibliographic database and online update of scholarly 

research relevant to injury prevention and safety promotion were scanned for relevant 

material [335]. 

It was clear from the results of this literature search that current knowledge about 

genital injury resulting from sexual intercourse is derived from a range of different sources 

with varying focus dependent upon who conducted the research and its intended purpose.  

A significant number of papers from as far back as the 1940s can be found in 

relation to hospital gynaecological admissions for surgical treatment of serious vaginal 

injury due to both consensual and non-consensual sexual intercourse (SI), many originating 

in developing countries and usually focusing on diagnostic and therapeutic aspects of 
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female genital tract injury [115-120, 163-166, 177-180, 183, 185, 258, 278-282, 287, 319, 

336-356].   

Non-forensic clinicians performing forensic examinations from the disciplines of 

gynaecology, paediatrics and emergency medicine have made a substantial contribution to 

current knowledge about genital injury in sexual assault victims, some of these papers from 

as early as the 1970s [3, 84, 159, 277, 306, 310, 313, 357-368]. Many of these studies were 

audits of the demographics and characteristics of patients presenting to hospitals after 

sexual assault and were essential to improve our understanding of the nature of sexual 

assault and its impact on health. With acknowledgement of the forensic responsibilities of 

clinicians examining sexually assaulted patients and the potential for examination findings 

to be used as evidence, came the inclusion of prevalence data about genital injury as well as 

information about detection of sperm and other trace evidence.   

Medical literature in the fields of sexual health and reproductive medicine has 

provided some insight into genital injury which occurs as a result of consensual sexual 

intercourse. These studies are usually focused on genital injury and its relationship to 

susceptibility to sexually transmitted infection [150, 195] or injury associated with various 

contraceptive measures [151, 238, 326, 369]. Because of their non-forensic perspective, the 

interpretive value of these studies is limited, but the paucity of data in relation to genital 

injury resulting from consensual SI means they provide a valuable contribution. 

Finally and not surprisingly, the forensic medical and nursing literature has 

provided the most significant contribution to genital injury data to date. However, even this 

research has been of limited value because of its exclusive focus, until relatively recently,  

on genital injury in the context of sexual assault [22, 33, 36-38, 40, 41, 85, 86, 121, 161, 

295, 299, 301, 308, 312, 316, 317, 332, 370-383], the significance of which cannot be 

determined without comparative data about consensually caused genital injury. The scope 
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of these non-consensual SI genital injury studies varies considerably; they may focus on 

genital injury prevalence and typology, analysis of factors associated with genital injury 

such as age or parity, attempts to examine links between genital injury and legal outcome, 

comparison of genital examination methods and research about genital injury in special 

groups of individuals such as postmenopausal, adolescent or not previously sexually active 

sexual assault victims, or any combination of these. A considerable body of work has been 

done in this area, which has unfortunately been of little medicolegal benefit in the absence 

of matching data in consensually sexually active women. Nevertheless, sexual assault 

studies provide useful information about factors that must be taken into consideration when 

embarking upon research to compare genital injury in consensual and non-consensual 

settings.  

Interpretation of information derived from such a range of research sources with 

differing objectives is not straightforward. In addition, jurisdictional differences in legal 

requirements, terminology and accepted standards for forensic examination and 

documentation may cause confusion when reviewing the literature, if assumptions are made 

based on the reader’s experience. For example, a ‘genital examination’ may include 

‘internal examination with a speculum’ in one service but only ‘external genital 

examination’ in another; as a result, the lack of reference to vaginal or cervical injuries that 

can only be detected if an internal examination is done, may reflect the fact that these parts 

of the genitalia were not examined, rather than an absence of injury at these sites.  

Whilst the difficulty of conducting research in this area and the relative paucity of 

information that exists to date encourages consideration of all available data, it is 

imperative that such factors influencing research outcomes are taken into consideration 

when interpreting results to avoid reaching incorrect conclusions. 
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2.3.3.1 Overview of research into sex-related female genital injury 

The papers identified for this literature review can be broadly considered as belonging 

to one of two groups; descriptive studies about serious genital injury requiring hospital 

admission and all other studies. 

i. Studies of female genital injury requiring hospital admission (total = 26) 

Twenty six studies describing case series data of hospital admissions for serious  

genital injury arising from sexual intercourse and other causes, predominantly vaginal 

lacerations requiring surgical intervention, were reviewed and have been summarised in 

Literature Review Table 1 (Appendix A). These studies, hereafter referred to as ‘hospital 

admission studies’ are essentially clinical audits which focus primarily on diagnosis and 

treatment options. In addition, nineteen single case study papers describing hospital 

admissions with serious genital injury were located. Because of their non-forensic focus, 

they contain little useful information to distinguish between those injuries caused in a 

consensual setting from those arising as a result of sexual assault. However, their inclusion 

is important because serious genital injury can result from consensual and non-consensual 

SI, though relatively infrequently. Because of their inherently different nature, these 

publications will be discussed separately.    

ii. All other genital injury studies (total = 84) 

In 2001, the author published an article after reviewing the literature in relation to  

genital injury with the purpose of establishing its significance as medical evidence in the 

prosecution of sexual offences [1]. At that time, only five studies that included any data in 

relation to genital injury resulting from consensual SI could be located in the forensic 

literature; three comparing genital injury after consensual and non-consensual SI using 

macroscopic examination with staining and only recording ‘lacerations’ [360, 384, 385], 

one comparing genital injury in consensual and non-consensual SI using colposcopic 
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examination and staining, but which recruited sexual assault victims who had withdrawn 

their allegations to the consensual SI group [3] and one looking exclusively at genital injury 

after consensual SI using colposcopy and staining [160]. None of these studies were ideal 

for a number of reasons; however there was little else from which to draw information 

about genital injury due to consensual SI, and as a result these studies were cited 

frequently. It was apparent at the time that, for jurisdictions such as Australia where adult 

sexual assault examinations are performed without the use of colposcopy or staining, the 

collection of data in relation to macroscopically detected genital injury data after 

consensual SI was imperative. In her 2001 paper [1], this author suggested that 

examinations after consensual SI should be carried out by experienced forensic 

practitioners to ensure they were conducted with similar levels of examiner expertise to 

those performed on sexual assault victims, and that ideally, to allow reliable comparison 

between consent groups, studies should be designed specifically to compare genital injury 

in consensual and non-consensual SI groups using the same research methodology. 

 In the 10 year period since publication of the author’s article, an additional 47 

genital injury studies have been published, mostly in the U.S. Only seven of these include 

consensual SI genital injury data [39, 40, 113, 121, 161, 307, 386] and only one utilises 

macroscopic genital examination [113]. This U.K. macroscopic examination study which 

comes close to the research methodology recommended by the author in 2001, compared 

genital findings in women recruited specifically for examination by forensically 

experienced doctors after consensual SI with retrospectively gathered genital injury data 

from sexual assault victims. This is a valuable study in light of the complete lack of 

macroscopically detected genital injury data after consensual SI before it was done. 

However, the retrospective nature of the non-consensual SI genital injury data which was 

based on review of hospital sexual assault records compromises the results to some degree.  
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Two important non-forensic studies of colposcopically detected genital epithelial 

changes in healthy consensually sexually active women that were published around the 

same time as the author’s original article, have since been located and have also been 

included in this review [150, 151]. Another earlier study looking at genital injury in 

consensually sexually active women using the female condom and the diaphragm has also 

been included [238]. 

Thus, a total of 84 genital injury studies have been reviewed, 82 of which provide 

genital injury prevalence data.  Two studies by the same author consider changes in injury 

pattern with time after consensual sexual intercourse [39] and a predictive model for genital 

injury caused by non-consensual SI [40], but do not provide any genital injury prevalence 

data. Table 2.3a below demonstrates that while the number of forensic studies carried out in 

relation to genital injury has more than doubled in the last ten years, most research 

continues to be focused on sexual assault victims. Relatively few studies done since 2001 

have included any consensual SI genital injury data or attempted to compare injury in 

consensual and non-consensual SI groups despite an increasing acknowledgement of its 

importance medicolegally. This goes some way to explain the current predicament facing 

medical experts in sexual assault trials when asked to comment on the significance of 

genital findings.  

Table 2.3a  Number of genital injury studies identified to end of 2001 and  
from 2002 to 2011 

* includes 3 non-forensic consensual SI studies  

Number of FGI studies done  
STUDY FOCUS  to end of 2001 2001-2011 

 
Total 

Genital injury due to consensual SI 4* 3 7 
Genital injury due to non-consensual SI 29 40 69 
Comparison of consensual and non-consensual SI data 4 4 8 
Total 37 47 84 
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 Literature Review Table 2 (Appendix A) provides a matrix for identifying each study 

by ‘consent group investigated’ and ‘method of examination’. It is clear from this table that 

the existence of only one study using macroscopic examination to investigate genital injury 

after consensual SI seriously compromises the ability of those working in jurisdictions like 

Australia, where examination of sexual assault victims is performed macroscopically, to 

comment upon genital injury significance.  

To assist with interpretation and comparison of research results, Literature Review 

Table 3 (Appendix A) groups the 84 studies reviewed by method of examination and lists all 

relevant details of research methodology and results for each study. Information in this 

table has been organised as follows;- 

Table 2.3b Categorisation of all non-hospital admission FGI studies  
(derived from Literature Review Table 3 in Appendix A) 

 

CATEGORISATION OF FGI STUDIES AND RESEARCH METHODOLOGY  
METHODS OF EXAMINATION RESEARCH METHODOLOGY 

Macroscopic examination  
Macroscopic examination with staining 
Colposcopic + macroscopic examination 
Colposcopic examination with staining 
Macroscopic + colposcopic examination with staining 
 

Sample size (consensual + non-consensual SI gps)  
Study design and focus 
Subject age range  
Details of examination method 
Type of penetration 
Penetration to examination time (PET) 
Injury classification used  
Injury sites identified  
Non-consensual SI injury rate 
Consensual SI injury rate  
Other relevant comments 

The next section will address the significant methodological problems associated 

with most genital injury studies done to date, and explain why useful interpretation with 

respect to the relevance or significance of genital injury in sexual assault victims is severely 

limited.  
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2.3.3.2 Problems with research methodology to date 

While there has been a considerable body of work done in this area, the significant  

variation in research methodology between studies, largely due to the variation in protocols 

in different jurisdictions, means that it cannot be viewed cumulatively or cohesively. While 

certain studies will have greater or lesser relevance in different jurisdictions, careful 

consideration of study findings in the context of the setting in which the research was 

conducted is crucial and not always understood by the courts. The following aspects of 

research into genital injury resulting from sexual intercourse must be clearly articulated by 

researchers and taken into account by those who seek to understand its implications and 

apply them in a medicolegal setting.  

i. Study design 

Examiner experience 

The purpose of the examination and the experience of the examiner will determine 

to some extent what is identified or ‘seen’ during a genital examination. Gynaecologists, 

paediatricians, general practitioners, emergency physicians and forensic examiners will 

examine with the perspective of their individual discipline and background, and as a 

consequence may differ in their findings. Examining clinicians without forensic expertise 

may not use correct pathological terminology for injuries they document. Those without 

experience in examining normal female genitalia may be unable to distinguish between 

injury and infective or inflammatory genital conditions. Lichen sclerosus, candida or 

‘thrush’, and infections such as trichomonas and herpes, may appear similar to some injury 

types to the untrained eye; findings such as redness, swelling, fissures and ulcers due to 

infection or inflammation may be mis-identified as injury if the examiner lacks previous 

experience with these conditions.  
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A study evaluating the effect of gender and experience of examiner on examination 

findings reviewed records of 62 sexual assault victims seen by second and third year 

gynaecology residents at a U.S. teaching hospital and found that less experienced 

examiners were more likely to document genital injury [387, 388]. There was no difference 

in injury documentation rate between male and female examiners, but more experienced 

examiners were more likely to document other information in the clinical record, such as 

intoxication or impaired conscious state. Other studies have also found an association 

between lack of examiner experience and greater documentation of genital injury [389-391] 

which may reflect mis-identification of infective or inflammatory conditions as injury. 

Context effect of ‘history’ provided to examiner 

Another source of variation in examination findings may lie in the effect of 

information given to the examining clinician about what had occurred. While a certain 

amount of information is required to direct a forensic examination, the examiner must 

consider this information as well as possible alternative explanations. Most research into 

the so-called ‘context effect’ on forensic examination, has been done in relation to 

paediatric sexual abuse examinations this area where, it could be argued, its effect may be 

more significant. One paediatric study set out to specifically examine the effect of patient 

history on assessment of abnormal genital findings by asking doctors to review the same 

clinical photographs four months apart, with different associated histories [390]. Up to 27% 

of reviewing doctors reversed their impression of abnormal findings when provided with 

different information. Another paediatric study [392] found that photo-documentation of 

normal genital findings paired with a history suggestive of abuse resulted in 25% of normal 

examinations being misinterpreted as abnormal. While paediatric sexual abuse 

examinations involve different skills and expertise to those of adult sexual assault, these 

findings reflect a growing acknowledgement of the problems associated with ‘context 
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effects’ in forensic practice [393]. The question of how to reconcile the crucial role of the 

patient history in medical practice [392] with a ‘purist’ approach to injury interpretation 

which would have all forensic examinations done ‘blindly’ without accompanying 

information, is not straightforward. The skills required to interpret injury causation 

impartially and without bias, can only be acquired with significant forensic medical 

experience in a broad range of settings, and for this reason, experienced forensic clinicians 

may be less subject to this effect. 

Retrospectivity 

 The significant difficulties associated with conducting research that requires 

collection of sensitive information about sexual behaviour and genital examinations has 

resulted in most genital injury research being conducted retrospectively. This has obvious 

limitations because of reliance for case data upon heterogeneous clinical notes and 

diagrams that were not specifically designed to address the relevant research question. Lack 

of consistency between examining clinicians in use of terminology and extent of 

documentation may further compromise results. In some studies, review of clinical 

photographs by others has been used, introducing another possible source of interpretive 

error. Unless standard injury definitions and criteria are used and their use monitored 

carefully, considerable variation can occur. Review of clinical diagrams or photographs by 

non-examining clinicians is no substitute for direct involvement of the examining clinicians 

in data collection. The inaccuracies associated with interpretation of clinical photographs 

are well known in clinical forensic medicine. 

Some studies claim to have ‘prospectively’ collected data when using clinical 

databases to record information from standardised forensic examination protocol charts 

[365]. The protocol-based nature of forensic sexual assault examination kits results in a 

degree of consistency in documentation that allows the creation of large databases of 
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information. These databases are often used appropriately to identify demographic trends 

and audit service provision, but when used to collect data in relation to specific research 

questions that were not identified prior to protocol and database design, must be interpreted 

with caution. Many sexual assault genital injury studies with large sample sizes, 

particularly from the U.S. appear to have used this approach; that is, the use of a single 

database to answer multiple research questions retrospectively [291, 299, 308, 329, 332, 

379, 382, 394, 395]. 

Despite the difficulties involved, some prospective genital injury research has been 

achieved in relation to non-consensual SI [78, 250, 364, 375, 381, 396, 397], consensual SI 

[150, 151, 160, 307, 386, 398] and also studies comparing injury in consensual and non-

consensual settings [360, 384, 385]. Other studies have attempted comparison of data 

collected retrospectively for one group, with data collected prospectively from another [40, 

113, 121]. As with research of any type, carefully constructed prospective design reduces 

confounding variables, yields more reliable data and allows sound conclusions to be drawn. 

Inter-observer and intra-observer reliability 

Variability between examining clinicians is an accepted ‘hazard’ of any clinical 

research, and until the fairly recent advent of structured teaching and supervision in clinical 

forensic medicine, was not an insignificant issue in forensic sexual assault examinations. 

Research in this area must therefore take care to limit examiner variability as much as 

possible or at least attempt to quantify it.  

One study which sought to determine the degree of both inter-observer and intra-

observer variation in paediatric sexual abuse evaluations sent 70 clinical photographs to 

two different services and found that exact agreement occurred in 70%. When each 

reviewer was shown the same photographs six months later, agreement with what they’d 

said previously occurred in only 73% of cases [399]. 
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A number of studies have endeavoured to measure ‘inter-observer reliability’ by 

comparing clinician examination findings with assessment of examination photographs by 

different clinicians [314, 397, 400] and found significant differences even among 

experienced examiners. In one study, the accuracy of reviewers was found to be poor in 

about 40% of cases especially in relation to classification of injury and nominated site of 

injury [397]. Not surprisingly, findings such as swelling, erythema and mild bruising were 

difficult to appreciate in photographs. A study comparing injury documented by an 

examining nurse with evaluation of photographs by a second nurse found that the 

photograph reviewers detected only 50-60% of the injuries seen by the nurse examiners 

because of inability to perceive erythema photographically [401]. In another paper, the 

same author concluded that colposcopic photo-documentation was reliable for depicting 

‘normal tissue’, abrasions and lacerations but little else [400]. Of particular note in this five 

year retrospective chart and photograph review of 214 adolescent sexual assault victims 

comparing examiner notes with what could be discerned from clinical photographs, was the 

difficulty associated with distinguishing superficial genital lacerations from abrasions, 

posterior fourchette from fossa navicularis and injuries to the cervix. Cervical injuries 

documented during clinical examination (20%) were more frequent than those detected 

upon photograph review (7%). The same difficulties have also been encountered by this 

author in her experience of teaching and supervising doctors in sexual assault forensic 

examinations, in particular with discrimination between genital abrasions and superficial 

lacerations. Services that rely upon nurses to perform examinations and doctors to interpret 

their findings have the potential for greater discordance.  

This work highlights the variation in recognition of genital injury depending on 

examiner experience, as well as whether results are based upon actual examination findings 

or review of clinical photographs. Detection of genital injury by photographic review is less 
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than ideal but identification of injury by clinical examination can also be compromised 

without a sound knowledge of normal genital anatomy, experience in examination of 

genital diseases and conditions as well as an understanding of the pathology of injury. 

Studies based upon the findings of examinations performed by examining clinicians who 

do not have the required expertise should be interpreted with caution.  

ii. Participant recruitment 

 Method of research subject recruitment of research subjects can vary considerably 

and will have an effect on results that must be kept in mind when interpreting their 

significance.  

Police-reported sexual assault cases 

Some non-consensual SI injury studies are limited to police-reported sexual assault 

cases and others have been conducted in services where forensic examinations are 

performed at the request of the victim whether or not they have made a report to police. 

How this might actually affect a study outcome is difficult to discern; some authors who 

have based their research on cases within the legal system only, appear to view the 

exclusion of non-police reported cases as problematic and unrepresentative of the true 

population. Another perspective might see this ‘subgroup’ as the crucial population to 

investigate because of the utilisation of study findings in a legal setting. Various studies 

have attempted to investigate motivation to report a sexual assault to police with different 

results; the presence of genital or bodily injury, assault by an acquaintance rather than a 

stranger, use of a weapon and the ready availability of comprehensive medical and forensic 

services for victims have been implicated by some [83, 90, 373, 395, 402] and refuted by 

others [46, 374]. Without an understanding of the differences between those women who 

decide to involve the legal system and those who do not, inclusion of all cases in this type 

of research may be just as problematic. 
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False allegations of sexual assault 

 The issue of ‘veracity’ in studies that involve sexual assault victims is difficult to 

address. False allegations about sexual assault do occur [214, 215, 222, 230, 403-406] but 

their frequency is difficult to ascertain reliably because of variable use of the term ‘false’ 

within the literature. Different studies use the term variably to encompass deliberate 

fabrication for malicious reasons, mistaken belief that an offence occurred whilst 

incapacitated, ‘retracted’ police complaints, investigations not proceeded with, and offences 

not proven at trial [407].  When ‘true’ false allegations can be identified, significant 

variation in the reasons or motivation for the allegation exist; mental illness, attention-

seeking, revenge, or to provide an alibi for some action the individual later regrets such as 

pregnancy or infidelity [403, 408]. The literature in relation to this phenomenon includes 

cases of ‘sincere’ but false rape claims by patients suffering from narcolepsy [228] or 

delusional psychosis, an adolescent who suffered genital injury as a result of consensual sex 

but then self-inflicted injury to her body so as to seek treatment under the guise of a sexual 

assault [214] and a female newspaper reporter who fabricated a story in order to find out 

how a rape victim was treated by a particular rape crisis centre [409]. 

An appropriate means of excluding these cases from research data must be found to 

avoid compromising results and several studies have attempted to develop criteria for use in 

discriminating between false and genuine allegations in spite of obvious difficulties [410-

413]. Many erroneously use ‘withdrawal of police complaint’ as a means of identifying a 

report as ‘false’ when it is widely accepted that there are many reasons that this may occur. 

A researcher in the U.S. Air Force studied 1218 reports of rape and identified 45% as 

‘false’ based on the accuser spontaneously and ‘convincingly’ admitting the complaint was 

a hoax or doing so when asked to take or after actually failing a polygraph test. In this 

study, a failed polygraph test without recanting of the accusation was reclassified as a 
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‘proven’ rape [410]. Whilst the concept of subjecting sexual assault victims to this type of 

scrutiny does not sit easily with most who work in the field, the author of this particular 

paper offers some practical guidelines for detecting elements of a story that are more likely 

to be fictional, while acknowledging the need to assess cases on an individual basis. 

Unfortunately, the serious implications of not acting upon an allegation that has the features 

of a ‘false allegation’ but is actually true, necessitates a response and for this reason, it is 

unlikely that all such cases can ever be excluded from sexual assault case data. 

Some studies have attempted to ‘prove’ the true nature of sexual assault allegations 

before inclusion of subjects in study samples; one study [359] used the presence of bodily 

injury and ‘unaccounted for’ intra-vaginal sperm as an indication of non-consensual vaginal 

penetration. This could be achieved relatively easily in the past, when many sexual assault 

examination protocols included microscopic examination of a wet preparation of intra-

vaginal fluid at the time of examination. However, absence of sperm or semen and bodily 

injury does not ‘disprove’ sexual assault. 

Intoxication and amnesia 

 The potential effects of intoxication during sexual intercourse upon the likelihood of 

genital injury has been discussed in a previous section. When subjects who were 

intoxicated at the time of an alleged non-consensual sexual episode are included in research 

study samples, especially if to the point of amnesia, information about the incident may be 

unreliable in relation to whether penetration occurred or not, the nature of the penetrating 

article, whether condom or lubricant was used and even whether sex occurred with or 

without consent. Lack of clarity about these details has the potential to impact results 

significantly especially when comparing injuries arising from consensual and non-

consensual SI.  
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Males 

 The inclusion of both male and female subjects in genital injury research while not 

uncommon [22], can be confusing and misleading. Differences in genital anatomy and 

sexual physiology necessitate separate investigation of male and female sex-related genital 

injury, even when considering injuries due to anal penetration. Male sexual assault remains 

both under-reported and under-acknowledged, but appears to vary substantially in a number 

of respects from female sexual assault and has the potential to skew results if included in 

genital injury studies. 

Consensual sexual intercourse 

 The difficulty of recruiting consensually sexually active subjects to participate in 

genital injury research is one of the primary reasons that little data exists in this group. 

Different researchers have approached the task in different ways. One of the first studies to 

attempt comparison of genital injury rates in consensual and non-consensual SI cases and 

which has been much cited since was of dubious value because of the way in which 

consensual cases were retrospectively recruited [3]. The criteria used to select the 75 

healthy females for the consensually sexually active group in this colposcopic examination 

study were not consistent; included in the ‘consensual group’ were 19 volunteers, 6 who 

were under the age of 18 years and despite having presented to a sexual assault service for 

forensic examination because of ‘statutory rape’ charges, maintained that sexual contact 

had been consensual, 48 who had reported sexual assault to the police but had later 

withdrawn the allegations and 2 who were followed up at some time after a sexual assault 

but who had had recent consensual SI. Similarly, another study [161] recruited 51 

consensually sexually active adolescents from those presenting to a sexual assault service 

but claiming to have had consensual SI; 78% of these had filed a police report of ‘statutory 

rape’. These cases were typically adolescents brought to the service by a parent after 
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discovery that their child was sexually active with a boyfriend and who wished to involve 

the legal system because of their age. 

 Consensually sexually active adolescents presenting to a sexual health clinic for 

‘non-sexual abuse’ reasons were recruited to another comparison study [384] without 

providing details of any genital infection or pathology that may have influenced the 

likelihood of genital injury having occurred. Perhaps a better clinic population for 

consensually sexually active participants was used in an earlier comparison study [360] 

which recruited from post-coital fertility and family planning clinics who might be less 

likely to have current genital pathology at the time of presentation. 

 Other consensual SI studies have prospectively recruited participants from the 

general community by flyer or advertisement and requested that participants have sex with 

their partner at a certain period of time prior to examination [39, 121, 386, 398]. This 

means of recruitment also raises the possibility of selection bias and the possibility that the 

index episode of sexual intercourse may have differed in some way from the individual’s 

usual practice. One of these studies considered the possibility that their recruited volunteers 

may have been more sexually active than the wider community [386]; 80% of participants 

who were aged between 21 and 68 years had sex between 1 and 5 times per week.  

The most recently published comparison study of consensual and non-consensual SI 

genital injury [113] recruited consensual cases prospectively in a general practice setting 

using routine Pap smear ‘reminder’ letters; none of these women required Pap smears for 

specific suspected pathology and only those who had had penile-vaginal intercourse within 

the previous 48 hours were included. It was not clear whether participants were asked to 

have intercourse prior to presentation for examination or opportunistically recruited at the 

time of presentation for a Pap smear and the possibility that some of these women had 

symptoms or signs of infective or inflammatory genital conditions that prompted them to 
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attend the clinic, at the time of presentation cannot be excluded. Collection of data in 

relation to symptoms and signs of genital conditions at the time of examination and 

possible exclusion of these cases could address the problem.   

iii. Method of genital examination 

 There is considerable variation in the methods used for forensic genital examination 

with resulting compromise of the ability to interpret research findings from different 

centres. The three primary examination methods currently in use for forensic genital 

examination are macroscopic or direct visualisation, colposcopy and genital staining 

techniques. In many services, more than one examination method is used. The 

independence of most sexual assault services from each other and the absence of clear 

evidence to support any particular examination protocol over another has resulted in the 

lack of an internationally accepted standard for forensic sexual assault examination. This 

has led to the use of different examination combinations, that may also vary in the order in 

which they are performed and the purpose they serve. For example, some services routinely 

use colposcopic equipment during their examinations for ‘photo-documentation’ of injuries 

that are detected macroscopically [89, 316]. Studies using this protocol may be mistaken 

for ‘colposcopic examination’ studies when in fact, they are macroscopic examination 

studies using the colposcope’s photographic equipment to record the finding.   

Macroscopic examination  

Direct visualisation of the genitalia with the unaided eye or ‘macroscopic’ 

examination, is the standard examination method in most Australian and U.K. sexual 

assault services. The availability of relatively inexpensive fibreoptic illuminating systems 

that can be used with disposable transparent plastic specula, has significantly improved the 

ability to illuminate the vaginal canal and cervix during intra-vaginal examination. 
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Because of the importance of examiner experience, it is without doubt, the most 

useful method of examination to detect genital injury. While it is accepted that other 

examination techniques are likely to detect more genital injury, the lack of experience with 

examination of healthy women using these techniques means that there is little  

Table 2.3c Comparison of clinical settings and genital examination method used [4] 

 

CLINICAL SETTINGS IN WHICH VARIOUS EXAMINATION METHODS ARE USED 

 

METHOD OF GENITAL  
EXAMINATION 

 

Routine screening 
examinations of 

healthy asymptomatic 
women 

Examination of women 
with symptoms 

suggestive of 
significant 

gynaecological 
pathology 

 

Forensic examination of 
sexual assault victims 

Macroscopic  YES YES YES 

Staining/dyes NO YES YES 

Colposcopy NO YES YES 

understanding of what positive findings really mean. Doctors and nurses who have clinical 

experience in women’s health care should be familiar with the macroscopic appearance of 

healthy female genitalia and pathological genital conditions, and thus better equipped to 

identify injury in the genital area.  

The table above [4] illustrates the significant benefit of macroscopic examination 

over colposcopy and staining techniques because of its routine use in examination of 

healthy asymptomatic women to perform Pap smear screening tests in primary care 

settings. There is no equivalent routine use for colposcopy and staining techniques, the use 

of which is limited to genital examination of patients suspected of having significant 

pathology in specialist practice or those alleging recent sexual assault in forensic practice. 

Furthermore, macroscopic examination is also the means by which those in primary care 

initially identify abnormal findings that require specialist referral. Familiarity with both 
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normal and abnormal macroscopic findings enhances understanding of the significance of 

genital injury when it is identified and assists considerably with interpretation. 

Colposcopic examination  

Colposcopy or illuminated binocular magnification with the facility to take 

photographs has been widely adopted as the examination method of choice for paediatric 

sexual abuse examinations internationally and also by many adult sexual assault services in 

the U.S. A U.S national survey of 231 Sexual Assault Nurse Examiner (SANE) programs 

[414] revealed that colposcopy was performed ‘most of the time or always’ in 64% of 

services and on a ‘case by case basis’ in 16% of services. Only 20% of programs surveyed 

‘never’ examined sexual assault victims colposcopically. Colposcopes are also used widely 

to assess gynaecological pathology especially malignant and premalignant conditions of the 

vagina and cervix.  

The necessary equipment is non-invasive, usually mounted on a stand and 

positioned about 20 to 30cm away from the patient. The magnification power used may 

vary; in studies where information about the colposcopic settings used is given, the 

magnification cited varies from 3.5X to 16X. Different coloured filters can be attached and 

are thought to assist with detection of abnormal vascular patterns and scarring. Thus, results 

of colposcopic examination will vary between services according to how the equipment is 

used. The ability to take photographs with a colposcope, relatively non-intrusively and 

without the need for a flash, is of considerable benefit and colposcopic photography of 

macroscopically detected injuries is an established protocol in some sexual assault services, 

as mentioned earlier [89, 316]. 

 Use of the colposcope for genital examination in sexual assault victims was first 

described by Texeira in 1981. His prospective study of colposcopic hymen examinations of 

500 sexual assault victims aged between 4 and 51 years, showed an 11.9% improvement in 
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detection of abnormal findings, both recent and non-recent [33]. However, a paediatric 

sexual abuse examination study in 1989 [415] showed little benefit of colposcopy over 

macroscopic examination with 96% of abnormal findings being detected with direct 

visualisation. 

Slaughter’s much cited 1992 study [159] concluded that colposcopy used together 

with a staining technique resulted in an overall genital injury detection rate of 87% and was 

therefore the best means of detecting genital injury in sexual assault victims. This study 

drew criticism soon afterwards, for its lack of acknowledgement of the paucity of 

information about colposcopically detected genital injury due to consensual sex [362]. 

 Most studies since have been able to demonstrate some degree of increased genital 

injury detection with colposcopy, though many included dubious ‘abnormal’ findings that 

may or may not have represented injury, such as ‘hypervascularity’. One study cited an 

overall 24% increase in genital injury detection in adult sexual assault victims after the 

introduction of colposcopic examination to their protocol [416].  Another study [364] 

compared macroscopic and colposcopic examination of the same 17 sexual assault victims 

and found a 47% increase in genital injury detection, but cautioned that colposcopy was not 

‘definitive’ since two cases without any colposcopic injury findings involved detection of 

sperm (with Woods lamp and wet slide preparation) that indicated recent vaginal 

penetration.  

 A prospective study [381] conducted over a two year period to compare genital 

injury documentation in 445 sexual assault victims by skilled forensic examiners using all 

three methods, concluded there was little benefit in the inclusion of colposcopy in 

examination protocols. Patient ages ranged from 13 to 74 years, 84% were examined within 

48 hours and the TEARS genital injury classification was used. An overall injury detection 

rate of 68% was found using all three methods combined. A total of 837 injuries were 
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documented; macroscopic examination detected 63%, staining with toluidine blue a further 

34% and colposcopy an additional 3% of injuries. Findings that were exclusively detected 

by colposcopy were typically non-specific; that is, erythema and swelling and most often 

located on the hymen or cervix; these ‘colposcopic-only’ findings were limited to three 

cases. If non-specific findings are excluded as is advisable because of the difficulty with 

interpretation, this study would appear to provide evidence that there is actually no benefit 

in the use of colposcopy to identify genital injury.  

 A similar study described in three papers [307, 386, 398] comparing injury 

detection by all three methods of examination in 120 volunteers who had had consensual 

sex within the previous 24 hours, found an overall injury detection rate of 55% using all 

three methods combined. Researchers found that macroscopic and colposcopic examination 

yielded similar injury detection rates (47% and 46% respectively) and that staining was the 

only examination technique to add any value because staining detected injury in 8 women 

which was not found during macroscopic or colposcopic examination. This study defined 

redness and swelling as injuries and included ano-rectal findings in data collection. 

The results of another study demonstrated the problems associated with 

interpretation of colposcopic findings [160]. This study involved the use of colposcopy as 

well as staining with Lugol’s solution; however this particular stain was found to be no 

better than direct visualisation in detecting injury, so for all intents and purposes, it can be 

considered a colposcopy study. Colposcopic examination of 18 volunteers after consensual 

sex revealed that 11/18 (61.1%) had positive colposcopic ‘findings’ within 6 hours of sex 

and only 2/18 (11.1%) after at least 72 hours without sex, identified as ‘sexual abstinence’. 

However, only two of the 11 positive ‘findings’ detected colposcopically within 6 hours of 

sexual intercourse could be reliably identified as injuries; these were described as micro-

abrasions. Other positive ‘findings’ recorded were increased vascularity, telangiectasia, 
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broken blood vessels and fresh blood. If we exclude such ‘non-injury findings’, genital 

injury rate detected by colposcopy six hours post consensual SI would appear to be 11.1% 

rather than the cited 61.1%, and no injuries were seen if SI had not occurred within 

previous 24 hours.  

Finally, a multi-centre study designed to investigate colposcopically detected 

vaginal epithelial changes due to a range of factors including recent consensual sexual 

intercourse showed the extent of positive colposcopic findings in a range of scenarios.[150] 

This study mentioned earlier in relation to non-sexual causes of FGI, macroscopically and 

colposcopically examined 107 sexually active women aged 18 to 35 years, two or three 

times over a 4 to 6 month period, resulting in a total of 314 examinations. This was a ‘non-

forensic’ study; however an ‘epithelial condition’ was defined as one of the following: 

oedema, erythema, bruise, petechiae, abrasion, laceration, haemorrhage, micro-ulceration 

or aceto-white change. A total of 56 such conditions were seen in all 314 examinations; 11 

were nominated as having ‘potential clinical significance’ and the remainder recorded as 

‘minor’. Significantly, more than 80% of the minor changes were difficult to see with the 

naked eye. Colposcopic examination detected epithelial changes defined as erythema of the 

vaginal entrance and lower vagina, and abrasions, bruises and petechiae in the vaginal 

fornices in 25.2% of women within 24 hours of consensual SI, and 14.2% of women who 

had had consensual SI more than 24 hours previously. Epithelial conditions were also 

found in association with other factors: an abrasion was noted following recent tampon use 

and petechiae and a small laceration attributed to recent speculum manipulation. These 

results support early concerns about the lack of sensitivity of colposcopic examination for 

detecting genital injury due to non-consensual SI [362].  

In summary, the apparent increased ‘injury’ detection with the use of colposcopy is 

more likely to be due to the detection of genital conditions or ‘appearances’ that are not 
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visible macroscopically. Because of the lack of understanding about genital epithelial 

appearances in normal healthy women and the various factors that may influence it, 

assertions about the nature and causation of colposcopic findings cannot be made. Only 

now, as researchers begin to investigate colposcopic genital findings in non-sexual assault 

victims, are similar detection rates of positive findings becoming apparent after consensual 

and non-consensual SI [40, 121, 161].  The significant differences in genital injury 

prevalence after consensual and non-consensual SI, apparent when examining the genitalia  

macroscopically, have essentially been ‘obscured’ by the use of colposcopic magnification. 

As a result, any interpretive value that might have been attached to genital injury resulting 

from sexual assault has been ‘lost’. It would seem that the ‘technologising’ of the forensic 

sexual assault examination with the introduction of colposcopy has actually hampered 

interpretation of the significance of genital injury, rather than enhanced it. 

Staining techniques  

A number of genital injury studies including some of the earliest research done in 

this area, involve the use of solutions to stain or dye the genitals before either macroscopic 

[360, 384, 385] or colposcopic [11, 121, 159, 161, 250, 295, 299, 301, 306, 308, 323, 330, 

332, 379, 382, 394, 395] examination to enhance injury detection. The previously 

mentioned U.S. survey of SANE programs [414] found that 32% of services routinely 

included the use of toluidine blue in their examination protocol, and 31% did so on a ‘case 

by case basis’. The use of staining techniques appears to be less frequent in Australian 

sexual assault examinations although definitive figures are not available.  

Because of the range of staining solutions available for use including Gentian violet, 

Lugol’s solution, toluidine blue, fluoroscein or any combination of these, and variation in 

effect, interpretation of genital stain examination findings requires an understanding of how 

each works. Lugol’s solution for example, identifies a disruption in the skin by lack of stain 
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uptake [160] while toluidine blue is concentrated in areas of skin disruption. Toluidine blue 

is taken up by cell nuclei and was first used to identifying cervical neoplasia [417] and in 

vulval biopsy [418]. Because the surface layer of normal vulvar skin contains no nuclei, 

this stain will identify areas where the deeper epidermal layers are exposed and where 

squamous cells are nucleated and undergoing maturation, making it useful in identifying 

lacerations and some deeper abrasions. The way in which toluidine blue should be used was 

described in one paper as first applying it in a 1% aqueous form to the external genitalia, 

then allowing to dry for a few seconds before wiping gently with lubricating jelly 

repeatedly until no further recovery of dye from skin folds; a negative result was indicated 

by either complete lack of uptake or a light diffuse stippled dye uptake while a positive  

result was indicated by deep, royal blue staining of any skin deficits [250]. 

Staining techniques, while shown to increase genital injury detection rate 

significantly in some studies [360, 381, 386] were not in others. Lugol’s solution was found 

to offer no benefit over macroscopic examination for genital injury in one study[160]. A 

study comparing toluidine blue macroscopically detected perineal lacerations in consensual 

and non-consensual SI groups found them to be significantly more frequent in sexual 

assault victims, though they did occur as a result of consensual SI [385]. 

Another study comparing genital injury detection with different examination 

methods after consensual SI [386] found that external genital abrasions and lacerations 

were more likely to be detected using toluidine blue staining than by macroscopic or 

colposcopic examination, but that detection of external genital redness or hymenal bruising 

or redness, was actually reduced when the stain was used because the finding was obscured. 

Documentation of macroscopically detected findings prior to stain application would 

address this problem. 
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Unfortunately other difficulties can be encountered with the use of genital stains. 

False positives with genital malignancies, parakeratoses and some inflammatory conditions 

necessitate experience with their use in other settings, to reliably identify injury. Some 

stains such as toluidine blue, were found to be spermicidal ‘in vitro’ creating difficulties for 

forensic applications [29]. However, toluidine blue was reported as not affecting acid 

phosphatase levels [360] or the typing of DNA extracted from post-coital swabs [419]. The 

use of lubricating jelly to wipe away excess dye during examination may be problematic if 

a spermicidal type is used. Furthermore, the negative experience for patients of being left 

with ‘stained genitalia’ after an examination, lead to ‘stigmatisation’ of the forensic 

examinations using these techniques and came to be referred to as ‘the mark of the rape 

victim’ in the feminist literature. Various means of removing the dye post-examination 

were trialed; 1% acetic acid achieved the desired result but caused discomfort and 

‘burning’; lubricating jelly was effective and more comfortable for the patient, but as 

mentioned earlier can have spermicidal potential.  

The question of the best order or chronology in which to carry out a staining 

technique genital examination was highlighted in a prospective ‘before and after speculum 

insertion’ study in 27 sexual assault victims, which identified a ‘new’ abrasion to the labia 

minora after speculum examination [250].  If there is any question of compromising sperm 

or semen detection by the application of a stain to the external genitalia, it should only be 

used after forensic swabs have been taken but collection of high vaginal and cervical swabs 

cannot be done ‘blindly’ and require the insertion of a speculum. However, the results of 

this study and others [150] show that examination for external genital injury after speculum 

examination cannot be considered reliable because of the potential for speculum induced 

injuries.   
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A staining technique that can circumvent these difficulties might prove useful as an 

adjunct to macroscopic examination in future; however the fact remains that current 

knowledge of the results of genital stain examinations in normal healthy women is limited 

and without routine use in this group, familiarity is not likely to be achieved. Furthermore, 

genital staining cannot improve bruise detection and is unlikely to aid in detection of more 

superficial injuries or those which have already started to re-epithelialise.  

Balloon dilatation to expose hymen 

 Some services mainly in the U.S. have incorporated the use of a small balloon 

catheter to aid in visualising the hymenal tissue and its ‘free edge’ to detect hymenal injury 

[420, 421]. One study showed a 45% improvement in detection of hymenal injuries using 

this method rather than standard labial traction with the subject lying supine [375]. 

Implications of different examination methods for research 

Genital injury researchers must be clear about the examination protocols that they 

use. Conclusions drawn from research using a particular examination method or protocol 

cannot be extrapolated reliably to other clinical settings where it is not used.  

In this review of the literature, at least five permutations of examination method 

combination were identified in the 84 studies reviewed, without additional consideration of 

other possible protocol variations such as timing of dye application or power of colposcopic 

magnification used.  

Table 2.3d Method of genital examination in non-hospital admission GI studies 
 

FGI STUDIES AND METHOD OF GENITAL EXAMINATION  (Total = 84) 
 

Method of genital examination 
TOTAL 
NO. OF 

STUDIES 

No of studies citing 
consensual SI 

genital injury rate 

No of studies citing 
non-consensual SI 
genital injury rate 

Macroscopic 37 1 37 
Macroscopic and staining 3 3 3 
Macroscopic and colposcopic 12 3 9 
Colposcopic and staining 27 4 26 
Macroscopic and colposcopic with staining 5 4 2 
Total 84 15 75 
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The number of studies using each of the various types and combinations of examination 

method is summarised above in Table 2.3d. 

In Australia, the majority of adult sexual assault victims are examined 

macroscopically despite the routine use of a colposcope in paediatric forensic examinations. 

To further complicate matters, if adolescents are examined by a paediatric forensic service, 

it is likely they will be examined colposcopically, but if examined by clinicians providing 

adult sexual assault services, they will usually be examined macroscopically. This has 

implications for interpretation and comparison of adolescent genital injury studies if 

examination protocols are not articulated clearly.  

Because the vast majority of recent genital injury research has been done in the 

U.S., primarily in facilities staffed by SANEs who examine colposcopically with or without 

the addition of staining techniques, very little is applicable to practice in Australia where 

macroscopic examination remains the standard approach in forensic sexual assault 

examinations.  

iv. Penetration scenario 

As genital injury research has improved, consideration of the differing potential for  

injury with different penetration scenarios has prompted collection of data in relation to 

type of penetrating article [312, 323, 324], force and duration of penetration [122, 306], use 

of condom and lubricant [121], and even sexual position [113]. Although commendable and 

necessary, most studies which include this information have been limited to sexual assault 

victims and therefore of limited value in understanding their influence on whether injury 

occurs during sexual intercourse or not. One exception is the issue of condom and lubricant 

use where most available information is found in studies carried out on consensually 

sexually active subjects [150, 151, 238]. This is likely to relate to the less frequent use of 

condoms in a non-consensual setting, although improved DNA detection capability is a 
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recognised incentive for use of condoms by sex offenders. Data of this kind is of little 

interpretive benefit if not derived from both consensual and non-consensual settings to 

allow for comparison. 

 Even when researchers have included information about penetrating articles, the 

difficulty of achieving large enough sample sizes where vaginal penetration has occurred 

with only one type of article has hampered useful interpretation. One study of 

macroscopically detected injury in 19 police reported sexual assault cases involving foreign 

body (FB) insertion [324] cited a genital injury rate of 75% and compared it with an injury 

rate of 38% in sexual assault that did not involve FB insertion. This study included only 

four cases that did not also involve penis or finger penetration. Most cases (8) involved 

penetration with both penis and FB, five involved penetration with penis, finger and FB and 

three involved finger and FB penetration. Interpretation was further complicated by the 

inclusion of more than a third of cases reporting anal penetration with a FB and non-

specific findings such as redness, swelling and tenderness. Only 12 cases were examined 

within seven days of the penetration; that is, with any potential for genital injury detection. 

 Another study investigating injuries associated with finger penetration [323] 

retrospectively reviewed the records of 941 sexual assault victims examined over a 3 year 

period; 28% reported finger-genital contact but only 6% reported exclusive finger 

penetration of the vagina. Examination with colposcopy and staining techniques revealed 

injuries in 81% (43/53) noted to be similar to findings after non-consensual penile 

penetration in two other studies [159, 400]. However redness and swelling were included as 

‘injuries’, not all were examined within 72 hours of penetration and some reported anal 

penetration. Fifty eight per cent of cases reported exposure to alcohol or drugs at the time 

of the incident suggesting the reliability of penetration history may be questionable.  
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If studies citing genital injury rates due to ‘penile penetration’ have not explicitly 

sought information about other penetration articles used, they may only be assuming they 

were not used. ‘Finger penetration’ prior to ‘penile penetration’ may be a more common 

scenario in both consenting and non-consenting scenarios than is currently appreciated. If 

finger penetration is confirmed as being associated with a higher rate of injury as appears to 

be indicated by some studies [312, 323], not including this information may have 

implications for research conclusions. 

v. Penetration to examination time (PET) 

One of the most significant aspects of genital injury research with respect to its  

ability to influence interpretation of results is the period of time between penetration and 

examination. Differing protocols for forensic sexual assault examination mean that some 

genital examinations may be conducted up to seven days after an alleged incident. Much 

debate exists in relation to the ideal timing of these examinations and at what point an 

examination may be of little value [373, 422-424]. However, the huge range of possible 

circumstances and the difficulty of establishing evidence-based protocols for ‘cut-off’ times 

for an examination aimed at injury, biological and trace evidence detection would appear 

insurmountable. Because of reduced healing times in genital tissue, injury detection rates of 

with the possible exception of bruising, have been shown to decrease with increasing 

‘penetration to examination’ time (PET) in most studies [22, 312, 377]. 

A retrospective study of 2799 sexual assault cases found that genito-anal injury 

detection decreased by about 8% per day after assault [382].  In this study of adult and 

adolescent sexual assault victims, colposcopic examination with staining was performed by 

nurse examiners who included redness and swelling, as well as anal findings in their data. 

Results showed that the frequency of lacerations and abrasions decreased from 71% if 

examination took place within 24 hours of penetration to 28% when examination was 
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performed more than 96 hours (or 4 days) after penetration. Later presentation for 

examination was associated with younger age, assault by a known acquaintance and no 

intention of reporting to police. At 72 hours post-penetration, 50% of adolescents and 38% 

of adults were found to have injuries.  

Another retrospective study of 740 sexual assault victims aged 13 years and over 

[366] found a frequency of genito-anal abrasions and lacerations of 64% if examined within 

24 hours of incident and 41% if examined more than 48 hours post-incident. Bruises were 

found to be more commonly seen on between 48 and 72 hours afterwards. This study 

confirmed that those presenting later for examination were usually younger and had been 

assaulted by a person known to them, and also reported more alcohol or drug use at the 

time of the incident. Examination within 24 hours was significantly associated with higher 

genital injury rates in a number of other studies [306, 316].  

The best approach to examination timing would appear to be ‘the earlier the better’ 

to identify small superficial skin disruptions that may heal rapidly and detect biological and 

trace evidence that might be lost over time, but up to at least 72 hours post-penetration to 

ensure detection of injuries such as bruises, that may take time to become visible. A 

prospective study of genital injury in women examined using all three methods of 

examination on two occasions after an index episode of consensual SI; the first within 48 

hrs and the second 24 hours after the first examination, found that the size of areas of 

redness, abrasions and any injuries at the posterior fourchette decreased between 48 hours 

and 72 hours post-penetration but that there was no difference in the size of bruises, 

lacerations or areas of swelling, or the number of injuries or number of sites of injury 

except when seen at the posterior fourchette [39]. Although not entirely clear from this 

paper, it would seem that there were no injuries seen at the second examination, that had 

not already been seen at the first examination; that is, there were no ‘new’ injuries detected 
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later within the 72 hour PET period. Therefore, the results of this study would appear to 

indicate that as long as examination occurs within 72 hours of penetration, the timing of 

examination within this PET, does not affect the number of injuries detected, although 

injury size may decrease with time after penetration. To be certain of this, it would be 

important to know whether any of the initial examinations occurred within 12 hours of 

penetration and if so, whether any bruises were visible then; it may be less likely that a 

bruise is detected in examinations that take place very soon after penetration.   

 As long as researchers are clear about the PET used in their studies, interpretation of 

findings can take this into consideration. Many papers include a wide range of PETs, up to 

10 days in some, then quote percentages of examinations done within certain time periods 

which compromises genital injury rate interpretation.  Inclusion of cases that were 

examined more than 72 hours after penetration, has the potential to skew results because 

some injuries may have already healed. Limiting analysis of case data to one PET is 

preferable and will allow useful comparison between studies; however caution is also 

required with interpretation in this respect. For example, a conclusion that genital bruises 

are seldom seen as a result of penile-vaginal penetration may be invalid if all examinations 

were conducted within 12 hours of penetration, when bruises may not yet be visible. 

Use of consistent and exclusive PETs allows comparison between studies. Of the 83 

studies reviewed, only 26 provided genital injury detection rates exclusively for one PET 

period with the remainder presenting this data as the percentage of cases examined within a 

certain time period. Six studies used less than 24 hrs [3, 121, 307, 364, 386, 398], one 

study used less than 36 hrs [84], seven studies less than 48 hrs [39, 40, 113, 159, 360, 384, 

385] and twelve studies less than 72 hrs [3, 22, 55, 196, 197, 291, 295, 301, 376, 380, 395, 

416]. 
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Even more useful with respect to injury detection might be to examine individuals 

for injury at a number of set times after vaginal penetration, such as 12 hours, 24 hours, 48 

hours, and 72 hours  after vaginal penetration. While such data might contribute to an 

understanding of when certain types of injuries are more or less likely to become visible, it 

would be methodologically difficult to achieve.  

vi. Exclusion of other recent vaginal penetration 

A serious omission in most genital injury research to date has been the lack of  

acknowledgement of other recent causes of genital injury such as tampon insertion,  

speculum examination or even the placement of intra-vaginal barrier contraceptive methods 

such as diaphragms. The ability to interpret the significance of genital injury detected in a 

forensic sexual assault examination is seriously compromised if any other penetration of the 

vagina has occurred within recent time of the examination and non-consensual penetrative 

episode. Most attention to the issue of recent sexual intercourse has been in relation to post-

coital sperm detection [2, 425] and the possibility of identification of sperm or DNA that is 

unrelated to the reported offence. However, with increasing awareness of genital injury that 

can occur as a result of consensual SI, tampon insertion and speculum examination [150], a 

failure to document such details and acknowledge their significance is unacceptable. 

Consensual sexual intercourse 

A U.S. study designed to investigate the effect of recent consensual SI on the 

frequency and type of genito-anal injuries detected in 582 sexual assault victims, compared 

four groups categorized according to timing of last consensual SI; less than 24 hours, 24-48 

hours, 48-72 hours and more than 72 hours prior to examination. Seventy seven percent of 

women in this study were examined within 24 hours of the assault. Colposcopic 

examination with staining detected genito-anal injury in 64-67% with no significant 

variation in injury rate between the groups and researchers concluded that recent 
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consensual SI has no influence on genital injury rates seen after sexual assault [379]. The 

motivation for this study appeared to be a Colorado court case where despite evidentiary 

rules limiting the use of prior sexual history of complainants in sexual assault cases (or so-

called ‘rape shield laws’), a judge had ruled that the defense could present evidence in 

relation to the woman’s sexual activity within the previous three days because of relevance 

to the possible causation of her injuries. This would appear to be legitimate in the interests 

of justice, although the study findings appear to refute the necessity for it.   

Most sexual assault genital injury studies do not acknowledge recent consensual SI 

as a possible confounding variable, a few mention it but appear to disregard its relevance 

[78, 161] and only one study could be located that appropriately excluded any participants 

who reported consensual SI within the previous 72 hours [306]. 

Tampon insertion and speculum examination 

Similarly, the possibility that recent tampon insertion or speculum examination may 

have caused genital injury is largely ignored despite evidence that it can occur [150, 250]. 

One consent group comparison study using macroscopic examination with staining, at least 

acknowledged that two participants had inserted tampons recently and two had undergone 

recent speculum and bimanual vaginal examination, but did not give details about whether 

any of these women sustained injury or appear to take this into consideration in drawing 

their conclusions [385]. 

vii. Injury classification 

The lack of a standard approach to the documentation of injury makes it impossible  

to compare many of the studies done in relation to genital injury. Because of variation in 

genital anatomy and appearance, in the absence of a second follow-up examination to 

establish the patient as their own ‘control’, the inclusion of non-specific findings such as  
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and redness as evidence of genital injury is problematic. When included as colposcopic 

findings, their significance is even more questionable.  

 Redness and petechiae were common findings detected colposcopically in healthy 

women after recent consensual sexual intercourse, tampon insertion and even speculum 

examination in a study of factors affecting vaginal epithelial appearance [150]. Vulval 

erythema was noted in healthy women who had not had recent intercourse in another study. 

[151] The association of vulval erythema with a number of genital conditions, either 

infective and inflammatory, and the possibility that infection may increase the likelihood of 

injury, suggests that microbiological screening swabs are worthwhile collecting at the time 

of forensic examination to assist with interpretation and this author routinely does so, for 

this reason. 

Many studies use confusing injury terminology suggesting a lack of familiarity with 

standard pathological definitions. Studies were found that used the terms ‘abrasion’ and 

‘laceration’ interchangeably [313], or documented ‘tears’ and ‘lacerations’ as different 

injuries [310, 359, 377]. Some studies included the subjective finding of ‘tenderness’ as an 

injury [370] and others gave no indication of using any injury classification. 

Most U.S. studies appear to use an injury classification referred to as ‘TEARS’ or 

‘tears, ecchymosis, abrasions, redness, swelling’ which inflates their injury prevalence data 

because of the inclusion of redness and swelling as injuries. The interpretation of much of 

this research is further complicated because findings are detected colposcopically.[3, 159, 

161, 291, 295, 299, 301, 307, 308, 329, 332, 379-382, 394, 395, 398, 400]. Some more 

recent studies using the TEARS classification have acknowledged the problems associated 

with redness and swelling by excluding swelling [40, 386] or both [121], or only including 

these findings if ‘localised’ [11]. The inclusion of ‘localised redness’ might appear 

reasonable as it is likely to be more reliably associated with traumatic causation than 
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‘diffuse redness’. However, focal red areas on the female genitalia can be found in a genital 

condition known as ‘focal vulvitis’ characterized by flat, non-ulcerated areas of bright red 

erythema varying in diameter from 2-8mm and commonly found between the 4 and 8 

o’clock positions in the vestibule in the vicinity of the Bartholins gland ducts [426]. For 

this reason and because of the difficulty of distinguishing between a circumscribed area of 

redness and a ‘red bruise’, any ‘localised areas of increased redness’ in the genital area may 

be better excluded when documenting genital injury. When studies include only reliably 

identifiable injuries using standardised pathological terminology, such as bruise, abrasion, 

laceration, and incised wound, interpretation and comparison of injury prevalence data 

between studies is less precarious. Only 17 of the 84 studies reviewed used such injury 

criteria: nine of these involved macroscopic examination [41, 83-85, 89, 113, 316, 317, 

376] and eight colposcopic examination [121, 196, 197, 306, 312, 315, 364, 375]. Studies 

using staining techniques with macroscopic examination reasonably limited injury findings 

to lacerations only [360, 384, 385]. It may be that efforts to identify a pattern of injury 

associated with different scenarios, are more likely to be successful with a more focused 

approach to injury inclusion criteria. 

viii. Genital sites examined 

Many studies do not state the sites that have been examined for injury. Some studies  

include both genital and anal injuries, while others have excluded anal injuries. Most of 

those that include anal examination findings do not attempt to correlate these findings with 

a history of anal penetration, and merely incorporate any positive findings into their genital 

injury data. As mentioned earlier, the pathology and physiology of injuries caused by 

sexual penetration of the vagina and anus are different and require separate consideration.  

Some studies limit examination to the external genitalia without insertion of a 

speculum [160, 360, 385], while others, in particular those involving adolescents, may use 
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a speculum in some cases and not in others [400]. While such limitations may be 

reasonable from a clinical perspective, for example, if wishing to minimise discomfort or 

when assessing the usefulness of staining techniques, prevalence data from such studies 

cannot be compared with studies that include examination of the vagina and cervix. 

The nature and complexity of female genital anatomy and the physiology of sexual 

intercourse necessitates consideration of at least eleven sites at which injury might occur; 

mons, labia majora, labia minora, clitoris, peri-urethral area, hymen, fossa navicularis, 

posterior fourchette, perineum, vagina, cervix. Identifying and documenting genital injury 

by specific site reduces the likelihood of ‘missing’ injuries and may assist with 

identification of patterns of injury with different scenarios. One could argue that further 

extending this list to include inner and outer aspects of each labium and different 

components of the clitoris may be warranted. Recent studies of vaginal epithelial changes 

in healthy women suggest that the posterior fornix of the vagina may be a more frequent 

site of trauma during consensual SI, tampon use and diaphragm or hormonal vaginal ring 

use, than previously appreciated [150]. This is likely to relate to the difficulty of visualising 

this part of the genital tract to date. However, with improvements to internal genital 

examination equipment such as the availability of transparent plastic specula and fibreoptic 

illumination systems that are built into some speculum models, better visualisation of the 

vaginal walls and fornices will increase our understanding of the types of injury and how 

often it occurs in these areas.  

Injuries to external genital sites 

External genital sites appear to be most commonly documented as being injured in 

sexual assault studies; the first examination study to refer to a ‘pattern’ of genital injury due 

to non-consensual SI identifying that of those with injury, 94% had injury at one or more of 

four sites: posterior fourchette, labia minora, hymen and fossa navicularis [3]. Later sexual 
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assault studies have had similar results; one study finding that 68% [381] and another two 

studies by the same researchers that 80% [291, 395] of all injuries detected occurred at one 

of three sites: posterior fourchette, fossa navicularis or labia minora. A recent colposcopic 

examination with staining comparison study between consensual and non-consensually 

caused genital injury however, identified the posterior fourchette as being the most 

common site of injury in both groups [121]. This confirmed earlier identification of the 

posterior fourchette as a site of injury after both consensual and non-consensual SI, in two 

macroscopic examination with staining studies [384, 385]. Unusually, the cervix was found 

to be the most common site of injury in adult sexual assault victims in another study, 

followed by the posterior fourchette and labia minora [380]. 

The number of genital sites injured has also emerged as a possible means of 

differentiating between injury patterns in consensual and non-consensual settings with 

multiple sites of injury more often found after non-consensual SI than consensual SI [3, 

121]. Other studies have confirmed that when injury is seen, multiple sites appear to be 

more common than a single site of injury in sexual assault victims [381]. 

Some researchers have concluded that different sites may be more likely to be 

injured in different age groups; one study found that hymenal injuries more often occurred  

in adolescents [3] and another that hymenal and cervical injuries were more frequent in 

adolescents [301]. However, a study investigating injury patterns in adolescents with and 

without previous sexual experience, showed that while hymenal injuries were more likely if 

SI had not occurred before, injuries at other sites (vulva, posterior fourchette and vagina) 

occurred with the same frequency in both groups, suggesting previous SI may be more 

important than age in relation to the frequency of hymenal injuries [41]. In contrast, another 

study found sites of injury were the same in adults and adolescents, that is, posterior 

fourchette, introitus, labia majora, and labia minora [313]. 
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Injuries to the hymen 

Finally, some studies have chosen to investigate injury at one site only, for example the 

hymen or the cervix. In early studies, this ‘one site’ focus appeared to have stemmed from a 

pre-occupation with the hymen as a site of significant genital injury in paediatric sexual 

abuse examinations [33, 197, 242, 375, 427, 428]. These studies ignored other genital sites 

subsequently found to be of greater importance in adult sexual assault victims such as the 

posterior fourchette, fossa navicularis and labia minora. However, focus on hymenal 

findings has had a beneficial result in that it achieved a greater appreciation of the 

flexibility and ‘stretchability’ of the pubertal hymen and the fact that injury may not always 

occur as a result of penetration [139, 429-431]. The greater frequency of hymenal injury 

that has been identified in adolescent sexual assault victims [3, 301] may in fact be related 

to a lack of previous sexual experience rather than age and pubertal status [41].   

Injuries to the cervix 

The relative paucity of information in relation to injuries to the cervix has also 

prompted focused research in this area [259-261] and found injury at this site in between 

6% and 20% [3, 301, 323, 400] of sexual assault victims and up to 5% (approximated from 

bar graph) after consensual sex [3, 150, 161] Fourteen of 114 sexual assault victims were 

found to have injury to the cervix in a prospective study investigating injury exclusively at 

this site, and bruises and petechiae were found to be the most common type of injury 

sustained [260]. 

 The focus to date upon external genital injury and its apparent association with non-

consensual SI [432] may be an artifact resulting from better visibility of the external 

genitalia. Alternatively it may represent a pattern of genital injury specific to non-

consensual SI that will only be revealed when research documenting injury seen during 

clear visualisation of all parts of the genital tract including the vaginal vault and fornices 
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after consensual and non-consensual SI has been done. It could be that there is an 

association between consensual SI and upper vaginal injury, and non-consensual SI and 

external genital injury, but this cannot be established on the basis of research to date. 

Without careful genital examinations of all parts of the genital tract using illuminated 

transparent vaginal specula, such patterns may never be identified. 

ix. Acknowledgement of other influencing factors 

Research that does not acknowledge the characteristics of participants that have the  

potential to influence whether injury occurs or not. Age and hormonal status are probably 

the most significant of these because of the increased genital injury rates that have been 

identified in adolescent [301, 380] and postmenopausal sexual assault victims [26, 290-

292] in some studies. Some early studies include pre-pubertal children and elderly women 

in their study samples ensuring their genital injury prevalence data was of little value [78, 

310, 357-359, 370, 433].  Ideally, study samples should be separated into hormonally 

homogeneous groups to allow reasonable conclusions to be drawn when comparing groups.  

 Other potential influencing factors such as skin type, previous sexual experience, 

previous obstetric history, previous gynaecological surgery, medical conditions or 

medications that may increase the likelihood of injury should be recorded and considered as 

possible confounding variables.  

Similarly, all details of the penetration episode should be sought; in particular, type 

of penetrating article/s, use of lubrication and/or condoms, and degree of penetration. 

Information about whether either party was affected by alcohol or drugs may also be of 

benefit. Ideally, homogeneous groups should be investigated separately such as penile, 

finger or foreign body penetration of the vagina, although long term large scale studies will 

be required to achieve large enough study samples. 
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2.3.3.3 Research results by type of study 
 

To assist with understanding the results of genital injury research to date, it is 

helpful to consider genital injury studies in terms of the primary research objective as well 

as examination method and the ‘consent group’ investigated; that is, non-consensual SI, 

consensual SI or inclusion of both groups for comparison purposes.  Table 2.3e below lists 

the types of genital injury study by primary research objective identified in the 110 papers 

reviewed. 

Table 2.3e  Summary of all types of sex-related female genital injury studies 

 

TYPES OF SEX-RELATED FGI STUDIES (Total = 110) 
Genital injury requiring hospital admission studies 26 

‘Legal outcome’ studies 9 
Demographic audit studies 16 
‘Associated factor’ studies 12 
Special sub-group studies 20 
Examination method comparison studies 7 

 
Non-consensual sex only  
(or ‘sexual assault’)   
studies 
 

Other 5 

 
 

69 

Consensual sex only studies 7 
Non-consensual vs consensual sex ‘comparison’ studies 8 
TOTAL 110 

Studies in relation to genital injury requiring hospital admission are essentially 

hospital case audits of serious genital injury that provide information about injury, mostly 

vaginal lacerations requiring surgical intervention resulting from sexual and non-sexual 

causes. Some of these papers provide information about whether the sexual contact was 

consensual or non-consensual. Non-consensual SI genital injury or ‘sexual assault’ studies 

make up the largest proportion of genital injury studies, but have been carried out for a 

variety of different purposes; to assess whether the presence of absence of genital injury has 

any effect upon legal outcome in sexual assault cases or ‘legal outcome’ studies, to look for 

factors that may be associated with increased or decreased likelihood of genital injury 

occurring during sexual assault or ‘associated factor’ studies, studies that investigate 

genital injury in special sub-groups such as adolescents, those with no previous sexual 
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experience or postmenopausal women, and finally studies that compare detection of genital 

injury by different examination methods. Some sexual assault studies have tackled more 

than one of these aspects in one research project. Very few studies have been done that 

focus solely on genital injury as a result of consensual SI; those that do exist have often 

been done in non-forensic settings. However, their value is significant given the relative 

paucity of attention to comparative consensual SI genital injury research in the forensic 

field. Finally, the studies that collect data about prevalence and type of genital injury after 

consensual and non-consensual SI or so-called ‘comparison studies’ are the most useful in 

regard to interpreting the significance of genital injury in relation to consent 

i. Hospital admission studies 

Despite the relative infrequency of hospital surgical admissions for gynaecological 

trauma which can account for as low as 0.004% of hospital admissions depending on the 

study population, a significant number of papers reviewing hospital cases of non-obstetric 

female genital tract trauma have been published internationally. Twenty six papers that 

reviewed case series data and 19 papers describing single case reports of non-obstetric 

female genital injuries requiring hospital admission were identified.  

Case series studies 

The case series studies are summarised in Literature Review Table 1 (Appendix A).  

While most cases involved women of reproductive age, some included children. Sample 

sizes varied from as few as four [119] to 133 [179], and comprised injuries arising as a 

result of sexual intercourse as well as other causes; some studies further categorised sex-

related injuries into those caused consensually and non-consensually. Eight studies 

included non-coital causes of serious genital injury that accounted for between 12% and 

67% of the total case sample, 17 studies comprised only coital injuries and one did not give 

details about causation. Of the studies that included any coitally related injuries, consensual 
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sex was implicated in between 32% [348] and 100% [115, 116, 120, 185, 338, 339] of 

reviewed cases. All cases were the result of non-consensual sex in only one study [343]; 

this review of 91 Ethiopian women with faecal incontinence treated successfully at Addis 

Ababa Fistula Hospital cited 13 cases as the result of ‘rape’ and 78 cases as non-consensual 

but ‘under cover of marriage’. Otherwise, non-consensual sex accounted for between 1.5% 

[179] and 68% [348].  

In the case series studies, the majority of injuries requiring hospital admission were 

vaginal lacerations; five studies also included labial haematomas [120, 163, 164, 166, 167], 

one study included a genital burn from a hot iron [184] and another reviewed five cases of 

haemoperitoneum due to sexual intercourse without injury [185].  None of the labial 

haematomas described in the case series studies were coital in origin, and in fact only two  

cases of a coitally induced labial haematoma requiring hospital admission were found; both 

were the result of consensual sex [168, 434]. 

Single case reports  

 All 19 case report papers described hospital admissions as a result of consensual 

sex. These case reports included a range of unusual injuries and conditions including 

vaginal rupture [180] air embolism due to the blowing of air into the vagina (or 

‘insufflation’), penetration of the vagina with fingers [280] or rear entry penile vaginal 

intercourse both during pregnancy [278, 279] and in the non-pregnant female.[281] Some 

of these cases resulted in death. Evisceration of small intestine into the vaginal vault [356], 

small bowel perforation [345], rectovaginal [352, 353] and vesicovaginal fistulae [346, 

347] and peritonitis [340] were also described.  

 Nulliparous women of reproductive age, adolescents and young women with no 

previous history of sexual intercourse, postmenopausal women and women having 

intercourse for the first time post childbirth or post gynaecological surgery appeared to be 
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over-represented in these cases reviews, although which of these women were injured 

during sexual intercourse and which by non-coital means was difficult to ascertain. 

Vaginal lacerations due to sexual penetration 

Most vaginal lacerations resulting from sexual penetration appear to occur in the 

high vagina or vaginal vault, usually in the posterior or right lateral fornix [164, 179-185]. 

The orientation of the cervix to the longitudinal axis of the vagina is said to predispose the 

posterior fornix, which has relatively little connective tissue support, to injuries during 

penetration [252]. Lacerations to the posterior fornix are more likely to occur when the 

female is lying on her back with hips flexed or when the uterus is retroverted. In these 

situations, the posterior vaginal wall is not protected by the cervix and is therefore more 

exposed to the penetrating object [119]. The right lateral fornix also appears to be prone to 

injury because in most women, the uterus is rotated toward the right side of the vaginal 

canal. Silicone casts made of the vaginal canal have demonstrated this, confirming that the 

cervix is positioned to the left of the midline [178] which opens up the space to the right of 

the cervix and encourages the penetrating penis in this direction [116].  

 Originally upper vaginal lacerations were believed to be due to an ‘over-excitement’ 

of the female genitals with violent contractions of the vaginal vault leading to reduced 

elasticity and volume. However improved understanding of sexual physiology and case 

series studies do not support this theory [258]. Multiple factors are referred to in the 

literature as contributing to the risk of vaginal laceration during vaginal penetration, some 

with more validity than others, including failure of normal sexual response of vaginal 

lubrication and dilation, position of the female on her back with hips flexed or rear entry, 

size disparity between male and female genital organs, extremely vigorous, rough or 

clumsy penetration, intoxication, postmenopausal atrophic vaginal tissue, pregnancy or 

post-partum state, vaginal scarring from previous surgery or childbirth and penetration with 
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foreign bodies [115, 116, 165, 177, 341]. One study of 106 coital lacerations, identified that 

74% were associated with chronic vaginal infection and 32% with the luteal or post-

ovulatory phase of the menstrual cycle [341]. The best explanation is likely to be a lack of 

sexual arousal making the vagina less distensible and therefore more prone to laceration or 

rupture together with a range of other factors playing a greater or lesser role in each 

individual case [258]. 

It is worth noting that vaginal lacerations are more likely to occur in women of 

reproductive age who have been previously sexually active. They appear to be more 

common in nulliparous women, with increasing parity appearing to be protective, but also 

occur in parous women. The majority of upper vaginal lacerations appear to occur in 

women who have had previous pregnancies while lower vaginal and vaginal entrance 

lacerations occurring in younger women and those not previously sexually active [344].   

ii. Non-consensual SI only or ‘sexual assault’ studies 

Legal outcome sexual assault studies 

All studies investigating the relationship between the presence of genital injury in 

sexual assault victims and legal outcome involved retrospective reviews of medical records, 

often by socio-legal researchers. Because many were written from a non-medical 

perspective, they do not provide enough detail in relation to forensic examinations to allow 

valid use of genital injury data. The findings of these studies are valuable in relation to 

legal outcome and have been discussed previously in Section 2.1.4.2.   

Some legal outcome studies did however cite genital injury rates that could be 

usefully included in this review. While not addressing all necessary research requirements, 

these studies are worthy of consideration because of the large sample sizes used. Eight 

studies used genital injury data from macroscopic examinations [36, 79, 81, 82, 84-86, 89, 

435] and identified genital injury rates between 9% [84] and 33% [82, 435]. One primarily 
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macroscopic examination study of 462 sexual assault victims, found genital bruises, 

abrasions and lacerations were identified in 42% [89], although 7% were also examined 

colposcopically.  

One unpublished but comprehensive thesis [11] used case data from services using 

colposcopic examination with toluidine blue staining, identified a genital injury rate of 73% 

in a sample size of 642. All cases were examined within 72 hours, and redness and swelling 

were only included if ‘localised’. Ten genital sites were examined although whether peri-

anal and anal findings were included or not is unclear. Participant ages ranged from 12 to 

95 years with 24% less than 18 years and 10% over 40 years; however, the author states no 

difference in injury rate was detected in relation to age.  An interesting finding in this study 

was that a greater injury rate was identified when both penis and finger penetration were 

involved (78%). Thirty nine per cent had two or more injuries and the posterior fourchette 

was the most common genital site injured. Injury to the cervix was found in 13% and more 

likely with finger or foreign body penetration. 

‘Associated factor’ sexual assault studies 

Many sexual assault studies provide genital injury prevalence data and include  

reference to factors or variables identified as being associated with higher rates of genital 

injury providing valuable information for the design of genital injury research 

methodology.  

The presence of macroscopically detected genital injury was shown to be more 

likely in those without prior sexual experience [41, 316, 317] and if examination occurred 

within 24 hours [316]. Another macroscopic examination studies found no association 

between genital injury and penetration to examination time, parity, relationship to assailant 

or decision to report to police [317]. These variables were confirmed as having no 

association with genital injury in the most recent macroscopic examination study to date 
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[113] except for relationship to assailant. This study showed an increase in genital injury 

when the assailant was known to the victim, but no relationship between genital injury and 

position during sexual intercourse.  

In studies using both macroscopic and colposcopic examination, genital injury was 

more likely to be detected if examination took place within 72 hours of the incident [22, 

315], if the woman had not been previously sexually active [315], was not on hormonal 

contraception [315] or when bodily injuries were sustained [315]. Genital injury was less 

likely to be detected in these studies if examination took place more than 48 hours after the 

incident, and the more pregnancies a woman had had, that is, with greater parity [312]. 

Studies using colposcopy and staining identified higher genital injury detection 

rates if examination took place within 24 hours of the incident [306, 379, 382, 394], if 

alcohol was involved [328, 332], if the woman was not menstruating at the time of the 

examination (70% vs 58%) [299] and if she also sustained bodily injury [394]. Other 

colposcopy and staining studies found no effect of intoxication on genital injury rate [291, 

330]. This incongruity may be explained by the ‘degree’ of intoxication involved and the 

length of time taken to present for examination afterwards. Another study found that sexual 

assault victims who were ‘incapacitated’ at the time by intoxication with drugs or alcohol, 

presented later for examination and were found to have less genital injury than those who 

remained conscious during the assault [329]. Delay in presenting for examination is an 

important influence upon genital injury detection rates but can occur for a variety of 

reasons; another study confirmed that those who delayed seeking an examination after 

sexual assault were more likely to have lost consciousness during the assault, and also more 

likely to have been assaulted by someone known to them and sustained bodily injuries 

[378]. Two colposcopy and staining studies found little difference in genital injury rate or 
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type between those sexually assaulted by a stranger and those assaulted by someone 

previously known to them [436, 437].     

Such ‘associated factor’ studies though often resulting in conflicting conclusions, 

can provide important ‘screening’ data to identify possible confounding factors for further 

investigation. However, ‘associations’ identified in studies like these cannot be assumed to 

be causal or definitive, because of the complex interplay that occurs with other factors that 

influence genital injury detection, in any given scenario.  

Special subgroup sexual assault studies 

One means of addressing the multiple factors that must be considered in sex-related  

genital injury research is to select specific subgroups of participants for investigation and 

data analysis, and either looking at them in isolation or comparing them with a group with 

the opposite characteristics. Many sexual assault studies have sought to examine genital 

injury prevalence and pattern in specific sub-groups. 

a. Adolescents 

An adolescent study using macroscopic examination and excluding anal findings 

found genital injury in 40% [41] while studies in adolescents using colposcopy without 

staining found genito-anal injury in 65.7% [380] and with staining in 72% [400], 77% 

[394] and 83% [301] and 85% [161]. A macroscopic with staining comparison study of 

adolescents aged 11 to 18 years examined within 48 hours of vaginal penetration, identified 

post fourchette lacerations in 28% of consensual and 28% of non-consensual SI cases 

[384]. 

b. Postmenopausal women 

 Two macroscopic examination studies in postmenopausal sexual assault victims 

identified genital injury in 52% [289] and 43% [26]. However, a colposcopy with staining 

study that used three age categories as ‘proxies’ for reproductive, peri-menopausal and post 
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menopausal hormonal status found no difference in genital injury rates between the groups 

[295]. In this study, genital injury was detected in 52.5% of 14-39 year olds, 32.5% of 40-

49 year olds and 51% of those 50 years and over, although as the authors pointed out, a 

menstrual history was not taken from these women and age may not necessarily correlate 

with hormonal status.  

c. Pregnant women 

 A study investigating sexual assault in pregnant women found that genital injury 

was less common in pregnant (5%) sexual assault victims than if not pregnant (21%). This 

study compared two groups of 114 women, matched for type of assault and time to 

examination with approximately 80% seen within 6 hours of the incident. Details of 

method of genital examination were not given, indicating likely macroscopic examination 

[438].  

d. Previous sexual experience 

 Macroscopically detected genito-anal injury was found in 65.2% of sexual assault 

victims aged 15-64 years who had not had previous SI, compared to 25.2% in those who 

had. [313], and 53% of adolescents aged 12-17 years with no previous sexual experience 

and 32% who had had SI prior to the assault [41]. 

e. Skin type  

 A colposcopy with staining study in 2234 sexual assault victims, identified genito-

anal in 64% of ‘white’ women and 54% of ‘black’ women [308]. This study which included 

adolescents and adults, and included redness and swelling as documented injuries found 

that lacerations were the most common injury type in both groups and sites of injury were 

also the same: fossa navicularis being the most frequent site, followed by posterior 

fourchette and then the labia. ‘White’ women were more likely to have associated bodily 

injury than ‘black’ women. 
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f. Finger penetration 

 A colposcopy with staining study retrospectively reviewed records of 53 sexual 

assault victims who reported a sexual assault that involved any finger penetration of the 

vagina or anus [323]. Researchers used the TEARS injury classification and examined 10 

sites including peri-anal area; 81% were found to have injury with typical injury pattern 

being laceration to the posterior fourchette, abrasions to the labia minora and bruising to 

the hymen and cervix. 

g. Foreign object penetration 

 A small study of sexual assault victims involving any penetration with a foreign 

object, found a genital injury rate of 75% but included anal penetration, redness and 

swelling, involved penetration with other articles such as penis or finger/s in 80% of cases 

and only 60% were examined within 7 days of the assault [324]. 

h. Police reported cases 

 A macroscopic examination study reviewed the records of 156 sexual assault 

victims and found a genital injury rate of 18.1% in those reporting to police and 21% in 

those not reporting to police [374]. This study which included documentation of swelling, 

anal penetration and injury, and in which 61.5% of examinations occurred within 24 hours, 

found there was an increased likelihood of reporting to police, if the victim had any bodily 

injury and was examined within 24 hours although this may be artefactually related to 

request by police that a victim have an examination as soon as possible, especially if she 

has obvious bodily injuries. 

i. Examination method comparison sexual assault studies 

 A large number of sexual assault studies have been done with the primary aim of  

comparing genital injury detection rates using different methods of genital examination [33, 

364, 375, 381, 416, 419, 420, 439]. In addition, there are three studies, comparing 
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macroscopic examination with and without staining in both non-consensual and consensual 

SI groups [360, 384, 385] and one study comparing the use of all examination methods to 

detect genital injury after consensual SI [386]; these four studies will be discussed in 

subsequent sections. Other papers which review and comment upon various aspects of 

different examination methods have also been published [109, 362, 440, 441].  

 A landmark Brazilian study [33] prospectively compared macroscopic and 

colposcopic hymenal examination findings in 500 sexual assault cases and concluded that 

colposcopy improved or ‘clarified’ assessment in 11.9% of cases, but included prepubertal 

children in the study sample, documented both recent and ‘healed’ hymenal injuries and 

gave no details of penetration scenario. The only apparent ‘recent’ hymenal injury that was 

documented was a ‘rupture’ so it is uncertain whether abrasions and bruises were not seen 

or not looked for. 

 Another study comparing macroscopic and colposcopic examination [416] in sexual 

assault victims 18 years or older who were examined within 72 hours also identified 

improved genital injury detection with colposcopy. Fifty six women were examined 

macroscopically prior to the introduction of colpscopy at a sexual assault service and 

another 60 women examined colposcopically afterwards. Although no details are given 

about which injuries were included or which sites examined, macroscopically detected 

injury rate was 36% compared to a colposcopically detected injury rate of 60%. 

 A prospective study of 17 sexual assault victims [364] who were aged 15 years and 

over and examined for genital bruises, abrasions and lacerations within 24 hours of the 

incident, found macroscopically detected injury in 6% and colposcopically detected injury 

in 53%. No penetration scenario details were given and genital sites examined were not 

specified so this study may have included anal findings. 
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 Use of a Foleys catheter balloon was found to increase by 45% the detection of 

hymenal injuries, in particular lacerations, in adolescent sexual assault victims examined 

colposcopically with staining [375]. 

 The most useful sexual assault examination method comparison study [381] is also 

the most recent, and was carried out prospectively in 445 victims aged 13-74 years, 84% of 

whom were examined within 48 hours. Genital injury which was defined by the TEARS 

classification system and so included redness and swelling, was detected in 68% using all 3 

techniques; that is, macroscopic, colposcopic and staining techniques.  Single sites of injury 

occurred in 27% and multiple sites in 41%, and 68% of all genital injury occurred at one of 

three sites; posterior fourchette, fossa navicularis or the labia minora. A total of 837 

injuries were documented: macroscopic examination detected 531 or 61%, toluidine blue 

staining and macroscopic staining detected an additional 285 or 34% and colposcopy an 

additional 21 injuries or 3%. The injuries typically detected by colposcope alone were 

redness and swelling of the hymen and cervix. This is an important study which, if repeated 

without the inclusion of the non-specific findings of redness and swelling, may well prove 

the lack of benefit in using a colposcope for sexual assault examinations. 

iii. Consensual SI studies 

Only 15 studies that included any genital injury data in relation to consensual SI  

could be located; eight of these are comparison studies between non-consensual and 

consensual SI groups and will be discussed in the next section, leaving seven studies that 

focus exclusively on genital examination findings in healthy consensually sexually active 

women [39, 150, 151, 160, 238, 307, 386]. Of note is that all seven of these consensual 

group studies utilise colposcopy with or without other examination methods; there are no 

macroscopic examination studies that focus exclusively on consensual SI data. Some of the 

following studies have been mentioned earlier in relation to particular aspects of their 
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methodology; however they will be discussed here in more detail, with respect to their 

overall relevance for genital injury significance in sexual assault.  

 The earliest of these was Norvell’s small prospective study of colposcopic 

examination findings before and after staining with Lugol’s solution in 18 volunteers on 

two separate occasions; firstly after 72 hours of ‘sexual abstinence’ and secondly within 6 

hours of an episode of consensual vaginal intercourse [160]. The age of subjects ranged 

from 23 to 25 years; none were pregnant, menstruating or using barrier contraception and 

all were genitally asymptomatic. A speculum was not used with examination limited to 

vaginal entrance, hymen and distal two thirds of vaginal canal. The examination protocol at 

each visit was the same: colposcopic examination (with 16X magnification), followed by 

staining and macroscopic examination, then repeated colposcopic examination. Since 

Lugol’s solution staining (which identifies skin disruption by lack of dye uptake), was 

found to be no better than macroscopic examination alone, this study can be thought of 

more accurately as a colposcopic examination study. All positive findings which were 

defined as increased vascularity or telangiectasia, broken capillaries and micro-abrasions 

were only visible colposcopically, and were detected in 2/18 after sexual abstinence and 

11/18 after recent consensual SI. Colposcopically detected increased vascularity may have 

been related to sexual response given that examination occurred 6 hours after SI; however, 

it was also seen without recent sexual intercourse. Micro-abrasions in contrast, were only 

seen after sexual intercourse. These results would appear to support the exclusion of 

colposcopic changes such as increased vascularity from injury documentation in sexual 

assault cases, since they do not appear to be associated with recent sexual intercourse. The 

colposcopic detection of micro-abrasions after consensual SI which cannot be detected 

macroscopically would appear to support the use of macroscopic examination rather than 

colposcopic examination in sexual assault victims. 
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 Although subjects utilised barrier contraception in Soper’s colposcopic examination 

study of the effect of consensual SI on the genital tracts of 30 women, these results are still 

worth noting [238]. Fifteen women were randomly assigned a diaphragm and fifteen 

women a female condom to use during the study; each was examined macroscopically and 

colposcopically on four occasions;- initially prior to barrier insertion, then once three hours 

after insertion of the contraceptive barrier, once the next day after an episode of consensual 

SI and finally again five days later after five further episodes of consensual SI. Despite 

daily sexual intercourse for most participants, there was no evidence of bruising, fissures or 

tears at any examination using either barrier. One subject using the female condom was 

found to have two small areas of redness of less than 1mm in diameter found 

colposcopically at the examination following the first episode of SI; these were 

asymptomatic and resolved spontaneously despite continued sexual intercourse. The 

colposcopic detection of localised areas of redness which may or may not be associated 

with recent consensual SI, provides additional support for exclusion of this finding from 

any injury documentation process. 

 Fraser’s previously mentioned international multi-centre study of colposcopically 

detected vaginal and cervical epithelial changes in 107 healthy sexually active women of 

reproductive age who were examined a total of 314 times over a 4-6 month period, though 

not conducted for a forensic purpose, is a crucial contribution to the ‘colposcopy or 

macroscopic examination’ debate in relation to sexual assault examinations [150]. Fifty six 

‘alterations’ in epithelial appearance were detected in 314 (17.8%) examinations and in 41 

of 107 (38.3%) women. The most common findings were petechiae seen in 10% (30/314) 

of examinations, erythema seen in 3% (9/314) of examinations, abrasions in 2% (5/314) 

and oedema or swelling in 1% (4/314). The incidence of these findings was highest in the 

24 hour period following consensual SI, and after recent tampon use; some were also seen 
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on occasion after speculum insertion. Of the five abrasions seen, three occurred within 24 

hours of consensual SI and one after recent tampon insertion. There were no obvious 

precipitating factors for one abrasion. Eighty per cent of the minor changes noted, were 

difficult to see macroscopically, although details of which findings were detected 

macroscopically and which colposcopically were not provided. Even if non-specific 

findings of redness and swelling are excluded, the incidence of colposcopically detected 

abrasions after recent consensual SI and tampon use provides further support for 

macroscopic over colposcopic examination of sexual assault victims.  

Of the 26 atypical appearances seen in the Fraser study after recent consensual SI, 

five were erythema at the vaginal entrance or lower third of vagina, and ten were petechiae 

on the vaginal wall, in the vaginal fornices or on the forniceal surface of the cervix. 

Without careful illumination of the vaginal canal and vault, it is likely that only the external 

and lower vaginal findings would have been detected. Although one author has argued that 

Fraser’s atypical findings differ from those of most sexual assault studies because they are 

less often seen on the external genitalia (19%) than intravaginally (38%) [432], these 

findings detract significantly from arguments that non-consensual genital injury occurs 

exclusively on the external genitalia because of lack of pelvic tilt. In summary, the Fraser 

study highlights the problems faced by those who colposcopically examine sexual assault 

victims because of the similarity of findings after consensual SI, and emphasises the 

importance of good illumination of the upper vagina during examination and careful 

documentation of other recent activities that may cause epithelial injury such as tampon 

insertion or recent speculum examination when assessing sexual assault victims. 

Eschenbach’s prospective study of the effect of consensual SI on vulval, vaginal 

and cervical epithelium with and without the use of a male condom, is yet another 

instructive non-forensic study [151]. This study involved the macroscopic and colposcopic 
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examination of 42 women aged from 18-40 years on five occasions: initially prior to 

random allocation to ‘condom’ or ‘no condom’ group, after at least two days of sexual 

abstinence, then again at 8-12 hours, 3-4 days and 6-8 days after an index episode of 

vaginal SI. The only finding noted at any examination in either group was erythema. Vulval 

erythema was seen in 19% of all participants after two days of sexual abstinence and 

although there was an increase in vulval erythema at the first examination after SI, it was 

only significant in the women whose partners used a condom. Vaginal erythema was only 

seen in one woman on one occasion; her partner did not use a condom and the redness was 

noted 8-12 hrs after SI but not at subsequent examinations or prior to SI. These results are 

further evidence of the non-specific nature of external genital erythema which is seen in 

sexually abstinent women and after recent consensual SI. While vaginal erythema was not 

seen in any sexually abstinent women, it appeared to be associated with recent consensual 

SI although this finding may have had an alternative explanation; even so, it would appear 

to be of little forensic value to document post sexual assault. Additionally, this study 

demonstrates that the use of a condom has no effect upon the likelihood of genital injury 

occurring during sex.  

Sommers [307] and Zink [386] appeared to use the same prospective study sample 

of 120 volunteers aged 21-68 years recruited from an urban health sciences centre by flyer 

and word of mouth; exclusion criteria included genital injury for which treatment was 

sought in previous month, pregnancy, current menses, treatment for a sexually transmitted 

infection or abnormal Pap smear in previous 6 months and any history of gynaecological 

cancer. Fifty per cent of participants self-identified as ‘black’ and 80% routinely had sex 

between 1 and 5 times per week. The focus of Sommer’s analysis was whether skin colour 

played a significant role in detection of genito-anal injury and Zink analysed data to 

compare detection of genito-anal injury by different  methods of examination  Two 
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forensically experienced nurses performed all genital examinations within 24 hours of 

consensual sexual intercourse which was not specified as vaginal or anal, using 

macroscopic examination, colposcopic examination and external genital toluidine blue 

staining and TEARS injury classification, although Zink excluded swelling in her paper 

because of low numbers. Eleven sites were examined and grouped under three headings: 

external genital (labia majora, labia minora, peri-urethral area, posterior fourchette, fossa 

navicularis, perineum); internal genital (hymen, vagina, cervix) and anus (anal, rectal). 

Examination results from each method were assessed separately and then ‘pooled’ by 

noting the presence of at least one genito-anal injury seen with any method of examination. 

While detection rates for each method of examination were comparable with macroscopic 

examination detecting 47%, colposcopy detecting 46% and external genital toluidine blue 

staining detecting 39%, the results showed an overall genito-anal injury rate of 55%. This 

figure includes non-specific findings of redness and swelling and also anal findings, which 

is the likely reason for such a high rate of injury detection even with macroscopic 

examination (47%). Injury in ‘white’ women was detected more often than in ‘black’ 

women (68% and 48% respectively) with the difference relating to external genital injury 

only. Eight had injuries detected with toluidine blue staining, that was not seen on 

macroscopic or colposcopic examination suggesting that staining was done after speculum 

examination; however, the order in which the components of the examination were 

conducted was not clarified. Toluidine blue positive findings have been noted after 

speculum insertion [250], and it is possible that, if staining followed speculum insertion, 

additional examination-related injuries were detected after initial macroscopic and 

colposcopic examination. 

 Finally a study by Anderson [39] looked exclusively at genital injury after 

consensual SI to investigate changes in injury detection with time after an index episode of 
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SI. Forty women aged 18-39 years recruited by flyer from hospital, university and local 

community population were examined macroscopically and colposcopically with the use of 

a balloon catheter to visualise the hymen, as well as external genital staining after an 

episode of vaginal penile SI which included finger penetration in 49% of cases. The first 

examination was performed within 48 hours of SI and the second 24 hours later, although 

only 35 women attended for this examination. Toluidine blue was applied prior to 

speculum examination, and TEARS injury classification was used; eight genital sites were 

examined and did not include anal findings. Pre and post speculum examination 

photographs were taken to detect any speculum-induced injury. This is one of the first 

studies to include a measurement of injury surface area (SA); SA was recorded at the time 

of examination and then confirmed by recalculating from digital photographs using a 

plastic overlay. Unfortunately this paper does not cite any injury prevalence data. While it 

identified a significant decrease in total injury SA, SA of abrasions and areas of redness, 

and SA of posterior fourchette injury at the second examination, it found no significant 

difference in the SA of bruises, lacerations or areas of swelling, or the number of injuries or 

number of sites of injury except when seen at the posterior fourchette at the two 

examination times. 

iv. Consent group comparison studies 

Finally, the most clinically useful studies that have been done in relation to this 

subject, are those that compare genital injury in women after non-consensual SI and 

consensual SI. There is potential for greater consistency in methodological approach to 

both consent groups in these studies, thus allowing more reliable comparison of findings. 

However, in spite of this potential, data collection from each consent group may be 

performed differently within the same study [113]. 
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  Those who set out to investigate the efficacy of examination for genital injury using 

genital stain techniques recognised the need for comparison data in consensual and non-

consensual groups in the 1980s. Three studies which have already been mentioned because 

of their importance with respect to understanding detection of injury using stains or dyes 

involved genital examination after both consensual and non-consensual SI [360, 384, 385]. 

None of these studies used colposcopy and all were prospective involving examination of 

the external genitalia for lacerations.  

 Lauber and Souma [360] recruited 22 sexual assault victims and 22 women who 

presented either to the ED, a fertility clinic or a family planning clinic with a 

gynaecological complaint. The ages of the women is not given. Two women from the 

consensual group had a positive toluidine blue finding, however one was deemed to be a 

‘false positive’ as the woman had an inflammatory vulvitis at the time of examination 

which resulted in diffuse stain uptake. Thus, only one woman from the consensual group 

(4.5%) was found to have a laceration while 40% of women in the non-consensual group 

had such a finding. The laceration visible with staining in woman after consensual SI, was 

not seen without use of the stain. The authors draw upon data from five years of non-

paediatric sexual assault cases examined macroscopically at their service to cite a genital 

injury detection rate of 34.4% (123/426) which allows comparison of injury rates detected 

macroscopically without staining; 0% after consensual SI compared to 34.4% after non-

consensual SI. The addition of genital staining to the examination protocol allowed 

detection of injury in one consensually sexually active woman that would not have been 

seen without the use of a stain.  

McCauley’s 1987 study [385] recruited 48 women aged 19-43 years presenting at a 

gynaecology clinic who had had consensual vaginal SI within the previous 48 hours to her 

consensual group; none had a history of vulval malignancy or recent episiotomy but no 
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details about their reason for presenting were given. These were compared with 24 sexual 

assault victims within 48 hours of vaginal penetration. Two women from the non-

consensual group had recently inserted a tampon and two from the consensual group had 

had recent speculum and digital vaginal examination. One woman penetrated non-

consensually was found to have a macroscopically detected laceration (4%), while no 

lacerations were seen macroscopically in women penetrated consensually. When toluidine 

blue staining of the external genitalia was used, 14/24 (58%) of women penetrated non-

consensually were found to have at least one laceration and 5/48 (10%) of those penetrated 

consensually. Of significance was that all women from the consensual group who had 

positive findings had complained of ‘dry’ or ‘painful’ intercourse. 

McCauley published a similar study in paediatric and adolescent subjects the year  

before [384]. The subjects in her study’s adolescent group were aged between 11 and 18 

years and included 25 sexual assault victims and 25 who presented to the ED or adolescent 

outpatient clinic and required a genital examination for a non-sexual assault reason such as 

pregnancy or vaginal discharge. Only 84% of the sexual assault victims gave a definite 

history of vaginal penetration. While no lacerations were detected macroscopically in her 

consensual group, 1/25 (4%) in the non-consensual group had a macroscopically detected 

laceration. Of significance is that the same number of girls in each consent group was found 

to have toluidine blue positive findings; 7/25 or 28%. All positive findings were lacerations 

at the posterior fourchette. In this adolescent group, the additional use of a genital stain to 

routine macroscopic examination, effectively removed any ability to distinguish between 

consent groups in relation to injury detected. 

 Three studies using colposcopy with staining have compared genital injury in 

consent groups [3, 121, 161].  Slaughter’s 1997 study [3] was the first large scale consent 

group comparison study and despite considerable problems with the recruitment of 
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consensual SI cases, is regularly referred to in courts, even in jurisdictions  where 

colposcopic examinations are not performed in adult sexual assault services. Her study 

analysed data from the retrospective review of 311 sexual assault victims and as a second 

component, then compared examination findings in 142 of these women who had been 

examined within 24 hours of penile vaginal penetration with examination findings in 75 

healthy women within 24 hours of recent consensual SI. Women recruited to the consensual 

group were either volunteers to the study (19), or had presented to the sexual assault service 

but who were attending for a follow-up check after a previous sexual assault (2), had 

withdrawn their allegation of non-consensual SI (48) or were less than 18 years of age and 

although maintaining that SI had been consensual, were brought to the service by parents or 

others because of statutory obligations (6). Because sexual assault victims were offered 

review appointments, all those in the consent group who were found to have injuries were 

asked to abstain from SI and return for review to confirm the finding. Women were 

examined at 11 sites including anus and rectum using TEARS injury classification criteria 

to document injuries. Genito-anal injury was found in 89% (127/142) of women within 24 

hours of non-consensual SI and in 11% (8/75) of those after consensual SI. Injury in the 

consensual group women occurred at only one site in contrast to the multiple sites of injury 

seen in the non-consensual group. A ‘single site of injury’ included the situation where 

multiple injuries were seen at one site or when injuries were noted bilaterally at the same 

anatomical site. Five women had redness or hypervascularity detected at initial examination 

that had not resolved by the time of the review appointment, prompting consideration that it 

may have been a normal variant in these women. However, despite this issue being raised 

relatively early in the evolution of colposcopic examination of sexual assault victims, many 

genital injury studies especially in the U.S. where use of the TEARS injury classification is  

widespread continue for the most part to include redness as a documented injury. 
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Another study utilising colposcopic examination with staining that compared 

genito-anal injury in adolescents aged 13-17 years after consensual and non-consensual SI 

was done by Jones et al [161]. Unfortunately, recruitment to the consensual SI group was 

again from those presenting to the sexual assault service in relation to statutory provisions 

because they were less than 18 years of age; 51/523 patients presenting to the service over a 

four year period had had recent SI which they said was consensual, despite 78% having 

reported the incident to police. Each of these ‘consensual SI’ cases were then matched to 

four non-consensual SI cases by age and previous sexual experience; cases in each consent 

group were also comparable by race, time to examination which was within 72 hours in 

about 90% of cases in each group, and alcohol use within the 24 hour period prior to the 

episode of SI (35-41%). Thirty one per cent of girls in the consensual SI group and 15% in 

the non-consensual group had had an episode of consensual SI within the previous 72 

hours.  Examiners documented injury at 10 sites including peri-anal injury, and using the 

TEARS classification system that includes redness and swelling. Genito-anal injury rates 

were similar in both groups with injury detected in 73% of adolescents after consensual SI 

and 85% after non-consensual SI. In both groups, the most common types of injury were 

lacerations and injury was most often found at the posterior fourchette or fossa navicularis. 

Adolescents in the non-consensual group were more likely to have abrasions which were 

most often found on the labia minora, bruises most often found on the cervix and hymen 

and swelling. Adolescents in the consensual group were found to have redness more 

frequently and any injury to the hymen. The authors of this study highlight the problems 

associated with recording redness as an injury, especially without an opportunity to review 

findings at a later date. This study was the first colposcopy with staining study to find such 

similarly high genital injury rates in both consensual and non-consensual SI groups but 

there would appear to have been ample reason for this given the problematic method of 
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recruitment to the consensual group, the high rate of alcohol association with episode of SI 

in both groups and the inclusion of redness and swelling as well as anal findings. However, 

instead of leading to a re-evaluation of the need for colposcopic examination in sexual 

assault victims, now that it had been established colposcopically detected genital injury 

rates were comparable whether SI was consensual or not, researchers began to focus their 

endeavours upon the search for a pattern of genital injury that might be reliably interpreted 

as having arisen in a non-consensual setting. 

 The best consensual group comparison study using colposcopic examination with  

staining was done by Anderson et al [121]. This paper is one of three publications [39, 40, 

121] derived from a doctoral thesis by the lead researcher, a forensic nurse examiner in 

Scottsville, Virginia [122]. This study addresses many of the problems associated with 

previous studies, although its genital injury rate findings cannot be applied to 

macroscopically detected genital injury. Non-consensual SI genital injury data was derived 

from a retrospective chart review of 56 healthy, non-pregnant women aged 16-54 years 

who presented to the ED for examination within 48 hours of a reported sexual assault. Forty 

six consensual SI participants were recruited prospectively by advertisements and flyers 

from university and local community and were all healthy, non-pregnant women aged 21-

45 years who were examined within 24 hours of SI. All women were pre-menopausal and 

time to examination (PET) did not differ significantly between the two groups. Both 

consent groups were examined by the same five forensically trained nurses. All women 

were examined externally and internally using colposcopic magnification with and without 

toluidine blue staining, and a standardised set of digital photographs taken. Photographs 

were used to exclude speculum-induced injury. Photographs were reviewed by three 

members of the research team to correlate with the written record of clinical findings. Peri-

anal and anal findings were not examined and redness and swelling were not documented 
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as injury. Unfortunately the type of penetrating article was not clarified. Use of lubricant 

and condoms differed between the groups; lubricant was used in 4% of non-consensual SI 

and 35% of consensual SI group, and condoms were used in 9% of non-consensual SI and 

20% of consensual SI group. 

 This study again found comparable genital injury rates between consent groups: 

32.1% (18/56) of women after non-consensual SI and 30.4% (14/46) of women after 

consensual SI. With methodological improvements, the numbers of women found with 

injury have significantly decreased even with colposcopic examination. A total of 15 

injuries were found in 14 women from the consensual SI group and 34 injuries in 18 

women from the non-consensual group. The frequency of posterior fourchette injuries was 

the same in both groups (~28%) and posterior fourchette lacerations were the most 

common injury in both groups This was the usual injury seen in the consensual SI group 

women who sustained an injury. Women in the non-consensual group were statistically 

more likely to have bruises than those in the consensual SI group (10.7% vs 2.2% 

respectively), abrasions (16.1% vs 4.3% respectively) and a total of two or more injuries 

(17.9% vs 2.2%). An interesting finding was the similar number of lacerations seen in each 

consent group with slightly fewer lacerations seen in the non-consensual than the 

consensual SI group (21.4% vs 23.9% respectively). Injuries to the labia minora were only 

seen after non-consensual SI (10.7%). 

 Although the retrospective nature of the non-consensual SI data detracts from the 

study reliability, the fact that the same nurses examined all subjects may counter this effect 

to some degree. However, using the same examiners for both groups without blinding them 

to participant group membership may also be a source of bias. The difficulty of carrying out 

‘blinded’ studies in sexual assault research is probably insurmountable; however a study 
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where each consent group is examined by a separate group of forensically trained clinicians 

may be the best approach.    

 The only consent group comparison study using macroscopic examination that has 

been published to date was done in the U.K. by McLean et al [113]. This is a significant 

addition to the literature and crucial for jurisdictions where macroscopic examination of 

sexual assault victims is accepted practice: it is the only forensic study to provide any data 

on macroscopically detected genital injury without staining, after consensual SI. This study 

compares injury data from retrospective record review of 500 sexual assault victims with 

examination findings in 68 women recruited by Pap smear reminder letter, examined in a 

primary care setting by forensically trained doctors after consensual SI. It is not clear 

whether any examiners were common to both groups. All participants were ≥18 years 

however an upper limit of age range was not given: 8% of non-consensual SI cases and 

28% of consensuals were >45 years and 6% of non-consensual SI cases and 19% of 

consensual SI cases were postmenopausal. All had experienced penile-vaginal penetration 

with one person in the previous 48 hours and were examined macroscopically for bruises, 

abrasions and lacerations at five genital sites: posterior fourchette, labia, hymen, vagina, 

and cervix. Peri-anal and anal findings were excluded. No record of injuries seen at the 

fossa navicularis and a lack of distinction between labia majora and minora as sites of 

injury or may hamper identification of any injury pattern specific to consent group, if it 

exists. Lack of clarity about whether an injury occurs on the inner or outer labia as well as 

whether located on the inner or outer aspects, is also problematic in relation to the legal 

question of ‘sexual penetration’. It is also not clear whether sexual assault victims who had 

also had an episode of recent consensual SI, in addition to the episode of non-consensual 

SI, were excluded; neither is any reference to recent tampon use or speculum examination.  
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 Genital injury rate in women after non-consensual SI was 22.8% (114/500) and 

5.9% (4/68) after consensual SI. Women in the consensual SI group were older than the 

non-consensual group (81% vs 42% ≥ 30 years respectively) and more likely to have had 

one or more vaginal births (70% vs 48% respectively). Unfortunately separate injury 

findings for postmenopausal participants is not given; the authors state that results did not 

differ ‘substantially’ from those of the whole sample and so were not included.  

A total of 134 injuries were identified in the 114 women with any injury from the non-

consensual SI group: 52 lacerations, 48 abrasions and 34 bruises. In contrast, five injuries 

were seen in four women from the consensual SI group; one laceration, one abrasion and 

three bruises. Non-consensual SI cases were generally examined earlier within the 48 hour 

period than consensual SI cases (85% and 59% within 24 hours respectively) which might 

explain the greater prevalence of bruises detected in the consensual group. 

 The posterior fourchette injury was the most common site of injury in both groups 

but was statistically more likely to occur in the non-consensual SI group than the 

consensual group (13.8% vs 4.4% respectively). Lacerations, usually seen at the posterior 

fourchette, and abrasions, usually seen on the labia, were the most frequent injuries in the 

non-consensual group. Eight per cent (41/500) of non-consensual SI group and 4.4% (3/68) 

of consensual SI group had more than one injury. 

A number of factors were analysed for significant associations with the detection of 

injury in the non-consensual SI group; no relationship was found with age, ethnicity, time 

to examination (PET) within 48 hours, menopausal status, position during SI or legal 

outcome. Genital injury was however found to be more common if the assailant was known 

to the victim (26%) than when unknown (16%). 

Although not without flaws in particular, the retrospective nature of the non-

consensual SI data, it is evident from this study that by conducting robust research using 
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macroscopic genital examination without magnification or staining to enhance detection, 

the significant difference in genital injury prevalence after consensual and non-consensual 

SI is apparent. With further methodological refinement such as prospective data collection 

hormonal homogeneity for the whole sample, macroscopic genital examination studies may 

provide us with further answers to the question of forensic genital injury significance. 

v. The concept of a ‘pattern’ of injury 

 Since it is understood that genital injury can occur as a result of consensual or non-

consensual SI, more recently researchers have focused on ‘patterns’ of genital injury after 

sexual intercourse in an effort to identify any differences in injuries caused by different 

scenarios. This has been especially important for those using magnification (colposcopy) 

and staining for genital examination, because of the similar prevalence rates found in 

consensual SI and non-consensual SI groups [3, 37, 38, 40]. Some no longer cite injury 

prevalence rates for consent groups, probably because they are so similar, and instead 

conduct complex statistical techniques in an effort to identify ‘predictors’ of consent group 

membership using a range of injury pattern characteristics [40]. These studies can be 

considered as a newly emerging type of genital injury research, the ‘genital injury pattern 

studies’. 

The ultimate aim of much ‘genital injury pattern’ research appears to be the 

development of a predictive model for determining whether sex was consensual based upon 

the use of certain genital injury criteria. However, the failure to control for the many 

potential confounding factors involved, has hampered these efforts to date. It may well be 

that the complexity of sex-related genital injury causation will not allow the development 

of such a model. Nevertheless, an appreciation of patterns of injury in various scenarios 

may assist with genital injury interpretation and is therefore an important addition to 

current knowledge, especially for medical witnesses in sexual assault trials. This is of 

 206



particular importance because, as discussed in an earlier section, the presence of genital 

injury appears to be associated to some degree with a victim’s decision to report to police, 

the police decision to investigate and the legal decision to prosecute.  

 The concept of a genital injury pattern resulting from non-consensual sex was first 

suggested by Olusanya in 1986 [442]. In 1992, Slaughter identified a pattern of injury in 

sexual assault victims when she noted lacerations to the posterior fourchette and abrasions 

to the inner aspect of the labia minora as the most common injury findings in her 

colposcopic examinations of 131 women within 48 hours of penile vaginal penetration 

[159].  She formalised her approach to the search for a genital injury pattern five years later 

by collecting data on type, site, total number of injuries (NoI) and total number of sites 

(NoS) injured, and attempted to compare these aspects in non-consensual and consensual 

sex scenarios [3]. Although there were problems with recruitment of her consensual 

subjects in this particular study, as well as inclusion of anal penetration injuries and non-

specific findings such as redness and swelling, she was responsible for initiating and 

guiding future genital research in the direction of pattern identification. She was the first to 

identify a hierarchy of injury frequency to certain genital sites in non-consensual sex: 

posterior fourchette (70%), labia minora (53%), hymen (29%) and fossa navicularis (25%).   

Thereafter genital injury studies endeavoured to be more explicit in their injury 

descriptions and included prevalence, type and site of injury. Use of the so-called TEARS 

injury classification system was embraced by many U.S. forensic examiners and although 

inherently flawed because of its inclusion of the non-specific findings of erythema and 

redness, was at least, a means of standardising injury documentation. 

Sommers further developed the concept of a genital injury pattern ten years later in 

her review of the literature [37] and advocated the use of an agreed model of describing 
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genital injury to assist with research and clinical practice. She proposed a definition of 

genital injury pattern that included the following: 

i. Prevalence or the proportion of females with injury at any genito-anal location 

ii. Frequency or the number of injuries detected during each aspect of the 

examination which she proposed should include macroscopic visual inspection, 

colposcopy and after stain or dye application.  

iii. Location or anatomical site of injury 

iv. Severity or area and degree of injury 

v. Type using TEARS classification. 

Other injury ‘type’ classifications have also been proposed but found to be less 

valuable. One study used non-perforating soft-tissue injury, lacerations or current bleeding 

to categorise genital injury [313]. While use of the TEARS classification system persists in 

many U.S. sexual assault centres conducting research, the most appropriate injury type 

classification was identified by this author as being limited to bruises, abrasions, and 

lacerations [1].  The most valuable genital injury studies use this simple classification and 

tend to have been conducted in jurisdictions where macroscopic visualisation is the only 

method of examination used [113, 365, 376]. 

Severity of injury 

Injury ‘severity’ assessment was not clarified in detail by Sommers when she 

proposed it as part of her model for a genital injury pattern, and poses a challenge to define 

in relation to any injury, let alone genital injury. Some papers have attempted to describe 

genital injury severity as mild, moderate, or severe [376] but unless defined specifically, the 

value of this information is compromised by subjectivity. Other studies have used a 

Clinical Injury Extent Score (CIES) [35, 36, 85] to assess injury severity with specific 

definitions of mild, moderate and severe genital injury as follows:  
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CIES 0 (no injury)   No documented signs or symptoms of injury;  
CIES 1 (mild injury)  Redness or tenderness only or minor injuries with no  
    expected impact on physical function 
CIES 2 (moderate injury)  Injury or injuries expected to have some impact on 

function and/or more than redness or tenderness of 
the genitalia (including anal and rectal areas) eg 
lacerations, bruising, abrasions and/or injuries 
requiring treatment (lacerations requiring suturing, 
wounds requiring dressings) and/or bruising of the 
head and neck expected to result in significant 
headache  

CIES 3 (severe injury) Head injury with concussion and/or evidence of  
    attempted strangulation and/or other major injuries,  
    eg. fracture, internal organ contusion 
 

Using this scale, one retrospective review of 113 sexual assault cases [35] found 

bodily and genital injury was mild in 44%, moderate in 18% and severe in only one subject. 

This study involving females aged from 5-80 years who were examined by gynaecologists, 

84% within 72 hours, used the word ‘contusion’ to refer to ‘tenderness and painful 

sensation’. 

One study of adolescent sexual assault victims [443] used a genito-anal injury 

severity classification system based on a modified urological injury model [444] as follows:  

(I) Isolated genital laceration below hymen 
(II) Isolated genital laceration including hymen  
(III) Isolated genital laceration including vagina  
(IV)     Grade II or III injury plus partial tear of anorectum  
(IV) Grade III injury plus complete tear of anorectum.  
 
 

However, this would appear of more value for use in hospital admission genital injury data 

than with the less severe injuries usually seen in relation to sexual intercourse. The 

American Association for the Surgery of Trauma (AAST ) uses a standard organ injury 

scale for recording severity of injury and has applied it for use with female genital injury 

[350]. While it could be modified to include more detail with respect to the less severe 
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injuries usually associated with sexual intercourse, a scale such as this at least brings 

together genital injuries of any severity as follows:  

 VAGINA:  Grade 1 Contusion or haematoma 
Grade II Superficial laceration involving mucosa only 

   Grade III Deep laceration into fat or muscle 
   Grade IV Complex laceration into cervix or peritoneum 
   Grade V Injury to adjacent organs (anus, rectum, urethra,  
     bladder) 

VULVA Grade I Contusion or haematoma 
  Grade II Superficial laceration to skin only 
  Grade III Deep laceration into fat or muscle 
  Grade IV Avulsion (skin, fat or muscle) 
  Grade V Injury to adjacent organs (anus, rectum, urethra,  
    bladder) 

 
While none would appear to be ideal for the purposes of recording sex-related 

genital injury, consideration of the use of a specifically defined scoring system may aid 

consistency and comparison between studies.   

Size or surface area of injury 

Perhaps a more reliable measurement of severity is injury size or dimensions 

although the practical difficulties associated with the measurement of small genital injuries 

may be considerable. Some of the more recent U.S. research has included attempts to 

measure total surface area (SA) of injury, using digital photo-documentation and plastic 

overlay techniques [39, 40]. Anderson’s 2009 consent group comparison study found that 

the inclusion of ‘diffuse’ or ‘generalised’ redness compromised data in relation to the 

number of sites injured (NoS) and total injury surface area (SA) [40]. Whilst the statistical 

analysis in this study was complex and difficult to assess,  the frequency of the finding of 

generalised redness in the consensual SI group, lead to greater ‘total injury SA’ being 

identified as ‘predictive’ of consensual SI. The concept of ‘surface area’ does not take 

account of different injury types and can therefore be misleading especially when including 

findings such as generalised redness or even larger bruises. Injuries such as lacerations and 
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linear abrasions that are two dimensional and thus do not have a surface area are given less 

‘weight’ in any measurement of total injury SA. However, while measurement of total 

injury SA may be unhelpful, comparative SA data within each injury type may prove useful 

in future.  

In summary it appears that currently, researchers are utilising a broad concept of 

genital injury pattern that encompasses injury type, site, dimensions, total number of 

injuries (NoI), total number of sites involved (NoS) and even number of sites with a given 

type of injury. Initial attempts at development of a predictive model for differentiating 

between injury caused by consensual and non-consensual sexual intercourse have been 

compromised by low sample numbers and problems with research methodology such as 

inclusion of non-specific findings such as redness [40]. However, these endeavours should 

not be discounted; with larger studies and refined methodology, a predictive model for 

consent scenario may yet be achievable. 

2.3.3.4 Summary of research to date 

i. Genital injury prevalence data 

 Since the vast majority of genital injury research has been carried out in sexual 

assault victims, current knowledge about the frequency with which genital injury arises as a 

result of vaginal penetrative sexual intercourse is somewhat ‘skewed’. Although some data 

in relation to genital injury arising as a result of consensual SI exists, none of these studies 

have large enough sample sizes and few have been conducted with the rigorous 

methodology required to make useful comparisons with available data in relation to genital 

injury arising from sexual assault. 

 Injury prevalence results are highly dependent upon the research methodology used, 

with examination methods in particular, exerting a marked effect on injury detection rates. 

The extent of the effect of this variation can be appreciated in the considerable variations in 
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injury prevalence rates found to date. In adolescent and adult females, consensual sex-

related injury prevalence has been identified as ranging from 0% in macroscopic studies 

[384, 385] to as high as 61.1% in a study using staining techniques and colposcopy [160] 

and non-consensual sex-related injury rates from 4% macroscopically [385] to as high as 

89% using stain techniques and colposcopy [3]. It is little wonder that confusion reigns and 

the courts are exposed to significantly different information depending on which papers the 

medical expert has read. 

Literature Review Tables 4 and 5 (Appendix A) provide a summary of all genital  

injury prevalence data cited by any study using any examination method, organised by 

consent group analysed. Literature Review Table 4 lists all studies citing consensual SI 

genital injury prevalence data and Literature Review Table 5 lists all studies citing non-

consensual SI genital injury prevalence data and include details of study sample size and 

age group. Of the 84 non-hospital admission studies reviewed, 13 cited genital injury rates 

after consensual SI and 72 cited genital injury rates after non-consensual SI.  

 Tables 2.3f and 2.3g allow an appreciation of the current deficiencies in the 

literature by comparing the key studies citing genital injury prevalence rates for consensual 

SI (13 studies) and non-consensual SI (37 studies) using the following four criteria;- 

i. Those which exclude redness and swelling 

ii. Those which exclude anal and peri-anal findings 

iii. Those which exclude children, pre-pubertal adolescents, post-menopausal women 

iv. Penetration to examination time (PET) < 72 hours 
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Table 2.3f Comparison of female genital injury (FGI) rates after consensual sexual intercourse in 13 key studies  
 

*Consensual and non-consensual sexual intercourse genital injury comparison study  **Legal outcome study 
 
 
 

 
1 When postmenopausal excluded and results ‘didn’t change substantially’ so not excluded 
2 Used TEARS but excluded redness and swelling 
3 Appears to be same study group as Sommers (2008) 
4 Used TEARS but excluded swelling 

                                   
COMPARISON OF FGI RATES AFTER CONSENSUAL SI IN 13 KEY STUDIES 

 
METHOD OF 
EXAMINATION 

STUDY AGE 
GROUP 

Excludes 
redness 
/swelling 

Excludes 
anal/ 
perianal 

Excludes 
prepubertal 
/postmenop. 

 
Time to examination 

 

SAMPLE 
SIZE (CSI) 

GI RATE 

Macroscopic only McLean (2010)* ≥18 yrs Yes Yes No1 < 48 hrs 68 5.9% 
Lauber (1982)* Not stated Yes Yes No < 48 hrs 22 4.5% 

Macro 0% McCauley (1986)* 11-18 yrs Yes Yes No < 48 hrs 25 
Stain 28% 
Macro 0% 

Macroscopic and 
staining 

McCauley (1987)* 19-43 yrs Yes Yes Yes < 48 hrs 48 
Stain 10% 

Soper (1991) ≥ 18 yrs Yes Yes Yes < 24 hrs 30 0% 
Fraser (1999) 18-35 yrs No Yes Yes < 24 hrs 103  25.2% 

Macroscopic and 
colposcopy 

Eschenbach (2001) 18-40 yrs No Yes Yes 8-12 hrs 42 Vulva 27% 
Vagina 5% 

Norvell (1984) 23-35 yrs No Yes Yes All examined 6 hrs post CSI 18  (6 hrs) 61.1% 
Slaughter (1997)* 13-48 yrs No Yes No < 24 hrs 75 11% 
Jones (2003b)* 13-17 yrs No No No 90% < 72 hrs 51 73% 

Colposcopic and 
staining 
 
 Anderson (2006)* 21-45 yrs Yes2 Yes  Yes < 24 hrs 46 30.4% 

Sommers (2008) 
 

≥21 yrs No No No < 24 hrs 120  All 3 
methods 
combined 
55% 

Macroscopic, staining 
and colposcopy 

Zink (2010)3 21-68 yrs No4 No No < 24 hrs 120 All 3 
methods 
combined 
55% 



Table 2.3g Comparison of female genital injury (FGI) rates after non-consensual sexual intercourse in 37 key studies  

*Consensual and non-consensual sexual intercourse genital injury comparison study  **Legal outcome study 

                                                                                                   
COMPARISON OF FGI RATES AFTER NON-CONSENSUAL SI IN 37 KEY STUDIES 

 

METHOD OF 
EXAMINATION 

STUDY AGE 
GROUP 

Excludes 
redness 
/swelling 

Excludes 
anal/ 
perianal 

Excludes 
prepubertal/ 
postmenop. 

 
Time to examination 

 

SAMPLE 
SIZE 
(NCSI ) 

GI RATE 

Tintinalli (1985)** 13-78 yrs No Yes No 95% < 24 hrs 372 18% 
Cartwright (1986) ≥10 yrs Yes No No Not stated 440 28% 
Cartwright (1987) ≥10 yrs Yes No No Not stated 161 21% 
Manser (1991) 12-69 yrs No5 Yes No 64% < 24 hrs 103 37% 
Rambow (1992)** > 16 yrs Yes Yes No < 36 hrs 182 9% 
Ramin (1992) 14-49 yrs No Yes Probably 56% < 6 hrs 129  18% 
Bowyer (1997) 16-48 yrs Yes No Yes ‘Most’ < 24 hrs 83 27% 
Wiley (2003)** >15 yrs Yes No No 74% < 24 hrs 365 18% 
Palmer (2004) 14-73 yrs Yes No No < 72 hrs 153 22% 
Sugar (2004) 15-87 yrs Yes No No 77% < 24 hrs 759 20% 
Hilden (2005) 20-49 yrs Yes No Yes < 72 hrs 143  27% 
Crane (2006) 13-87 yrs Yes No No 85% < 72 hrs 620 20.5% 
White (2006) 12-17 yrs Yes Yes No6 Not stated 224 40% 

Macroscopic only 

McLean (2010)* ≥18 yrs Yes Yes No7 < 48 hrs 500 22.8% 
Lauber (1982)* Not stated Yes Yes No  < 48 hrs 22 40% 

Macro 4% 
Macroscopic and 
staining McCauley (1987)* 19-55 yrs Yes Yes Probably < 48 hrs 24 

Stain 58% 
Baker (2008) 22-29 yrs No No Yes < 72 hrs 94 58.5% 
Maguire (2009) 13-74 yrs Yes No No 85% < 72 hrs 153 39% 
Texeira (1981) 4-51 yrs 

91%<18yrs 
No Hymen 

only 
No Not stated 500 11.9% ↑ 

with colpo 
56 macro 36% O’Brien (1997) ≥18 yrs 

 
No No No < 72 hrs 

60 colpo 60% 
Macro 6% 

Macroscopic and 
colposcopy 
 
 

Lenahan (1998) >15 yrs Yes No No < 24 hrs 17 
Colpo53% 

 

                                                 
5 Includes tenderness and redness, but not swelling 
6 93.3% post-menarchal, 2.7% pre-menarchal, 4% menarchal status not recorded 
7 When postmenopausal excluded from analysis, results ‘didn’t change substantially’ 
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Table 2.3g cont;- 
 

 
COMPARISON OF FGI RATES AFTER NON-CONSENSUAL SI IN 37 KEY STUDIES cont:- 

 
METHOD OF 
EXAMINATION 

STUDY AGE 
GROUP 

Excludes 
redness 
/swelling 

Excludes 
anal/ 
perianal 

Excludes 
prepubertal 
/postmenop 

 
Time to examination 

SAMPLE 
SIZE 
(NCSI) 

GI RATE 

Slaughter (1992) 13-85 yrs No Yes No < 48 hrs 131 87% 
< 24 hrs 142 89% Slaughter (1997)* 11-85 yrs No No No 
< 48 hrs 158 87% 

Lindsay (1998)** 12-95 yrs No8 No No < 72 hrs 642 73% 
Adams (2001) 14-19 yrs No No Probably 87% < 72 hrs 214 72% 
Sachs (2002) Not 

given9  
Yes No Yes 87% < 24 hrs 209 80% 

13-17 yrs No No No < 72 hrs 329 83% Jones (2003a) 
18-84 yrs No No No < 72 hrs 437 64% 

Jones (2003b)* 13-17 yrs No No No 90% < 72 hrs 204 85% 
15%labial 
traction. 

Jones (2003c) 13-19yrs  10 Yes Yes Yes hrs 20 85% < 72 

60% balloon 

Jones (2004a) 12-45 yrs Yes11 Yes No 89% < 72 hrs 27 67% 
Jones (2004b) 13-82 yrs No No No Not stated 849 71-77%  
Sommers (2006) 14-39 yrs Yes Yes Probably < 72 hrs 40 52.5% 
Anderson  (2006)* 16-54 yrs Yes12 Yes No  < 24 hrs 56 32.1% 
Stears (2008) 12-18 yrs No No Yes

*Consensual and non-consensual sexual intercourse genital injury comparison study  **Legal outcome study 

13 Not stated 1024 77% 
Drocton (2008) 12-92 yrs Yes No No 75% < 72 hrs 3356 49.9% 

Colposcopic and 
staining 
 
 

Jones (2009b) 19-39 yrs No No Yes  < 72 hrs 1610 62.9% 
Macroscopic, staining 
and colposcopy 

Rogers (2008) 13-74 yrs No No No 84% < 48 hrs 445 3 methods 
ined comb

68% 

                                                 
8 Includes redness and swelling only if ‘localised’ 
9 All were menstruating regularly 
10 All were at Tanner Stage III of pubertal development 
11 Abrasions and lacerations only 
12 Used TEARS but excluded redness and swelling 
13 All pubertal  
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Most valuable consensual SI female genital injury prevalence data 

With respect to genital injury resulting from consensual SI, only three studies used  

methodology that excluded redness/swelling, anal/perianal findings and non-reproductive 

age subjects [121, 238, 385]. Anderson’s 2006 consent group comparison study examined 

subjects colposcopically with staining techniques [121] and Soper’s study examined 

subjects macroscopically and colposcopically but did not cite separate injury detection rates 

for each method of examination [238]. McCauley’s study was essentially a staining study, 

but cited separate genital injury rates detected macroscopically and after staining [385]. 

Although only looking for external genital lacerations, the research methodology in this 

study was sound in all respects; no lacerations were detected macroscopically in the 

consensual SI group but were seen in 10% after staining. Soper detected no genital injury in 

30 women examined colposcopically within 24 hours of consensual penile-vaginal SI, but 

was carried out in a non-forensic setting and all participants used either a condom or 

diaphragm during sexual intercourse. Anderson detected genital injury in 30.4% of 46 

consensual cases examined colposcopically with staining within 24 hours of intercourse 

which included vaginal-penile SI; however, whether or not other penetrating articles such 

as fingers or objects were also used is not stated. The absence of injury in Soper’s study 

could be related to the use of either a female condom or a diaphragm during SI, as well as a 

lack of forensic training and experience in examiners. The high injury prevalence in 

Anderson’s study is likely to be the result of the colposcopic magnification and staining 

techniques used at examination, but penetration scenarios may also have included 

penetration by fingers or objects which have been associated with higher rates of injury in 

some studies.   

 While not fulfilling all ideal criteria, McLean’s 2011 consent group comparison 

study [113] deserves mention here because women were examined macroscopically and 



consensual case data collected prospectively. Whilst redness, swelling and anal/perianal 

injuries were excluded from McLean’s sample, postmenopausal women were not although 

he states that removal of these cases did not alter results substantially. Genital injury 

prevalence for the consensual group in this study was 5.9%. 

Most valuable non-consensual SI female genital injury prevalence data 

With respect to non-consensual SI data, only one study uses methodology that  

excludes redness/swelling, anal/perianal findings and prepubertal/postmenopausal subjects 

[375]. This study by Jones et al was designed primarily to assess the use of a balloon 

dilatation technique to detect hymenal injury in adolescents and is therefore not ideal for 

consideration in this series. However, the 20 subjects though aged from 13 to 19 years, 

were all pubertally developed to Tanner Stage III or above, with oestrogenised hymens. 

They were examined colposcopically with staining using a standard labial traction 

technique and then again, using balloon dilatation; 85% within 72 hours of vaginal 

penetration with penis, finger or object. Hymenal injury was identified in15% using labial 

traction and in 60% using balloon dilatation.  

 Sub-groups of three other studies are worthy of mention because the methodology 

comes close to fulfilling the necessary criteria.  The nonconsensual cases in McCauley’s 

1987 consent group comparison staining study [385] were only examined for external 

genital lacerations and probably excluded postmenopausal women, although ages ranged 

from 19-55years and menstrual history was not given. Of the 24 nonconsensual cases 

examined macroscopically within 48 hours in this study, only one (4%) had a laceration 

detectable without staining, and 14 (58%) with staining. Similarly, the nonconsensual cases 

in Anderson’s 2006 study [121] were aged from 16 to 54 years without details of menstrual 

history although study design excluded redness, swelling and anal/perianal injuries; 32.1% 

of these were found to have injury when examined colposcopically with staining within 24 
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hours of SI which included penile-vaginal penetration. In Sommers 2006 study of three 

distinct age groups of women examined colposcopically with staining within 72 hours of 

non-consensual SI, it is possible to isolate results for 40 women aged 14-39 years [295]. 

This study excluded redness and swelling, and anal/perianal findings and although not 

stated, it is probable that these women were having regular menses at the time of the study. 

The genital injury rate in this nonconsensual group was found to be 52.5%.  

 Despite retrospective data collection for his non-consensual group and the inclusion 

of postmenopausal women, McLean’s 2011 consent group comparison study should be 

mentioned because of its large nonconsensual sample size (n = 500), consistent penetration 

to examination time (up to 48 hours) [113]. Macroscopically detected genital injury in this 

study was identified in 22.8% of the nonconsensual group.  

ii. Patterns of genital injury  

 The absence of any studies with a reasonable sample size looking at genital injury 

after consensual SI prevents reliable conclusions about the relationship between consent 

and injury typology and pattern. Most of the studies providing information about typology 

and pattern of genital injury have been done in sexual assault victims using colposcopy or a 

combination of colposcopy with staining.  

However, in spite of this, there is enough reliable evidence to confirm that posterior 

fourchette lacerations occur in both consensual and non-consensual SI [121, 384, 385].  It 

also appears that when injury is seen as a result of consensual sex, the presence of more 

than one injury is less likely than after non-consensual SI [113, 121]. A frequent conclusion 

from some comparison studies is that consensual SI related injury is usually found at a 

single site, while non-consensual SI is more likely to occur at multiple sites [3]. However, 

this ‘single site’ association with consensual SI finding may only be because most of these 

women have only one injury. It may well be a valid observation if women with more than 

 218



one injury as a result of consensual SI are found to be more likely to have all their injuries 

occurring at one site than at multiple sites. However larger consensual SI studies are needed 

to determine the significance of this observation. 

Common sites for sex-related injury to be seen, other than the posterior fourchette 

which, from research done to date, appears to be the most commonly injured site whether 

sex is consensual or not [121], have been identified as the labia minora, hymen and fossa 

navicularis. However to date, this has only been reliably found to be the case in sexual 

assault victims [3, 161, 291, 381, 395].  Larger studies of injury sites in women after 

consensual SI may reveal these sites of injury to be just as common in a consensual setting, 

or may find that injury occurs more often elsewhere, for example, to the vaginal walls and 

fornices.  

The first study to attempt a predictive model for consent based on injury pattern 

using a logistic regression model was published by Anderson in 2009 [40]; she claimed that 

85% of nonconsensual cases and 90% of consensual cases could be correctly identified 

using total surface area of injury and number of sites with ‘tears’, bruises, abrasions and 

redness, when controlling for time from penetration to examination. Furthermore, total 

injury surface area and the number of sites with redness and bruises were said to be 

‘individually predictive’. The same author had identified a similar prevalence of genital 

injury in her consent groups, cited in an earlier publication [121], with 30.4% consensual 

and 32.1% nonconsensual cases found to have injury. Although prevalence data is not 

given in her later paper, results may relate to the same sample groups. Interestingly 

‘redness’ was seen more frequently in the consensual than the nonconsensual cases, and at 

a greater number of sites.  

Although, a key contribution to the debate as discussed earlier in Section 2.3.3.3(v), 

the value of Anderson’s study [40] is ultimately compromised by its retrospective chart 
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review of nonconsensual cases, colposcopic examination method, inclusion of ‘redness’ as 

an injury finding, and small sample size of 40 cases in each consent group. It did, however, 

clearly identify the problematic nature of including ‘redness’ in genital injury studies and 

proposes a statistical means of approaching the question of consent, when results from 

larger, more methodologically robust studies are available. 

In conclusion, it is likely that consent does play a role in determining the likelihood 

and nature of genital injury resulting from sexual intercourse, but potential confounding 

variables must be identified and appropriately acknowledged if reliable evidence to support 

this is to be found. Significant differences in prevalence may only be detectable when 

examining the genitalia macroscopically. A macroscopic examination consent group 

comparison study which prospectively recruits only women of reproductive age to both 

groups, and excludes those who have had any other penetrative episode in the 72 hours 

prior to examination such as an additional episode of SI, tampon insertion or speculum 

examination, has yet to be done. 
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3. METHOD 

3.1 Specific aims 

 The specific aim of this study was to compare the prevalence, type, anatomical 

position and pattern of genital injury found in two groups of women; 

Consensual vaginal penetration or ‘consensual’ group 

Women presenting in a primary care setting who have had recent vaginal penetrative sexual 

intercourse (SI) reported as consensual. 

Non-consensual vaginal penetration or ‘non-consensual’ group 

Women who report recent sexual assault or non-consensual vaginal penetrative sexual 

intercourse (SI) to the police, and attend for a forensic examination. 

3.2 Study design 

This study was designed to address the need for reliable comparative  

information about female genital injury that occurs as a result of consensual and non-

consensual vaginal penetration, while controlling for as many factors with the potential to 

influence genital injury rates and the detection of genital injury as possible. For this reason, 

the following elements were essential to the study’s design; 

i. Prospectivity  

ii. Examination of women of reproductive age only. 

iii. Examination of women who had experienced only one ‘episode’ of sexual intercourse 

involving vaginal penetration within the previous 72 hours. 

iv. All examinations to be performed by doctors experienced in examination of normal, 

healthy and diseased female genitalia as well as forensic sexual assault examination. 

v. The same macroscopic examination procedures used and the same information to be 

sought from all women regardless of group membership.  
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Thus, the study was designed as a prospective comparative prevalence study of 

genital injury detected in a group of women of reproductive age who had experienced one 

episode of consensual sexual intercourse involving vaginal penetration within the previous 

72 hours with another group of women of reproductive age who had experienced one 

episode of non-consensual sexual intercourse involving vaginal penetration within the 

previous 72 hours.  

In addition to the prevalence study, the study was designed to identify any differences 

in genital injury type, anatomical site and pattern between the two groups of women, as 

well as the effect of a range of related factors upon the frequency and type of genital injury 

that occurred.  

3.3 Sample size  

Previous macroscopic examination studies identified prevalence rates of genital  

injury resulting from non-consensual sexual intercourse of between 20% and 40%. At the 

commencement of this study, there was no published data in relation to prevalence of 

macroscopically detected genital injury resulting from consensual sexual intercourse. 

However, the author’s ten years experience of performing genital examinations in recently 

consensually sexually active women in general practice and sexual health clinics allowed 

an injury prevalence estimate of between 2% and 5% to be made for the consensual group. 

 Based on the lower limit of estimated injury prevalence for each group, that is 2% in 

the consensual group and 20% in the non-consensual group, a calculation of the required 

sample size to detect a difference in injury prevalence of 18% indicated that 57 participants 

were required for each group. However, in order to carry out the secondary analyses to look 

for injury patterns that may be associated with a consent group, and any factors associated 

with genital injury in either group, sample sizes of about 100 participants in each group 

were aimed for. 
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3.4 Participants  

All participants were women attending a general practice, women’s health care 

centre or sexual assault service of their own free will who were ‘competent’ and capable of 

understanding the contents of the research information sheet and consent form at the time 

of the examination.  

Women were recruited to the study over a seven year period between January 2004  

and September 2010. Recruitment was conducted at different times during the study period 

dependent upon availability and employment of the recruiting doctor at the time, practical 

considerations in relation to services where patients were recruited and relevant ethical 

clearances to collect data. Each doctor recruited for a continuous period of time, varying in 

length between 10 months and 5 and a half years, dependent upon these considerations.  

Inclusion criteria were the same for both groups of women, the only difference  

being whether the index ‘episode’ of vaginal penetrative sexual intercourse (SI) was 

consensual or non-consensual. Participants were specifically questioned about all episodes 

of vaginal penetrative SI within the 72 hours prior to examination. Women who reported 

more than one ‘episode’ of vaginal penetrative SI within the previous 72 hours, whether 

consensual or nonconsensual, were excluded from the study. Thus, any woman presenting 

for a forensic examination after an alleged sexual assault within the previous 72 hours who 

also disclosed consensual vaginal penetrative SI in that time period was excluded. 

Similarly, any woman presenting for a gynaecological examination in the primary care 

setting who had had more than one episode of consensual vaginal penetrative SI within the 

previous 72 hours was excluded.  

Unreported non-consensual vaginal penetrative SI could not be completely excluded 

from the consensual group; however the context of their presentation for a gynaecological 

examination in addition to discussion with examining doctor and reading of the Information 
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Sheet, increased the likelihood of disclosure. While no women disclosed a recent 

unreported episode of non-consensual vaginal penetrative SI during the study, recruiting 

doctors were instructed to respond to any such disclosure if it occurred, as they would do 

without involvement in the study; that is, they were to offer the patient a choice of three 

options: referral to a sexual assault service for access to a forensic medical examination and 

counselling support, having a forensic medical examination performed by the forensically 

experienced general practitioner at the practice if appropriate with referral to police to 

discuss options of reporting the incident formally or addressing related medical and psycho-

social issues only. 

The following inclusion criteria were applied to both groups: 

i. Women who consented to participation after reading and discussing the study 

Information Sheet with the examining doctor and signing a Consent Form.  

ii. Only women aged 18 to 45 years inclusive were recruited to reduce the likelihood of 

variation in hormonal status.  

iii. Women who had experienced one index ‘episode’ of SI involving vaginal penetration, 

either consensual or non-consensual, in the previous 72 hours. In this way, a definitive 

‘penetration to examination time’ (PET) could be determined for each participant. As 

outlined above, this meant that a woman recruited to the non-consensual group was 

excluded if she had also had an episode of consensual vaginal penetrative SI in the 

previous 72 hours or if she had been sexually assaulted vaginally on two separate and 

distinct occasions within the previous 72 hours. Similarly, a woman recruited to the 

consensual SI group was excluded if she had had more than one ‘episode’ of consensual 

vaginal penetrative SI or had also been sexually assaulted vaginally in the previous 72 

hours. It should be noted that whilst only women who had experienced one index 

‘episode’ of vaginal penetrative SI in the previous 72 hours, were included in the study, 
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iv. Only women who required a complete genital examination including internal examination 

of the vagina and cervix with a speculum were included. No woman was examined with a 

vaginal speculum if there was not a clinical indication to do so, based on her reason for 

presentation. 

Aboriginal and Torres Strait Islander women were not included in the study because 

of the different nature of heavily pigmented skin and because an equal number of 

indigenous women in each group was unlikely to be achieved using this methodology.  

3.4.1 Consensual group participants 

 Women were recruited to the consensual group by the examining doctor from the 

patient population presenting to a general practice or women’s health centre for routine 

gynaecological screening examination, and/or with symptoms suggestive of gynaecological 

pathology necessitating internal and external genital examination, if they reported a single 

‘episode’ of consensual vaginal penetrative SI within the previous 72 hours. 

3.4.2 Non-consensual group participants 

 Women were recruited to the non-consensual group by the examining doctor from 

those presenting for forensic sexual assault examination after reporting a sexual assault to 

the police, if they had experienced one ‘episode’ of non-consensual sexual vaginal 

penetrative SI within the previous 72 hours. 

 If a woman presented for forensic examination after an incident that had occurred 

during a period of significant intoxication with alcohol and/or drugs, or a period of altered 

conscious state, such that she had no memory of vaginal penetration having occurred, she 
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was not recruited to the study unless she described genital symptoms reliably consistent 

with recent sexual intercourse or had sustained genital injuries suggestive of recent vaginal 

penetration. 

 If a woman subsequently formally stated to police that she had fabricated the 

allegation, she was excluded from the study. 

3.5 Recruiting and examining doctors 

All examining clinicians were doctors with extensive experience in the genital  

examination of normal, healthy women, women with gynaecological pathology typically 

seen in a primary care setting such as sexually transmitted infections or inflammatory 

genital skin conditions and women who alleged recent sexual assault and presented for 

forensic examination. All doctors had been forensically trained in the documentation and 

interpretation of injuries. 

A different group of doctors was responsible for examining each group of women to 

avoid potential bias. Originally, consensual group data was to be collected only by doctors 

in Western Australia and non-consensual group data only by doctors in Queensland. 

However, during the study period, the opportunity arose for a forensically experienced 

General Practitioner to collect consensual group data in Queensland. To increase sample 

numbers for the consensual group, it was decided to utilise this doctor for recruitment to the 

consensual group instead of the ‘non-consensual’ group. Thus, two doctors from Western 

Australia and one doctor from Queensland recruited to the consensual group, and four 

doctors, including the author, from Queensland  recruited to the non-consensual group. No 

doctor recruited and examined patients in both groups.  

3.5.1 Doctors examining consensual SI group 

 Three doctors were involved in recruitment and examination of patients to the 

‘consensual’ group; two in Perth, Western Australia and one on the Gold Coast, 
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Queensland for varying lengths of time between January 2004 and September 2010. Each 

doctor recruited over a continuous period of time varying in length between 10 and 18 

months. 

All three doctors had worked regularly and continuously in general practice with a 

focus on women’s health for at least ten years and had participated regularly for at least five 

years in a 24 hour roster to provide forensic sexual assault examinations at the request of 

police. They were all forensically trained in documentation and interpretation of injuries. 

Their sexual assault examination experience had been gained working in sexual assault 

services coordinated and supervised by this author, ensuring similar training experiences, 

and use of the same terminology, clinical examination and documentation protocols.    

3.5.2 Doctors examining non-consensual SI group 

All doctors who recruited to the ‘non-consensual’ group were employed during the 

study period as full-time or part-time Forensic Medical Officers (FMOs) in the Clinical 

Forensic Medicine Unit, a department of Queensland Health. Although nine doctors were 

employed as Forensic Medical Officers in South East Queensland to perform forensic 

sexual assault examinations at different times over the study period between January 2004 

and September 2010, only four including the author, participated in recruitment to the non-

consensual group. Two doctors did not have the necessary experience in forensic sexual 

assault examinations, having only recently joined the Clinical Forensic Medicine Unit; two 

doctors declined to participate and one doctor who also worked in general practice, was 

utilised to recruit to the consensual group instead.  

All four recruiting doctors had at least ten years experience in general practice, 

women’s health or sexual health medicine and were trained and supervised in forensic 

sexual assault examination by the author, ensuring consistency in terminology, clinical 
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examination and documentation protocols. The length of time these four doctors had been 

performing forensic sexual assault examinations varied from two to seventeen years.  

3.6 Recruitment and examination setting 

3.6.1 Consensual SI group examinations 

 The patient population from which women were recruited for the ‘consensual’ 

group was made up of women presenting for routine cervical smears and/or with symptoms 

suggestive of genital tract infection or inflammation to the following health services: 

i. A suburban/inner city teaching general practice in Fremantle, Western Australia 

staffed by between three and five doctors and closely affiliated to Fremantle 

Hospital, a large public teaching hospital and the University of Western Australia 

Department of General Practice (UDGP). The recruiting doctor worked as a 

sessional General Practitioner at this practice and recruited patients to the study 

over an 18 month period between April 2004 and June 2006. 

ii. A private suburban general practice staffed by three doctors at Nobby Beach, on 

the Gold Coast, Queensland. The recruiting doctor worked as a sessional General 

Practitioner at this practice and recruited patients to the study over a 10 month 

period between November 2009 and Sept 2010. 

iii. Women’s Health Clinics run by the Rural Women’s General Practice Service 

(RWGPS), administered by the Royal Flying Doctor Service, for rural 

communities with a population of more than 1000 throughout rural Western 

Australia. Clinics were conducted on a 4 to 6 weekly basis in different regional 

locations. The recruiting doctor was employed as a sessional General Practitioner 

and recruited patents to the study over a 15 month period between August 2006 

and November 2007. 
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iv. Family Planning Western Australia (FPWA), Perth, Western Australia. This is a 

multidisciplinary health service situated in close proximity to the central business 

district of the city of Perth. The recruiting doctor, who also worked for the 

previously described RWGPS, was employed as a sessional medical officer at 

FPWA and recruited patients over the same 15 month period between August 

2006 and November 2007.  

These four services from which recruitment to the consensual group occurred 

provided access to a population of women from a range of socioeconomic backgrounds in 

inner city, suburban and rural areas.  

Only women who required a genital examination which included a speculum 

examination because of the reason for their presentation, were considered for inclusion in 

the study; that is, there was no alteration in examination procedure for the purpose of the 

study.  

 3.6.2 Non-consensual SI group examinations 

 Women were recruited to the non-consensual group from the population of women 

who required a forensic sexual assault examination after reporting a sexual assault to the 

police from Gold Coast and Logan Police Districts or the South East Region (SER) of 

Queensland. All forensic sexual assault examinations in these districts are routinely 

performed by Forensic Medical Officers employed by the Clinical Forensic Medicine Unit 

at Emergency Department facilities at Logan Hospital, Gold Coast Hospital or its annexe 

Robina Hospital. Thus, recruitment to the non-consensual group was from a population of 

women which included all socioeconomic backgrounds from inner city, suburban, and rural 

areas.  

 All four doctors who recruited to the non-consensual group were employed during 

the study period as full-time or part-time Forensic Medical Officers (FMOs). Each doctor 
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recruited over a continuous period of time dependent upon employment, ranging from six 

months to five and a half years. 

3.7 Research tools 

Each participating doctor was provided with a Genital Injury Research  

Study Resource Booklet (Appendix B) developed by the author providing detailed 

guidelines for recruitment to the study, explanation of injury terminology and clinical 

photographs of genital injuries [142] to ensure consistency. These booklets also included a 

dot point summary of study inclusion criteria for convenient reference to assist doctors with 

the process. All participating doctors had been forensically trained using the same 

standardised injury definitions and forensic sexual assault examination protocols. 

A six page de-identified Data Collection Form (Appendix B) was designed for use 

by recruiting doctors, the majority of which was in a ‘tick box’ format to facilitate 

completion. Names of patients were not recorded on these forms; however a case 

identification code consisting of the doctor’s initials and the consecutive recruited case 

number was recorded, for example ‘CL01’. The Data Collection Form included a detailed 

genital diagram with an ‘open speculum’ view of vaginal canal and cervix with boxes in 

which to document injuries at relevant genital sites to improve consistency in injury 

documentation. The same Data Collection Forms was used for both groups except for a 

section on bodily or systemic injury for the non-consensual group. Draft versions of the 

form were reviewed by doctors working in general practice and sexual assault medicine 

prior to finalization. 

Each doctor was given a Data Collection Record Sheet (see Appendix) to 

consecutively document all female patients presenting for either primary care 

gynaecological examination or forensic sexual assault examination during the time period 

the doctor was participating in the study. This form was used to record the reasons for not 
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including a patient in the study. Patient names were not recorded on this sheet except when 

a patient was included in the study. This was necessary because of the importance of 

including the results of any necessary microbiological tests done at the time of examination, 

and the inevitable delay before test results would be available. To maintain confidentiality, 

the Data Collection Record Sheet was designed in such a way that the far right-hand 

column which was shaded, could be used to record the name of any patients recruited to the 

study together with the case identification code used on the Data Collection Form. In this 

way, test results could be matched appropriately to the correct patient as they became 

available. At the end of the doctor’s recruitment period, this column of the Data Collection 

Record Sheet was then separated from the remainder of the record sheet, by the recruiting 

doctor, before giving it to the author. In this way, no patients recruited to the study were 

identifiable, and all patient data recorded remained confidential.  

An Access database was specifically developed for data entry from this study and 

copyright protection sought because of potential use as a future means of recording similar 

data in multi-centre research trials. It was named the Western Australia and Queensland 

Injury Database (WAQID). All data from this study was entered onto WAQID and then 

exported into the Statistical Package for Social Sciences (SPSS/PASW GradPack 18) for 

the purposes of analysis.  

3.8 Research protocols and procedures  

3.8.1 Ethics 

 An Information Sheet and Consent Form (Appendix C) were developed for use with 

all patients whether recruited to consensual or non-consensual groups.  

Ethics approval was sought in March 2003 from the University of Western Australia 

Human Research Ethics Committee (HREC), which is bound by the National Health and 

Medical Research Council (NHMRC) Ethics Guidelines. The Committee approved the 
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study in June 2003 and has monitored research progress by means of annual reports during 

the whole study period. In addition, to ensure compliance with local ethics requirements, 

approval to carry out the research was sought and gained from each service or hospital at 

which examinations were conducted by recruiting doctors. Documents relating to ethics 

approval have been included in Appendix C. 

3.8.1.1 Consensual SI group 

 Consensual group patients were recruited from two General Practices and two 

Women’s Health services as described previously. Doctors who had agreed to recruit 

patients to the consensual SI group from these practices services were given a letter of 

explanation (Appendix C) with copies of the research proposal, letter of approval for the 

research from UWA HREC, Information Sheet and Consent Form and asked to discuss 

these with their general practice or health service employer prior to commencing 

recruitment, with contact details for the author should any queries arise. 

3.8.1.2 Non-consensual SI group 

 The three hospital sites at which forensic sexual assault examinations were 

performed by Forensic Medical Officers are administered by two different Health Service 

Districts. It was therefore necessary to seek ethics approval from each District Health 

Service to carry out the study.  

Approval was sought from and granted by the Gold Coast Health Service District 

(GCHSD) Ethics Committee to commence recruitment to the non-consensual group at Gold 

Coast Hospital in November 2004. Robina Hospital, an annexe of Gold Coast Hospital was 

opened in 2007 and ethics approval for recruitment at this site was administered by the 

same Committee.   

Approval was sought from and granted by the executive members of the Logan-

Beaudesert Health Services District to commence recruitment to the non-consensual group 
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at Logan Hospital in March 2006. However, because this hospital did not have its own 

Ethics Committee, the study could not proceed until it had been approved by the Princess 

Alexandra Hospital Human Research Ethics Committee (PAH HREC) which administers 

ethics approval for research done at Logan Hospital. The PAH HREC granted approval in 

September 2006 (see Appendix C). 

3.8.2 Recruitment procedure and outcome 

 Recruiting doctors considered any patient presenting for primary care 

gynaecological examination or forensic sexual assault examination for inclusion in the 

study. All patients attending for genital examination were recorded on a Data Collection 

Record Sheet and if not included, the reasons for this were noted. If the patient fulfilled 

inclusion criteria, the study was discussed with the patient and the patient provided with an 

Information Sheet to read.  

With recruitment to the consensual SI group, discussion with the patient took place 

prior to the genital examination. However, because of the sensitivity and complexity of 

issues relating to forensic examination after sexual assault, it was decided that doctors 

recruiting to the non-consensual group would talk to patients at the end of the forensic 

examination about possible inclusion in the study. It was considered that at this point in the 

forensic consultation, sexual assault patients would be less anxious about the procedure and 

better able to understand information they were given about the study. Any sexual assault 

patients assessed by the doctor as too distressed to discuss and understand the research with 

were not approached.  

 After discussing the study with the examining doctor, reading the Information 

Sheet, and given the opportunity to ask questions, the woman was asked to sign a Consent 

Form.  Once recruited to the study, each woman was allocated a case identification code, 

as described above. 
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3.8.2.1 Consensual SI group recruitment outcome 

 A total of 82 women who met all inclusion criteria were recruited to the consensual 

group from a total of approximately 500 women seen by doctors in a primary care setting, a 

recruitment rate of about 16%. Unfortunately, because of time pressures and workload of 

the general practitioners involved in the study, not all consecutive female patients 

presenting for gynaecological examinations were entered onto the Data Collection Record 

Sheets by two of three consensual group doctors. The author discussed the recruitment 

process followed by these doctors with each of them and was confident that there was no 

selection bias during recruitment; in particular, that the subject of the study had been raised 

with the patient prior to examination and was not influenced by the doctor’s examination 

findings. Of the approximate 500 female patients who presented for gynaecological 

examination to all three consensual group doctors, the reasons for non-recruitment of 213 

women were entered on a Data Collection Record Sheet. Forty eight per cent (102/213) 

were excluded because they did not fall within the required age range and 52% (112/213) 

were excluded because they had not had sexual intercourse within the previous 72 hours.  

3.8.2.2 Non-consensual SI group recruitment outcome 

 While no sexual assault patient who was asked to participate in the study declined to 

be involved, the recruitment of participants that met all inclusion criteria to the non-

consensual group proved difficult and resource and time constraints did not allow an 

extension of the study period to increase sample size. Forty two of the 147 sexual assault 

victims that were collectively seen by four doctors over the study period, fulfilled all 

inclusion criteria and were recruited to the non-consensual group representing a recruitment 

rate of 28.5%.  
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Table 3.8a 
Reasons for non-recruitment of women to non-consensual SI group 

  

REASONS FOR NON-RECRUITMENT TO NON-CONSENSUAL SI GROUP 
Younger than 18 years or older than 45 years 41 39% 
Episode of consensual sexual vaginal penetration within 72 hour time period prior 
to examination 

23 22% 

No memory of vaginal penetration and no symptoms or signs suggestive that 
vaginal penetration had occurred 

8 8% 

Intellectual impairment  6 6% 
Male  5 5% 
Sexual assault did not involve vaginal penetration 5 5% 
Declined any examination 5 5% 
Episode of vaginal penetration > 72 hours before examination 2 2% 
Withdrew allegation and formally stated it was fabricated 2 2% 
Mental illness/psychosis  2 2% 
Considered too distressed to discuss study with 2 2% 
Aboriginal 1 1% 
Reason not stated 3 2% 
Total 105 100% 

The most common reason for non-recruitment of sexual assault patients to the non-

consensual group (39%) was that the patient did not fit the age criteria, usually because 

they were under the age of 18 years. However, the next most frequent reason for non-

recruitment (22%) was that in addition to an episode of non-consensual vaginal penetration, 

there had been an episode of consensual sexual intercourse within the previous 72 hours. 

Eight women were excluded because, although they thought they may have been sexually 

assaulted and had made a report to police and undergone a forensic examination, they had 

no memory of any sexual penetrative act and had no symptoms or clinical signs suggestive 

of vaginal penetration having occurred. Other reasons for non-recruitment are listed in 

Table 3.8a above. 

3.8.3 Information sought from participants 

 All necessary information about each recruited patient was recorded on a six page 

Data Collection Form. The same Data Collection Form was used for all participants; that 

is, the same information was recorded for each participant whether recruited to the 

consensual or non-consensual group with one exception; the presence of any non-genital or 
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bodily injuries was recorded for women in the non-consensual group. The routine sexual 

assault forensic examination protocol includes examination of the whole body for general 

bodily injuries sustained during the sexual assault. Severity of general bodily injury was 

categorised as those requiring;- 

i. Hospital inpatient assessment and/or treatment,  

ii. Hospital outpatient or primary care assessment or treatment and  

iii. Any assessment or definitive treatment.  

Most of the patient information necessary for the study was also routinely required 

for the original purpose of the genital examination; that is, for the purposes of a primary 

care gynaecological examination in general practice for routine cervical smear or 

assessment of genital symptoms, or a forensic medical sexual assault examination. Details 

about the nature of the recent vaginal penetrative episode, the relationship of patient to 

index sexual contact, whether the patient had experienced any other sexual contact in the 

previous 72 hours, the patient’s previous sexual experience, and whether the patient had 

used tampons or had a speculum examination in the previous 72 hours are routinely sought 

prior to a forensic sexual assault examination, because of the implications of these issues 

for interpretation of genital injury, if it is present. Such details are not routinely asked for 

prior to a primary care gynaecological examination, although they may be sought on 

occasion, if relevant for the assessment of certain symptoms or clinical scenarios as 

appropriate.  

The following information was recorded for each participant: 

i. Demographic information including age, skin type and occupation (in order to 

identify any sex workers). 

ii. Penetration scenario 
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 Details of the ‘index’ episode of sexual vaginal penetration including time 

between penetration and examination, type of penetrating article, whether 

‘attempted’ or ‘full’ penetration and whether a condom or lubricant was used. 

 Details of any non-sexual vaginal penetration occurring during the previous 

72 hours; specifically tampon insertion or speculum examination. 

 Previous vaginal penetration (sexual, tampon, speculum examination) 

 Relationship to patient of ‘index’ sexual contact 

iii. Reason for examination including any genital symptoms and whether their onset 

was prior to or since the index vaginal penetration. 

iv. Hormonal history including hormonal status and whether taking any hormonal 

medications and preparations. 

v. Obstetric history including number of vaginal deliveries, episiotomies, 

spontaneous lacerations or tears and post-delivery suturing. 

vi. Relevant medical history including coagulation disorder, connective tissue 

disease, genital skin conditions. 

vii. Relevant surgical history including genital, vaginal or cervical surgery or cultural 

practices such as infibulation/female genital mutilation procedures. 

viii. Relevant medications including anticoagulants, systemic corticosteroids or any 

topical genital medication. 

3.8.4 Genital examination procedure 

 Women were only recruited to the study if the reason for their presentation provided 

a clinical indication for both external genital and internal vaginal and cervical examination 

with a speculum. All participants were examined macroscopically; that is, using direct 

visualisation of the genitals without magnification, genital staining or photography and 
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disposable transparent plastic specula with additional light source; either a flexible 

gynaecological examination light or a fibreoptic light built in to the speculum. Patients 

were examined in modified lithotomy position; that is lying supine with hips partially 

abducted, knees flexed and feet placed on examination bed or on foot rests.  

 Genital examination was conducted using the same protocol for both groups; that is, 

direct visual inspection of the external genitalia with parting of the labia minora and gentle 

posterior labial traction to expose the vaginal opening, hymenal tissue and lower part of the 

vaginal canal. A cotton swab was used to examine any injuries to hymenal tissue more 

closely, before insertion of speculum moistened with sterile water or lubricant jelly to 

observe the vaginal walls and cervix. Sterile water only was used to moisten the speculum 

in the non-consensual group because of forensic DNA sampling requirements, while either 

sterile water or lubricant jelly was used during speculum examination of women in the 

consensual group, as DNA sampling was not necessary. Constant visualisation was 

maintained during speculum insertion and inspection of external genitalia after speculum 

removal to detect any speculum-induced injuries. 

The following twelve genital sites were inspected in all women from both groups: 

mons, outer labia majora, inner labia majora, labia minora (any aspect), clitoris/clitoral 

hood, periurethral area, fossa navicularis, posterior fourchette, hymen, vaginal walls, 

cervix, perineum. Genital sites with bilateral components such as the labia were identified 

as a single site of injury if injuries were found on both left and right. For example, if a 

woman sustained an abrasion on both the left and right labia minora, she was recorded as 

having two injuries, but being injured at only one genital site.  

Any injuries noted were documented at the time of the examination on the detailed 

genital diagram included within the Data Collection Form (see Appendix B). This genital 

diagram included an ‘open speculum’ view of the internal vaginal canal and clearly labelled 
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‘boxed’ spaces with the name of each site adjacent to the relevant part of the diagram, to 

ensure consistency in identification of the location of injuries on the genitalia. In addition, 

examining doctors were asked to draw the injuries directly onto the diagram at the relevant 

site allowing confirmation of correct genital site identification. 

Any clinical evidence of non-injury genital pathology noted at examination was also 

recorded; in particular, visible signs of infection such as generalised redness or abnormal 

discharge, any lesions such as ulcers or warts, any visible abnormality of the cervix or any 

other abnormal finding were recorded. Appropriate tests were done if genital symptoms or 

clinical signs of genital pathology were present including high vaginal and endocervical 

swabs for microbiological and viral culture, and polymerase chain reaction (PCR) testing of 

first void urine samples, endocervical swabs and swabs of any suspicious genital lesions. 

All results were recorded on the Data Collection Form.  

3.8.5 Injury identification  

Injury type, size, shape, anatomical location and other features specific to certain 

injuries was classified according to the WAQID system which was developed specifically 

for this study based on standard pathological injury definitions. Three types of injuries were 

documented: 

i. Bruises defined as localised areas of discolouration (grey, blue, purple, red, 

green, yellow, brown or mixed) without disruption of skin or mucosa.  

ii. Abrasions defined as areas of superficial skin or mucosal disruption with or 

without associated bleeding which may be linear and one-dimensional or non-

linear and two-dimensional. 

iii. Lacerations defined as superficial or deep ‘splits’ or ‘tears’ in the skin or mucosa 

with or without associated bleeding which in the genital area, are one 

dimensional with edges that can be re-opposed without surface deficit. Although 
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iv. Incised wounds defined as a sharp force injury or ‘cut’ due to contact with a sharp 

object or the sharp component of an object.  

Clinical photographs of each type of injury as it appears in the genital area [142] were 

provided in the Genital Injury Research Resource Booklet (Appendix B), a copy of which 

was given to each doctor as a guide to ensure consistency in injury identification. 

If any genital findings were difficult to identify definitively as injury, appropriate 

tests were performed or referral sought to accurately diagnose the cause of the finding. 

Examples of such a situation include the finding of superficial ‘splits’ in the external genital 

skin associated with candida (‘thrush’) or herpes genitalis that may have the appearance of 

lacerations, or ulcers due to infective causes that may have the appearance of abrasions.  If 

suspicious that a finding was infective in origin, microbiological or viral genital swabs were 

collected to exclude infection and results recorded on the Data Collection Form. Less likely 

but possible with some inflammatory genital conditions such as lichen planus or lichen 

sclerosus, was the noting of a non-infective genital finding with the appearance of injury. In 

this case, doctors approached the clinical finding as they would if not involved in the study; 

that is, by arranging follow-up review and/or specialist referral for diagnosis. The outcome 

of any such referrals were recorded. 

3.8.5.1 Special considerations 

i. Subjective genital examination findings 

 Importantly, subjective findings for which assessment consistency between 

examiners is difficult to achieve such as tenderness and swelling were not recorded as 

injuries when present in isolation, although these findings were documented as a 

descriptive detail if noted in association with one of the four injury types defined as above.   
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ii. Non-specific genital examination findings 

While generalised or ill-defined genital redness may be traumatic in origin and may 

result from vaginal penetrative SI due to frictional forces, in this study it was not recorded 

as ‘injury’ because of its non-specific nature and the possibility that it if present, it may be 

due to infective or inflammatory causes. Examining doctors were however, directed to 

record any discrete, well circumscribed red area as a red bruise.  

iii. Red marks and red bruises 

The distinction between red marks due to dilated blood vessels which usually 

resolve in a matter of hours and red bruises due to damaged blood vessels and consequent 

blood leakage in tissues which take longer to resolve, was not possible in this study, 

because each participant was examined on only one occasion. The possibility that a 

documented red bruise was actually a red mark could not therefore be excluded. This was 

however considered an acceptable approach because although the pathogenesis of each of 

these findings differs, both findings result from recent blunt force contact. 

iv. Abrasions and ulcers 

As outlined earlier, examining doctors were directed to carefully discriminate 

between an abrasion and an infective or inflammatory ulcer, a distinction that may be 

difficult for an experienced examiner. An ‘ulcer’ was distinguished in appearance from an 

‘abrasion’ by features such as ‘rolled’ or ‘heaped up’ edges, presence of associated exudate 

or pus, absence of bleeding and in general, a more ‘chronic’ appearance. If examiners had 

any suspicion of an infective cause, they were instructed to collect appropriate bacterial 

and/or viral swabs of the lesion and record the results.   

v. Abrasions and lacerations 

The distinction between an abrasion and a laceration is often difficult without the use  
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of magnification and for an examiner without forensic training and expertise. The 

distinction is important forensically because of the differing mechanism of injury; an 

abrasion results from the disruption of superficial layers of skin or mucosa due to 

simultaneous application of force and movement and a laceration arises when skin or 

mucosa and underlying tissues ‘split’ or tear because they are stretched beyond their elastic 

potential. In the genital area, abrasions may be one or two dimensional while lacerations 

by definition can only have one dimension because their edges can be brought together or 

‘re-opposed’ to fit without any surface deficit. Because of the multiple folds present in the 

female genitalia, separation of the labia and posterior labial traction is necessary to allow 

visualisation of all sites. This practice can however, result in distortion of injury appearance 

especially in the case of lacerations to the inner aspects of the labia, the fossa navicularis or 

posterior fourchette, which may appear to have a second dimension (or ‘width’) and thus 

look like abrasions when the necessary labial separation and traction is applied.  For this 

reason, examining doctors were instructed to be mindful of this effect and determine as far 

as possible, whether the edges of an identified injury could be re-opposed without any 

surface deficit to distinguish between a laceration and abrasion. 

3.8.6 Injury description 

Injury site, size, shape and colour were recorded appropriately for each injury type  

with choices provided for examiners, as listed on pages 5 and 6 of Data Collection Form 

(Appendix C). 

 Injury dimensions were measured to nearest 0.5cm based on the known dimensions 

of a nearby object such as the width of a swab head or fingernail, or with a ruler if 

practically possible. Only the length of lacerations and linear bruises and abrasions was 

recorded, reflecting their one dimensional nature, while both length and width were 

recorded for all two-dimensional injuries; that is, non-linear bruises and abrasions.   
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Features specific to certain injuries such as bruise colour, the presence of fresh or 

old blood in an abrasion or laceration, and whether a laceration required suturing or not 

were also recorded.    

3.8.7 Recording of data  

All patients who consented to participation were allocated a case identification code 

as described above. Recruiting doctors completed the Data Collection Form at the time of 

the genital examination. Data Collection Forms did not include the patient’s name and 

were identifiable only by the case identification code.  

Doctors did however record the name of the recruited patient and their 

corresponding case identification code in the shaded right-hand column of the Data 

Collection Record Sheet so that examiners could identify those who had required 

microbiological testing or specialist review, for inclusion of results to the appropriate Data 

Collection Form when subsequently available. At the end of the recruitment period and 

before collection of data from recruiting doctors by the author, this shaded section of the 

Data Collection Record Sheet which included participant names was detached and 

destroyed.  

After the examination, completed Data Collection Forms and signed Consent 

Forms were separated from each other so that names could not be correlated with any data 

collected. All completed Data Collection Forms, Data Collection Record Sheets and 

Consent Forms were forwarded to the author by hand or by secure registered express post. 

Signed Consent Forms were stored securely and confidentially. 

3.8.8 Supervision of data collection 

As outlined previously, all recruiting doctors were either currently working in or  

had previously worked in a forensic medical sexual assault service coordinated and 

supervised by the author. They had all performed forensic sexual assault examinations as 

 243



per Sexual Assault Examination Kit Protocols in WA and Queensland, in line with agreed 

national standards. All had been trained to do forensic sexual assault examinations by the 

author with regular discussion and case peer review to monitor the quality of examinations, 

and documentation and interpretation of findings. 

 Prior to commencing patient recruitment, the author met with each doctor to explain 

the study, examination procedure and data recording requirements. A Genital Injury 

Research Resource Booklet (Appendix B) was provided to each recruiting doctor with dot-

point summaries of inclusion criteria for easy reference, recruitment procedure guidelines, 

injury terminology and clinical photographs of various genital injuries.[142] Genital injury 

terminology and photographs were discussed to ensure examining doctors were consistent 

in their injury identification and use of terminology. During the data collection period of 

the study, the author regularly met with doctors recruiting in Queensland and maintained 

regular telephone or email communication with doctors recruiting in Queensland to discuss 

any queries or problems as they arose.  

3.9 Data entry, preparation and exclusions 

Data Collection and Consent Forms were given or sent to the author within one to  

two months of the examination. All Data Collection Forms were checked by the author 

prior to data entry. Any identified inconsistency or missing information was clarified with 

the examining doctor shortly after receipt of Data Collection Forms by author to facilitate 

any necessary addition or amendment of information. If any required information had not 

been recorded and could not be reliably recalled by the doctor or retrieved from clinical 

notes, the case was excluded.  

Because of the complexity of the inclusion criteria and the nature of the 

environment in which the doctors were asked to recruit and collect data, a number of cases 

that did not fulfil all criteria were recruited to the study in error; these cases were identified 
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prior to data entry and excluded. Table 3.9a gives details of the reasons for case exclusion 

from each group. 

 A total of 137 Data Collection Forms were received from recruiting doctors; 93 

consensual group cases and 44 non-consensual group cases. After necessary exclusion 

Table 3.9a 
Reasons for pre-data entry case exclusion 

REASONS FOR PRE-DATA CASE EXCLUSION 
 

Reason 
Consensual 

group  
Non-

consensual 
group 

Total 

Incomplete data recorded 1 0 1 
Patient not aged 18-45 years 6 1 7 
External genital examination only performed 2 0 2 
Patient had more than one episode of sexual vaginal 
penetration in previous 72 hours 

1 1 2 

Patient was a sex worker 2 0 2 
Withdrawal of allegation with formal statement by patient 
to police that allegation was fabricated 

n/a 1 1 

Total 12 3 15 

 

of cases for the reasons explained and outlined in Table 3.9a, a total of 122 cases remained; 

81 consensual group cases and 41 non-consensual group cases.  

Information from all 122 Data Collection Forms was entered personally by the 

author into the specifically designed database (WAQID) to ensure consistency in data 

entry. Once complete, the database was exported into the Statistical Package for Social 

Sciences (SPSS/PASW GradPack 18) for the purposes of analysis.  

3.9.1 Study variables and data files 

Two SPSS data files were created; a Case Data file containing information about all 

case characteristic variables (31), penetration scenario variables (25) and miscellaneous 

variables (3) relating to each of the 122 cases and an Injury Data file containing 

information describing each of the identified 84 individual injuries, using 5 variables.  
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Case and Injury Data files were then merged to allow identification of injury 

patterns in each of the 30 cases found to have one or more genital injuries. This data file 

merge allowed creation of a further 9 continuous injury pattern variables for each 

individual woman found to have any genital injury as listed in Table 3.9b below. 

Table 3.9b List of injury pattern variables created from data file merge 
 

 

 

 

 

Three miscellaneous variables were also included; relationship to sexual contact, 

presence of any non-genital injury and intoxication at time of index vaginal penetration. 

However, of these miscellaneous variables, only relationship to sexual contact data was 

collected from women in both consensual and non-consensual groups, preventing 

comparison between groups in relation to presence of non-genital injury and intoxication at 

time of index penetration. 

Table 3.9c below summarises all study variables and Data Analysis Table 1             

(Appendix D) lists the 64 categorical variables and 10 continuous variables derived from 

the data file merge.   

Table 3.9c Summary of study variables 
 

SUMMARY OF TYPES OF STUDY VARIABLES 
CATEGORICAL VARIABLES = 64                                                                             
        Case characteristic variables                                                                           31 
        Penetration scenario variables                                                                        25 
        Miscellaneous variables                                                                                     3 
        Individual injury variables                                                                               5 
CONTINUOUS VARIABLES  = 10                                                                             
        Case characteristic variable                                                                              1 
         Injury pattern variables                                                                                   9 

INJURY PATTERN VARIABLES CREATED FROM DATAFILE MERGE (9) 
Number of injuries in an individual 
Number of sites of injury  in an individual 
Number of lacerations  in an individual 
Number of abrasions  in an individual 
Number of bruises  in an individual 
Number of different injury types in an individual 
Number of injuries at each of 12 genital sites in an individual 
Number of genital sites injured in an individual 
Total surface area of injury in an individual  
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Injury pattern variables were then re-coded to create 24 dichotomous injury pattern 

variables to assist with comparison of injury typology and pattern between consent groups.  

Table 3.9d List of dichotomous injury pattern variables 
 DICHOTOMOUS INJURY PATTERN VARIABLES (24) 

Any genital injury 
More than one genital injury 
At least one laceration 
At least one abrasion 
At least one bruise 
More than one type of injury 
More than one laceration 
More than one site of injury 
More than one injury at a single site 
At least one injury at any one of 12 genital sites (12) 
Presence of any injury measurable in two dimensions 
Presence of any injury with one dimension greater than 1cm 
Presence of genital injury with total surface area >0.6cm² 

 

 

 

 

 

 

3.10 Data analysis method 

3.10.1 Descriptive data overview 

To describe results collected as a whole, frequency data in relation to case 

characteristics, penetration scenario and miscellaneous variables for all cases was 

summarised in Data Analysis Tables 2i-iii (Appendix D). 

3.10.2 Consent group comparative analysis 

3.10.2.1 Comparison of consent group composition 

Frequency data for case characteristic, penetration scenario and miscellaneous 

variables in consensual and non-consensual groups, hereafter referred to as ‘consent 

groups’, was summarised in Data Analysis Tables 3i-iii (Appendix D). 

Consent group case characteristic and penetration scenario variables were then 

compared using simple Chi squared tests and Yates Continuity Correction for binary results  

[445]. Odds Ratios with 95% Confidence Interval (CI) were calculated to determine any 

significant differences between consent groups in relation to these variables. Where there 

were no events for a given outcome (or a ‘zero cell count’), 0.5 was added to facilitate 
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probabilistic sensitivity analysis in line with statistical convention [446, 447]. The results of 

these comparison analyses are summarised in Data Analysis Tables 4i and 4ii (Appendix 

D). 

3.10.2.2 Comparison of genital injury prevalence, type and pattern 

Data Analysis Table 5i (Appendix D) is a frequency table describing prevalence, 

type and pattern of genital injury in all cases, and in consensual and non-consensual groups. 

Chi squared tests were performed with Yates Continuity Correction for binary results and 

Odds Ratios with 95% CIs calculated to identify significant associations between the 

presence or absence of consent (dependent variable) and injury prevalence, type and pattern 

variables (independent). Again, where there were no events for a given outcome, 0.5 was 

added to facilitate probabilistic sensitivity analysis in line with statistical convention [446, 

447]. Data Analysis Table 5ii (Appendix D) summarises consent group comparison data for 

genital injury prevalence, type and pattern.  

3.10.3 Analysis for associations with the presence of any genital injury  

3.10.3.1 Comparison of cases with and without genital injury 

 Frequencies were calculated, Chi squared tests performed with Yates Continuity 

Correction for binary results, and Odds Ratios with 95% CIs calculated using the same 0.5 

correction for ‘zero cell counts’ as outlined and referenced earlier, to identify significant 

associations between the presence or absence of any genital injury (dependent variable) and 

case characteristic and penetration scenario variables (independent variables) and 

summarised in Data Analysis Table 6i and 6ii (Appendix D) 

3.10.3.2 Comparison of injury prevalence by consent in sub-samples 

Because of the possibility that certain case characteristics may have had an effect 

upon injury prevalence, and the fact that relatively few cases were involved,  any cases with 

the following characteristics or penetration scenarios were excluded from the sample:- 
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 Non-sexual vaginal penetration, that is, tampon or speculum insertion within 

previous 72 hours (n = 7) 

 Index vaginal penetration  was first penetrative episode ever (n = 2) 

 Any peri-menopausal symptoms (n = 1) 

 Any history of genital dermatitis (n = 1) 

This created a revised study sample of 111 cases comprising 34 non-consensual cases and 

77 consensual cases. 

Frequency data, Chi squared tests with Yates Continuity Correction for binary 

results, and Odds Ratios with 95% CIs were then repeated for a number of sub-samples to 

allow comparison of genital injury prevalence in consensual and non-consensual case 

groups while controlling for group differences in the following variables, identified as 

having a statistically significant effect on genital injury prevalence;- 

i. Penetration to examination time (PET) 

ii. Type of penetrating article 

iii. Use of condom or lubricant 

 Data Analysis Table 7 (Appendix D) summarises the comparison of genital injury 

prevalence between consensual and non-consensual cases in the revised sample excluding 

those with any non-sexual penetration in previous 72 hours, perimenopausal symptoms, 

genital dermatitis or who had never had previous sexual intercourse (n = 111) and the 

following eight subgroups of this revised sample;- 

i. Those cases examined within 48 hours (n = 90) 

ii. Penis only penetration cases examined within 48 hours (n = 46) 

iii. Penis only penetration cases without use of condom or lubricant examined within 

48 hours (n = 40) 
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iv. Penis and finger/s penetration cases examined within 48 hours (n = 29) 

v. Penis and finger/s penetration cases without use of condom or lubricant  examined 

within 48 hours (n = 19) 

vi. Cases of penetration involving finger/s without use of condom or lubricant 

examined within 48 hours (n = 28) 

vii. Penis only or penis and finger/s penetration cases examined within 48 hours        

(n = 75) 

viii. Penis only or penis and finger/s penetration cases without use of condom or 

lubricant  examined within 48 hours (n = 59) 

3.10.4 Analysis for associations with certain injury types and patterns 

3.10.4.1 Individual genital injuries 

Frequencies, Chi squared tests with Yates Continuity Correction for binary results, 

and Odds Ratios with 95% CIs were performed using the same 0.5 correction for ‘zero cell 

counts’ as outlined and referenced earlier, to identify any case characteristic or penetration 

scenario factors associated with the three individual types of genital injury seen; 

lacerations, abrasions and bruises. Data Analysis Table 8i-iii (Appendix D) summarise this 

analysis. 

3.10.4.2 Genital injuries occurring in each individual 

The same tests were repeated to identify any case characteristic or penetration 

scenario factors associated with the presence of at least one of each injury type in 

individual women. Data Analysis Table 9i-iii (Appendix D) summarise this analysis. 

3.10.4.3 Genital injury patterns 

Frequency data of injury patterns in all cases is summarized in Data Analysis Table 

5i (Appendix D). Chi squared tests with Yates Continuity Correction for binary results, and 

Odds Ratios with 95% CIs were performed to identify any case characteristics or 
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penetration scenario variables associated with selected genital injury patterns occurring in 

individual women. Results are summarised in Data Analysis Tables 10i-xi (Appendix D) 

3.10.4.4 Comparison of injury type and pattern by consent in sub-samples 

Genital injury type and pattern was then compared in consensual and non-

consensual cases in a revised sample of women examined within 48 hours of penetration 

with penis only or penis and finger/s, and excluding those with any non-sexual penetration 

in previous 72 hours, any perimenopausal symptoms, a history of genital dermatitis or who 

had never had previous sexual intercourse (n = 75).This sub-sample comprised 22 non-

consensual and 53 non-consensual cases and analysis is summarized in Data Analysis 

Table 11 (Appendix D). 

 

 Because information about a large number of variables was collected, and the 

statistical approach initially planned for this study involved logistic regression analysis, it 

was necessary to perform multiple Chi squared and Odds Ratio tests in order to explore 

relationships between these variables and the presence of genital injury or not, to determine 

which should be used in a multivariate model. While the logistic regression was ultimately 

not performed as part of this study, the comparison tests were included in the thesis to assist 

with further research in the area.  
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4. RESULTS 

4.1 Descriptive data overview 

As described in the previous section, case data from 122 women who had 

experienced one episode of vaginal penetration within the previous 72 hours were included 

for analysis. Vaginal penetration was consensual in 41 cases and non-consensual in 81 

cases.  

Reason for genital examination 

All 41 non-consensual cases were examined for the primary purpose of a forensic 

examination at the request of police after an allegation of sexual assault within the previous 

72 hours, while all 81 consensual cases were examined when attending a general practice or 

women’s health service for a Pap smear or a sexual health check. 

Table 4.1a Summary of reason for examination  

 

  
No of cases in 
whole sample 

(n = 122) 

 
% of whole 

sample  

Examination after consensual vaginal penetration during 
sexual health check or attendance for Pap smear 

81 66.4 

Examination after non-consensual vaginal penetration for 
purposes of forensic examination 

41 33.6 

Age 

The age of women in this study ranged from 18 to 45 years with a mean age of 

29.86 years. Cases were divided into three age categories for analysis; 18-21 years, 22-29 

years and 30-45 years. Twenty seven women were aged 18-21 years (22.1%), 40 women 

aged 22-29 years (32.8%) and 55 women aged 30-45 years (45.1%). 

Table 4.1b Age of women included in study (all cases) 

  

 Mean age SD Range 
All cases  
 (n = 122) 
 

 
29.86yrs 

 
8.675 

 
18-45 yrs 
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Skin pigmentation 

Twenty women were identified by examining doctors as having ‘pigmented’ skin 

(16.4%) and 102 as having ‘non-pigmented’ skin (83.6%). Women with heavily pigmented 

skin were excluded from the study because of the potential for inconsistent injury detection. 

Pigment categories for those with pigmented skin are summarized in Table 4.1c below. 

Table 4.1c Specific type of skin pigmentation (all cases) 

 

 

 

 

 

 

 

 
Specific type of skin pigmentation 

 
No of cases  

Non-pigmented 
Fair (Anglo-Irish) 102 
Pigmented 
Olive (Mediterranean) 13 
Olive (Oriental) 3 
Brown (Maori) 2 
Brown (Middle Eastern) 1 
Brown (South American) 1 
Total 122 

Hormonal status 

Three women were pregnant, all in the first trimester of pregnancy. There were no 

post-partum women; that is, none within six weeks of birth, although one woman from the 

consensual group was breast-feeding at the time of vaginal penetration and examination.  

Two of the pregnant women were non-consensual cases and one consensual. Thus there 

were two women in each consent group whose genital tissue may have been subject to 

pregnancy or lactation-related hormonal influences; for this reason, none of these women 

were excluded from analysis.  

There were no post-menopausal women in the study sample, however one woman 

from the consensual group reported suffering peri-menopausal symptoms. 
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Use of hormonal preparations and/or contraception 

The only hormonal preparation used by any woman at the time of vaginal 

penetration and examination was for contraceptive purposes; that is, no woman was using 

hormone replacement therapy in any form, or topical hormonal preparations genitally or 

otherwise. Fifty two women were taking some form of hormonal contraception; 41 orally 

and 11 in a non-oral form such as a subcutaneous implant (Implanon), hormonal intra-

uterine device (Mirena) or a depot formulation (Depo-Provera) . Ninety five per cent 

(39/41) of women taking oral contraception were prescribed the combined 

oestrogen/progesterone pill and the remainder (2/41) the progesterone-only pill. 

Relevant medical conditions and medications 

No woman included in the study suffered from a coagulation disorder or connective 

tissue disease or was taking anticoagulant medication or systemic corticosteroids at or 

around the time of the vaginal penetration and examination. One woman reported a 

previous diagnosis of chronic genital dermatitis, but was not using any topical genital 

treatment for this condition at the time of penetration or examination. 

Previous obstetric injury or surgery 

Forty one per cent of women (50/122) had previously given birth vaginally at least 

once. Twenty of these women had had an episiotomy performed at the time of delivery and 

seven reported spontaneous ‘tears’ during vaginal delivery. Thirty two women (32%) had 

had vaginal suturing post-delivery. 

Previous relevant gynaecological surgery 

  Twenty four women had experienced a previous gynaecological surgical or 

investigative procedure that involved the genitalia, vaginal canal or cervix; 11 from the 

non-consensual group and 13 from the consensual group. Details are summarised in Table 

4.1d. Half of these women (12/24) had had a previous dilation and curettage (D&C) and 
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four had had ablative therapy to the cervix. Two women, both from the consensual group, 

had undergone surgery involving the vaginal entrance specifically; one had a hymenal 

excision and the other an infected episiotomy site excision. 

No woman had undergone any type of genital infibulation, also referred to as 

‘female genital mutilation’ or FGM. 

Table 4.1d  Details of cases with history of genital, vaginal or cervical surgery or 
procedure 

 
 
Previous history of genital, vaginal or cervical surgery or 
procedure 

 
No of cases  

Dilation and curettage (D&C) 12 
Laser treatment or diathermy to cervical lesion 4 
Cervical cone biopsy 3 
Total abdominal hysterectomy 1 
Bladder repair 1 
Excision of infected episiotomy site and re-suture 1 
Surgical excision of hymen 1 
Hysterosalpingogram 1 
Total 24 

 

 

 

 

 

 

Time between penetration and examination 

All women were examined within 72 hours of the index penetrative episode. The 

penetration to examination time (PET) was categorised into four time frames; <12 hours, 

12-23 hours, 24-47 hours and 48-72 hours after index penetration. Numbers examined 

within each category are summarised in Data Analysis Table 2ii (see Appendix). Thirty two 

per cent (39/122) of women were examined within 12 hours, 49.2% (60/122) were 

examined within 24 hours of vaginal penetration and 81% (99/122) within 48 hours.  

Penetration by more than one type of penetrating article 

The index vaginal penetrative episode involved more than one type of penetrating 

article in 44/122 women (36.1%).  
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Type of penetrating article 

Although there was variation in type and combinations of articles used to vaginally 

penetrate women in the study sample, the vast majority involved a penis (90.2%). Sixty six 

(54.1%) women were penetrated with a penis only and 39 (32%) women were penetrated 

with penis and finger/s. Eight women (6.6%) were penetrated with finger/s only.  The index 

penetrative episodes in five cases involved an object, but object penetration was always in 

combination with at least one other type of penetrating article; two women were also 

penetrated with a penis, and three also penetrated with penis and finger/s. Four of the five 

women who were penetrated with an object were from the consensual group. Four women 

were unable to say what they had been penetrated with because of significant intoxication 

at the time of vaginal penetration; all of these were from the non-consensual group. 

Table 4.1e Type of penetrating articles used 

 

 

 

 

 

All cases 
 (n = 122) 

 
Penetrating article/s in each 
penetration scenario n % 
Penis only 66 54.1 
Penis + fingers 39 32 
Finger/s only 8 6.6 
Penis, finger/s + object 3 2.5 
Penis + object 2 1.6 
Unknown penetrative article/s 4 3 
Total 122 100 

Degree of penetration 

 Information was also sought in relation to the degree of penetration as perceived by 

the woman and recorded as actual penetration, attempted penetration or unknown degree of 

penetration with any type of penetrating article. Because any woman who had experienced 

more than one ‘episode’ of sexual vaginal penetration within the 72 hours prior to 

examination was excluded, an ‘episode’ being a discrete unit of sexual contact involving 

any number or type of penetrating articles, this study involved 122 episodes of penetration 

or penetration scenarios. As is evident from Table 4.1e, each penetration scenario may 
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have involved more than one penetrating article and for this reason the number of recorded 

vaginal penetrations (n = 169) exceeded the number of penetration scenarios or cases (n = 

122). Of 169 separate penetrations in 122 penetration scenarios (or 122 cases) included in 

this study, there were 110 penetrations with a penis, 50 penetrations with a finger or 

fingers, 5  penetrations with an object and 4 unknown penetration scenarios. Of a total of 

165 ‘known’ penetrations, there were two penetrations recorded as attempted, both with 

finger/s, two unknown degree of penis penetration and one unknown degree of finger/s 

penetration (Table 4.1f).  

Table 4.1f Degree of penetration in separate known penetrations  

 

Degree of penetration Separate known  
penetrations (n = 165) Actual Attempted Unknown 

 
Total 

Penis  108 0 2 110 
Finger/s 47 2 1 50 
Object  5 0 0 5 
Total no of known penetrations 160 2 3 165 

All four cases where the degree of penetration was unknown were from the non-consensual 

group and involved some degree of intoxication. As outlined in Section 3.8.2, women who 

had no definitive memory of any sexual penetrative act and who had no symptoms or 

clinical signs suggestive of vaginal penetration having occurred were excluded, even if they 

had made a report to police of sexual assault and undergone a forensic examination. The 

cases of unknown penetration scenario that were included involved additional supportive 

information to suggest penetration had occurred, although details of penetration scenario 

were not complete. 

Use of a condom or lubricant 

In 13 cases, a condom was used and in 16 cases, some form of lubricant was used 

during the index penetrative episode. Five women were unable to recall whether either 

condom or lubricant had been used and all of these came from the non-consensual group. 
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Vaginal speculum examination or use of tampon in 72 hours prior to examination 

Six women had inserted a tampon vaginally at some time in the 72 hours prior to 

the examination; five of these were non-consensual cases. One woman had been examined 

vaginally with a speculum during the 72 hours prior to examination: she was from the non-

consensual group and had attended her general practitioner for a Pap smear some hours 

before being sexually assaulted.  

Previous sexual experience 

Two women had never been vaginally penetrated previously for any reason; that is, 

they had not experienced sexual vaginal penetration, used a tampon or had a vaginal 

speculum or internal examination before. One was a consensual case and one non-

consensual. 

Genital symptoms at time of examination 

Twenty nine women (23.8%) complained of one or more genital symptoms at the 

time of examination.  Symptoms described included vaginal or vulval pain, vaginal 

bleeding, abnormal vaginal discharge and dysuria. In some but not all consensual cases 

reporting genital symptoms, the symptom was the reason for presenting to the doctor. 

Symptomatology at the time of examination may or may not have been related to the index 

vaginal penetrative episode and in an effort to discern whether this was the case, women 

were asked if the symptom had been present prior to the index vaginal penetration or if it 

had commenced since the index vaginal penetration. Any woman with a genital symptom 

was tested appropriately to determine its cause. 

i. Genital symptoms with onset prior to penetration 

Ten women (8.2%) had genital symptoms at the time of examination with onset 

prior to the index penetrative episode and all were tested for infection appropriately to their 

symptom. A symptom present prior to the index penetrative episode may be an indication 
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of a pre-existing genital condition or infection, and have the potential to affect whether or 

not genital injury occurs as a result of penetration. Only four of these 10 women were 

found to have laboratory evidence of infection at time of examination. 

ii. Genital symptoms with onset after penetration 

Nineteen women (15.6%) reported genital symptoms with onset since the index 

penetrative episode. This scenario may be an indication of injury or infection arising as a 

result of the index vaginal penetration. Only five of these 19 women were found to have 

laboratory evidence of infection at examination. 

Clinical signs of infection or inflammation noted at examination 

Clinical signs of infection or inflammation at examination were documented in 15 

women (12.3%); redness, abnormal vaginal discharge, clinical appearance of ‘thrush’ and 

visible excoriation. Six of these 15 women (40%) had no laboratory evidence of infection.  

Laboratory evidence of infection  

 A total of 19 women were found to have laboratory evidence of infection from 

genital swabs taken at the time of examination. Table 4.1f provides details of swab test 

results. Five of these 19 women had reported genital symptoms with onset since vaginal 

penetration, four had reported symptoms with onset prior to penetration and nine had 

clinical evidence of infection or inflammation at the time of examination. 

Table 4.1g  Type of genital infections identified with laboratory testing 
 

 

 

 

Laboratory evidence of infection at examination (HVS) No of cases  
Candida 7 
Candida and group B streptococcus 3 
Bacterial vaginosis 4 
Trichomonas 1 
Group B streptococcus 3 
Staphylococcus aureus 1 
Total 19 

Laboratory evidence of infection at examination was found to have a statistically significant 

relationship with genital symptoms present prior to penetration [χ² 3.126, OR 4.31, CI 
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(1.09, 17.09), p=0.04] and clinical signs at examination [χ² 21.965, OR 14.5, CI (4.29, 

49.33), p<0.005], but not to the  

 presence of genital symptoms with onset since penetration. This may be because symptoms 

that commenced after the index penetration, were more likely to be due to injury than other 

causes. Table 4.1g summarises these findings.  

 Table 4.1h  Relationship of genital symptoms and clinical signs of infection or 
inflammation to laboratory evidence of infection 

*statistical significance p<0.05 

Cases with 
lab evidence 
infection at 
examination 
(n =19) 

Cases with no 
lab evidence 
infection at 
examination 
(n =103 ) 

 

n % n % 

 
 
χ2 

 
 

OR (95% CI) 

 
 

p-value 

Yes 4 21 6 6 Genital symptoms onset 
prior to penetration  No 15 79 97 94 

3.126 4.31(1.09-17.09) 0.04* 

Yes 5 26 14 14 Genital symptoms onset 
since penetration No 14 74 89 86 

1.126 2.27(0.71-7.29) 0.17 

Yes 9 47 6 6 Clinical signs of 
infection/inflammation No 10 53 97 94 

21.965 14.5(4.29-49.33) <0.005* 

Possibility of infection at time of penetration 

 It could be hypothesised that infection at the time of index vaginal penetration 

might be more likely if genital symptoms were present prior to penetration and there was 

also evidence of infection at the time of examination, and that this scenario might 

predispose the genital tissue to injury. Only four women in the study group fulfilled both 

these criteria; that is, only four women had genital symptoms they said were present prior 

to index vaginal penetration, as well as laboratory evidence of infection detected at  

Table 4.1i  Cases with genital symptoms, clinical signs and proven infection 
 

 

No of cases in 
sample (n=122) 

 

n % 
Genital symptoms with onset prior to penetration 10 8.2 
Genital symptoms with onset since penetration 19 15.6 
Clinical signs of infection or inflammation at examination 15 12.3 
Laboratory evidence of infection at examination 19 15.6 
Both clinical signs and laboratory evidence of infection 9 7.3 
Pre-penetration symptoms + lab. evidence infection 4 3.3 
Post-penetration symptoms + lab. evidence infection 5 4.1 
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examination (Table 4.1h). All four were from the consensual group and two of these four 

women sustained at least one genital injury (50%). Genital infection may be more likely to 

be transmitted during SI if injury is present, but equally, injury may be more likely to occur 

if genital tissue is infected or inflamed, making interpretation difficult.  

Presence of non-genital injury 

Thirty women sustained some degree of non-genital or general bodily injury during 

the index episode of vaginal penetration, all from the non-consensual group. Comparison 

with consensual cases is not possible because women from the consensual group were not 

specifically questioned or examined in relation to general bodily injury that may have been 

sustained during sexual activity, whereas the primary reason for a forensic examination 

after an alleged sexual assault is to document bodily and genital injury of any degree of 

severity. Ninety per cent (27/30) of women with general bodily injury had injury that did 

not require any treatment. Such injuries included minor bruises, abrasions and small 

lacerations that did not require suturing or the application of steri-strips. 

Relationship to sexual contact 

The person with whom the woman had the index episode of sexual contact was her 

current regular partner in 85 cases; all 81 consensual cases and 4 non-consensual cases 

 involved a current regular partner. The relationship to sexual contact for all cases is 

summarised in Table 4.1i below. 

Table 4.1j  Relationship to sexual contact in all cases 

ALL CASES (n = 122) 
Relationship to sexual contact No of cases % of all cases 

Current regular partner 85 69.7 
Previous regular sexual partner 2 1.6 
Previous casual sexual partner 2 1.6 
Person known to woman but no previous sexual contact 14 11.5 
Person not known with no previous sexual contact (ie ‘stranger’) 16 13.1 
No memory of who sexual contact was 3 2.5 
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Intoxication  

As discussed earlier, women who were significantly intoxicated at the time of 

penetration were only included in the study if one or more of the following applied;- 

(i) Distinct memory of any vaginal penetration 

(ii) Any genital symptoms with onset since the penetration 

(iii) Description of symptoms consistent with having been vaginally penetrated  

(iv) The presence of injuries or other observations such as mis-positioning of a 

tampon, suggestive of recent vaginal penetration. 

As a consequence, some cases were included where there was no information about 

the penetrating article or associated use of condom and/or lubricant. In these cases, the 

relevant variables were recorded as ‘unknown’. There were nine such cases included in the 

study; they were penetrated vaginally whilst significantly intoxicated and presented for 

forensic examination after reporting a sexual assault to police, that is, they were all from 

the non-consensual group. Table 4.1j gives details of each of these nine cases. 

Table 4.1k   Cases involving intoxication at time of penetration  
 

 

Cases involving intoxication at time of penetration: all non-consensual 
 Age 

(yrs) 
PET 
(hrs) 

Type of pen. 
article if 
recalled 

Recall that 
condom or 
lubr. used? 

Presence of 
any genital 

injury 

Other details 

1 43 <12 Penis only Not used No Memory of penile-vaginal 
penetration 

2 41 12-23 Finger/s only Not used Yes Memory of penetration with 2-3 
finger/s 

3 21 12-23 Penis + finger/s Not used Yes Memory of finger/s penetration 
4 25 <12 Penis only Not used Yes Witness to penetration and 

symptoms suggestive of 
penetration afterwards 

5 24 <12 Penis only Unknown Yes  
6 31 <12 Unknown Unknown No Symptoms suggestive of 

penetration afterwards 
7 42 <12 Unknown Unknown No Symptoms suggestive of 

penetration afterwards 
8 21 12-23 Unknown Unknown No Mis-positioned tampon 
9 44 <12 Unknown Unknown Yes  
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4.2 Factors associated with the presence of any genital injury 

Thirty of the 122 women in the study sample (24.6%) sustained at least one genital 

injury as a result of the index vaginal penetration. Statistical analysis of the relationship of 

case characteristics and penetration scenario with the presence of any genital injury are 

summarised in Data Analysis Table 6i (Appendix D). When all women with genital injury 

(n = 30) were compared with all those without genital injury (n = 92), significant 

associations were identified for the presence of any genital injury and:- 

(i) Non-consent 

(ii) A shorter penetration to examination time (PET) 

(iii) Penetration that did not involve a penis 

(iv) Penetration with finger/s only 

(v) The presence of genital symptoms with onset since penetration  

(vi) Clinical and/or laboratory evidence of infection at the time of examination 

(vii) Previous genital, vaginal or cervical surgery  

This section will explore and discuss these significant relationships in more detail. 

4.2.1 Consent  

Non-consensual vaginal penetration was statistically more likely to result in any 

genital injury than consensual vaginal penetration with 53.7% (22/41) of the non-

consensual group and 9.9% (8/81) of the consensual group sustaining at least one genital 

injury [χ² 28.139, OR 10.57, CI (4.07, 27.42), p<0.005]. 

4.2.2 Penetration to examination time (PET) 

Genital injury was more likely to be seen in women who were examined sooner 

after vaginal penetration; 63.3% of women examined within 12 hours of penetration 

(19/30) sustained at least one genital injury. In this sample, genital injury was more likely 
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to be seen if PET was less than 12 hours [χ² 17.997, OR 6.218 CI (2.55, 15.18), p<0.005] or 

less than 24 hours [χ² 10.611, OR 4.88, CI (1.90, 12.54), p<0.005]. 

4.2.3 Type of penetrating article 

Penetration which involved a penis was less likely to result in injury than that which 

did not involve a penis [χ² 6.278, OR 0.19, CI (0.05, 0.65), p=0.01]. Injury was statistically 

more likely to be seen after penetration with finger/s only [χ² 9.003, OR 11.25, CI (2.13, 

59.31), p<0.005]. Twenty one percent (23/110) of cases where penetration involved a penis 

had genital injury, compared with 58% of women (7/12) penetrated only with articles other 

than a penis; that is, with finger/s or with an object.  Six of eight women (75%) penetrated 

with only finger/s sustained genital injury. None were only penetrated with an object.  

Table 4.2a  Genital injury rates in different penetration scenarios 

Frequency of genital injury in different penetration scenarios 
Penetration scenario No of cases No with any injury % with any injury 

Penis only penetration 66 12 18 
Penis and finger/s penetration 39 10 25.6 
Finger/s only penetration 8 6 75 
Penetration involving a penis 110 23 21 
Penis not involving a penis 12 7 58 
Penetration involving finger/s 50 17 34 
Penetration not involving finger/s 72 13 18 
Penetration involving an object 5 1 20 
Penetration with >1 type article 44 11 25 

 

4.2.4 Possible infection at time of penetration  

More women with genital injury complained of genital symptoms at the time of 

examination [χ² 21.412, OR 8.72, CI (3.39, 22.39), p<0.005]. Genital injury was more 

frequently seen in women with symptoms that had arisen since the penetrative episode [χ² 

20.60, OR 10.96, CI (3.65, 32.87), p<0.005]. This might be explained by symptoms 

resulting from injury rather than infection or inflammation. However, more women with 

injury had clinical signs of infection or inflammation at examination, than those without 

injury [χ² 5.955, OR 4.42, CI (1.44, 13.50), p = 0.01] and genital injury was significantly 
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associated with laboratory evidence of infection at time of examination [χ² 4.926, OR 3.51, 

CI (1.27, 9.75), p=0.02]. Nineteen women had laboratory evidence of infection at 

examination and nine of these (47%) sustained at least one genital injury. Candida, 

trichomonas, group B streptococcus and staphylococcus aureus were the most frequent 

genital infections identified in women with injury as outlined in Table 4.2b. 

 
Table 4.2b  Laboratory proven genital infection and presence of genital injury 

 

 
 
Laboratory evidence of infection at 
examination (HVS) 

 
No of cases  

with this 
infection 

 
No of cases with 

this infection 
who had at least 

one injury 

 
% of those with 

this infection who 
had at least one 

injury 
Candida 7 5 71% 
Candida and group B streptococcus 3 0 0% 
Bacterial vaginosis 4 0 0% 
Trichomonas 1 1 100% 
Group B streptococcus 3 2 66.7% 
Staphylococcus aureus 1 1 100% 
Total 19 9  

The presence of clinical signs together with laboratory evidence of infection was 

significantly associated with the presence of at least one genital injury [χ² 3.383, OR 4.40, 

CI (1.10, 17.63), p=0.04]. Nine women had both clinical signs and laboratory evidence of 

genital infection and five of these sustained injury (56%). Only four women reported 

symptoms of onset prior to index penetration and were found to have laboratory evidence 

of infection; two of these four women had genital injury. 

 These findings and their implications in relation to consent group data are discussed 

further in Section 4.5.1.6 and 4.6.1.3. 

4.2.5 Previous genital, vaginal or cervical surgery 

Women with genital injury were more likely to have had previous genital, vaginal 

or cervical surgery [χ² 3.622, OR 2.79, CI (1.08, 7.19), p=0.03]. Details of type of surgery 

are summarised in Table 4.2c. 
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Table 4.2c  Previous genital, vaginal or cervical surgery or procedure and injury 

 

 
Previous genital, vaginal or cervical surgery or procedure 

 
No of cases  

No of these 
cases with 

injury 

% of these 
cases with 

injury 
Dilation and curettage (D&C) 12 6 50 
Laser treatment or diathermy to cervical lesion 4 2 50 
Cervical cone biopsy or Lletz procedure 4 2 50 
Total abdominal hysterectomy 1 0 0 
Bladder repair 1 0 0 
Excision of infected episiotomy site and re-suture 1 0 0 
Surgical excision of hymen 1 0 0 
Hysterosalpingogram 1 0 0 
Total 24 10  

4.2.6 Other factors 
 

Statistically significant associations with genital injury were not identified for the 

following variables in this study sample, but they remain worthy of discussion.  

Age 

To minimise the effects of age and differing hormonal status, the age range for 

recruitment to the study was 18 to 45 years. Age ranges and mean age were similar for 

women with and without genital injury.  

 Table 4.2d  Age and presence of genital injury 

  

  
Mean 

 

 
SD 

 
Range 

Cases with injury (n=30) 28.37yrs 8.544 18-45 yrs 

Cases without injury (n = 92) 30.35yrs 9.050 18-44yrs 

Skin pigmentation 

Slightly more women with non-pigmented skin sustained genital injury though this 

difference was not found to be statistically significant; 17.4% (16/92) of women without 

injury compared to 13.3% (4/30) of injured women had pigmented skin.  

Use of hormonal preparations/contraception 

Injury rates were not affected by whether or not a woman used hormonal 

preparations. Fifty two women in the sample were regularly taking some form of hormonal 
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preparation at the time of index vaginal penetration and examination.  All were doing so for 

the purposes of contraception. Thirteen of these 52 women (25%) sustained an injury 

compared with 17 of 70 women (24%) who were not taking any hormonal preparations. 

Taking the combined oral contraceptive pill (OCP) did not have any effect on whether or 

not a woman sustained genital injury. Twenty five per cent of women taking the combined 

OCP (10/39) sustained an injury and 24% of those not taking it sustained an injury. 

Other types and combinations of penetrating article 

While some penetration scenarios were found to be significantly associated with the 

presence of injury, others were not found to have a significant effect upon genital injury 

rates. Penetration by more than one article did not significantly increase the likelihood of 

genital injury. Penetration with penis only, or with both penis and finger/s in the same 

index episode of vaginal penetration was not significantly related to the presence of injury. 

Though not statistically significant, the genital injury rate was slightly higher in those 

penetrated with both penis and finger/s (10/39 or 26%), than those penetrated with penis 

only (12/66 or 18%).  

Penetration involving an object did not appear to be more likely to result in injury. 

There were five such cases, four from the consensual group and one from the non-

consensual group. Two were penetrated with an object and penis, and three with object, 

penis and finger/s. Only one woman sustained any injury and she was penetrated non-

consensually with all three types of penetrating article. 

There were four women who did not know what they had been penetrated with; all 

were from the non-consensual group. Three of these were not genitally injured and one 

sustained multiple injuries at a number of genital sites.  
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Use of condom and/or lubricant 

i. Condom and/or lubricant with penis only penetration 

  Although use of a condom or lubricant was not significantly associated with genital 

injury when the study sample was considered as a whole, when those women penetrated 

with a penis only were considered separately (n = 66), 12 of whom sustained injury, it can 

be seen in Table 4.2e that use of a condom or lubricant appeared to reduce the likelihood of 

injury. None of the five penis only penetration cases where a condom was used and none of 

the nine penis only penetration cases where lubricant was used sustained any injury. This is 

reflected in the fact that 11 of 12 penis only penetration cases who sustained injury (92%), 

did not involve use of a condom or lubricant.  

 Table 4.2e  Injury due to penis only penetration and condom/lubricant use 

 

Cases penetrated with penis only (n = 66) 
Cases with at least one injury 

(n=12) 
Cases with no injuries  

(n=54) 
 Total no 

of cases 
n  % n  % 

Condom use 
No condom 60 11 18 49 82 
With condom 5 0 100 5 0 
Condom use 
unknown 

1 1 100 0 0 

Lubricant use 
No lubricant 56 11 20 45 80 
With lubricant 9 0 0 9 100 
Lubricant use 
unknown 

1 1 100 0 0 

Condom and lubricant used together 
Both condom and 
lubricant 

11 0 0 11 100 

The one woman penetrated with only a penis who didn’t know whether a condom or 

lubricant was used, was found to have genital injury.   

ii. Lubricant and finger or fingers only penetration 

None of the eight women penetrated with finger/s only involved use of lubricant 

and 75% (6/8) sustained at least one genital injury.  
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Table 4.2f Injury due to finger/s only penetration and lubricant use (n=8) 

 

Cases penetrated with finger/s only (n = 8) 
Cases with at least one injury 

(n=6) 
Cases with no injuries  

(n=2) 
 Total no 

of cases 
n  % n  % 

Lubricant use 
No lubricant 8 6 100 2 100 
With lubricant 0     
Lubricant use 
unknown 

0     

First ever vaginal penetrative episode 
 

The two women in the study sample who had never previously experienced vaginal 

penetration were both aged 27 years and examined within 24 hours of penetration. One was 

penetrated consensually while the other was penetrated non-consensually. The woman from 

the consensual group was penetrated with a penis and did not sustain any genital injury, 

while the non-consensual case was penetrated with a penis and finger/s and sustained 

multiple genital injuries. 

Use of tampon in the 72 hours prior to examination 

Only one of the six women who had inserted a tampon vaginally in the 72 hours 

prior to examination sustained an injury. She was penetrated non-consensually.  

Speculum examination in the 72 hours prior to examination 

As noted earlier, there was one woman who had undergone a speculum examination 

for the purposes of a Pap smear on the same day, but prior to, being sexually assaulted. She 

was penetrated non-consensually with a penis only, without use of a condom or lubricant 

and sustained multiple genital injuries of all three types. 

Previous vaginal delivery 

Although not statistically significant, genital injury rate was slightly higher for 

women who had never given birth vaginally compared with those who had. A total of 50 

women in the study group had had at least one previous vaginal delivery; ten of these 50 
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women (20%) sustained genital injury. In contrast, 20 of the 72 women (28%) who had 

never previously given birth vaginally sustained genital injury. 

Previous episiotomy 

While not statistically significant, fewer women who had had a previous episiotomy 

than those who had never had one, sustained genital injury: 4/20 women (20%) who 

reported having had a previous episiotomy sustained genital injury while 26 of the 102 

women (25%) who reported no previous episiotomy sustained had genital injury.  

Previous birth-related vaginal tears 

One of seven women (14%) with a history of previous birth-related genital tears 

was found to have genital injury compared to 25% of women (29/115) without this history. 

Previous post-vaginal delivery suturing 

More women without a previous history of post-vaginal delivery suturing sustained 

genital injury (24/92 or 26%) than those who had been sutured vaginally after delivery 

(6/32 or 19%), though this difference was not statistically significant.  

Possible genital infection at time of penetration 

The possibility of genital infection at the time of penetration should be considered 

in women who reported genital symptoms at examination that were present prior to index 

vaginal penetration and were found to have laboratory evidence of infection at time of 

examination. Only four women in the whole study sample, all of whom were penetrated 

consensually, had genital symptoms present prior to penetration as well as laboratory 

evidence of infection at examination. Two of these women sustained genital injury (50%) 

and two did not (50%). 
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4.3 Typology and patterns of genital injury  

A total of 84 genital injuries were identified in thirty women as a result of recent 

vaginal penetration; 74 in 22 nonconsensual cases and 10 in 8 consensual cases. Data 

Analysis Table 5i (Appendix D) describes the features of all injuries seen. 

4.3.1 Individual genital injury typology 

4.3.1.1 Type 

Lacerations made up the largest proportion of genital injuries seen overall (53/84 or 

63%), with abrasions the next most frequent injury type (18/84 or 21%) and bruises the 

least common type of injury seen (13/84 or 16%). No woman sustained an incised wound. 

Table 4.3a below summarises this finding. 

Table 4.3a    Individual genital injuries seen as a result of vaginal penetration  
 

 

 

 

 

Total no of individual genital injuries (n = 84) 
 

Type of injury 
 

Total no. 
 

% of all 
injuries 

Lacerations 53 63 
Abrasions  18 21 
Bruises  13 16 
Incised wounds 0 0 
Total 84 100 

Of all women in the study sample, twenty-one (21/122 or 17%) had at least one laceration, 

ten (10/122 or 8%) had at least one bruise and eight (8/122 or 7%) had at least one 

abrasion. 

4.3.1.2 Genital site 

Overall, the most common genital site for injury to be seen was the fossa navicularis 

with 23.8% (20/84) of all injuries seen at this site as shown in Table 4.3b.  The labia minora 

was the second most frequently injured site, with 21% (18/84) injuries noted at this site and 

the posterior fourchette third most frequent with 14/84 injuries at this site (17%). Eight 

injuries occurred in the peri-urethral area (9.5%) and no injuries were seen on the clitoris or 
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mons. The fossa navicularis, labia minora and posterior fourchette were the three most 

likely sites to be injured at least once as detailed in Table 4.3c. 

Table 4.3b  Sites of all genital injuries seen as a result of vaginal penetration 
 
 

All injuries (n=84) 
 

Genital site 
No of 

injuries 
at site 

 
% of all 
injuries 

Fossa navicularis 20 23.8 
Labia minora 18 21.4 
Posterior fourchette 14 16.7 
Inner labia majora 10 11.9 
Peri-urethral area 8 9.5 
Hymen 4 4.8 
Vaginal wall 4 4.8 
Perineum 3 3.6 
Cervix 2 2.4 
Clitoral hood 1 1.2 
Clitoris 0 0 
Mons 0 0 
Total 84 100% 

 

 

 

 

 

 

 

 
Table 4.3c  Sites with at least one injury of any type in cases with injury  
 

All cases with injury (n = 30) 

Site injured at least once Number of women with at least one injury at 
this site 

Fossa navicularis 12 
Labia minora 9 
Posterior fourchette 9 
Hymen 4 
Peri-urethral area 4 
Inner labia majora 3 
Vaginal wall 2 
Cervix 2 
Perineum 2 
Clitoral hood 1 

 

 

 

 

 

 

4.3.1.3 Dimensions and size 

Six of the 84 genital injuries in this study (7%) measured more than 1cm in length 

in at least one dimension. 

Injuries measurable in one dimension only 
 

As discussed earlier, lacerations by their nature are not measurable in two 

dimensions. They therefore do not have ‘surface area’: any apparent ‘width’ in a laceration 
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is a result of cutaneous or mucosal tensile forces pulling the opposing edges of the wound 

apart. If linear, abrasions and bruises may also have no measurable width and therefore, no 

measurable surface area. Eleven of the 18 abrasions seen in this study (61%) and 2/13 

bruises seen (15%) were ‘linear’ and therefore only measurable in one dimension.  

A total of 66 injuries (66/84 or 79%) were measurable in only one dimension; 53 

lacerations, 11 linear abrasions and 2 linear bruises. The majority of these one dimensional 

injuries (43/66 or 65.2%) were small, measuring less than 0.6cm in length. Only five were 

>1cm in length. Table 4.3d summarises the size categories of all injury types measurable in 

one dimension only. 

Table 4.3d  Size (length) of all injuries measurable in one dimension 
 

All injuries measurable in one dimension (n=66) 

Total Laceration 
(n=53) 

Linear abrasion 
(n=11) 

Linear bruise 
(n=2) 

Length 
(cm) 

n n % n % n % 
<0.6 43 37 70 6 55 0 0 
0.6-1 18 13 24 4 36 1 50 
1.1-1.5 3 2 4 0 0 1 50 
1.6-2 0 0 0 0 0 0 0 
2.1-2.5 1 1 2 0 0 0 0 
2.6-3 1 0 0 1 9 0 0 
Total 66 43 100 11 100 2 100 

 

 

 

 

 

 

Injuries measurable in two dimensions  

A total of 18 injuries were measurable in two dimensions allowing estimation of 

surface area; 7 were non-linear abrasions and 11 non-linear bruises. Only one of the 18 

two-dimensional injuries seen in this study measured >1cm in length of at least one 

dimension; this was an abrasion noted on the cervix.  Six of the 7 non-linear abrasions and 

all 11 non-linear bruises were <1cm² in surface area; that is 17 of 18 two dimensional 

injuries (94%) had a surface area of <1cm². The previously mentioned cervical abrasion 

had a surface area of 2.1-2.5cm². 
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Table 4.3e  Surface area of all injuries measurable in two dimensions  
 

Total number of injuries measurable in two dimension (n=18) 
Abrasions (n=7) Bruises (n=11) Surface 

area 
(cm²) 

n % n % 

<0.6 4  57 7 64 
0.6-1 2 29 4 36 
1.1-1.5 0 0 0 0 
1.6-2 0 0 0 0 
2.1-2.5 1 14 0 0 
Total 7 100 11 100 

 

 

 

 

 

4.3.1.4 Shape 

Laceration shape 

Laceration shapes were recorded as ‘straight’ or ‘irregular’. Of all 53 lacerations 

seen, 51 (or 96%) were described as ‘straight’ and 2 (or 4%) as ‘irregular’. 

Abrasion shape 

Abrasion shapes were recorded as ‘linear’, ‘rectangular’ or ‘irregular’.  They were 

mostly linear (13/18 or 72%), with four described as ‘irregular’ (4/18 or 22%) and one as 

‘rectangular’ (1/18 or 6%).  

Bruise shape 

Bruise shape was recorded as ‘linear’, ‘circular’, or ‘irregular’ in shape. Most were 

‘irregular’ in shape (7/13 or 54%) with four bruises described as ‘circular’ (4/13 or 31%) 

and two as ‘linear’ (2/13 or 15%) 

4.3.1.5 Colour of bruises 

Most bruises were described as ‘red’ (11/13 or 85%); red bruises were seen at six 

sites: labia minora, hymen, perineum, fossa navicularis, vaginal wall and clitoral hood. One 

grey/blue bruise was noted on the cervix and one purple bruise on the posterior fourchette.  
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All bruises were seen in women examined within 24 hours of penetration, except for 

the bruise seen on the cervix which was noted at between 24 and 47 hours post penetration. 

Details of colour, genital site and PET for all 13 bruises seen are shown in Table 4.3f.  

Table 4.3f   Summary of bruise colour, site and time to examination. 

 

Bruises (n = 13) 
Colour Number Sites Time to examination 

Labia minora 4 All <12 hrs 
Hymen 2 One <12 hrs, one 12-23 hrs 
Perineum 2 Both <12 hrs 
Fossa navicularis 1 12-23 hrs 
Vaginal wall 1 <12 hrs 

Red 11 

Clitoral hood 1 <12 hrs 
Purple 1 Posterior fourchette <12 hrs 
Grey/blue 1 Cervix 24-47 hrs 

4.3.1.6 Type of injury and genital sites at which located  

i. Laceration sites 

Lacerations were seen at eight different genital sites as shown in Table 4.3g. They 

were seen most frequently in the fossa navicularis (32.1%), followed in order of frequency 

by the labia minora, posterior fourchette and peri-urethral area.  Lacerations were also seen 

on the hymen, vaginal wall, inner labia majora and perineum. 

ii. Abrasion sites 

The most common site for an abrasion was the inner aspect of the labia majora 

(44.4%), followed by the posterior fourchette (16.7%) also shown in Table 4.3g. Abrasions 

were also sustained in the fossa navicularis, labia minora, peri-urethral area and cervix. 

iii. Bruise sites 

Bruises were most often found on the labia minora (30.7%), but were also seen on 

the hymen, perineum, posterior fourchette, fossa navicularis, clitoral hood and cervix, as 

shown in Table 4.3g below. 
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Table 4.3g     Comparison of individual injury type by genital site 

 * Site where injury occurred with greatest frequency for each injury type 

Total number of individual injuries (n=84) 
Laceration (n=53) Abrasion (n=18) Bruise (n=13) 

 

n % of all 
lacerations 

n % of all 
abrasions 

n % of all 
bruises 

Fossa navicularis 17 32.1* 2 11.1 1 7.7 
Labia minora 12 22.6 2 11.1 4 30.7* 
Posterior fourchette 10 18.8 3 16.7 1 7.7 
Peri-urethral 6 11.3 2 11.1 0 0 
Vaginal wall 3 5.7 0 0 1 7.7 
Hymen 2 3.8 0 0 2 15.4 
Inner  labia majora 2 3.8 8 44.4* 0 0 
Perineum 1 1.9 0 0 2 15.4 
Cervix 0 0 1 5.6 1 7.7 
Clitoral hood 0 0 0 0 1 7.7 
Total 53 100 18 100 13 100 

 

4.3.2 Patterns of genital injury in an individual 

Injury pattern data for all cases as well as consensual and nonconsensual groups is 

summarised in Data Analysis Table 5ii (Appendix D). 

4.3.2.1 Total number of injuries 

Fifty seven per cent of women (17/30) who sustained any genital injury were found 

to have more than one injury. The total number of injuries occurring in any individual 

woman ranged from one to ten, as shown in Table 4.3h. 

Table 4.3h  Total number of injuries occurring in an individual 
 

All cases with injury (n = 30) Number of injuries in an individual case 
n % 

1 injury 13 43 
2 injuries 4 13 
3-6 injuries 11 37 
7-10 injuries 2 7 
Total 30 100 

 

 

 

4.3.2.2 Total number of genital sites injured 

Of the 17 women with more than one genital injury, 47% (8/17) were injured at 

only one genital site, while 52.9% (9/17) were injured at more than one genital site as 

shown in Table 4.3i.  
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Table 4.3i   Total number of sites injured in an individual woman 
 

 

 

 

 

All cases with injury 
(n = 30) 

 
Number of sites injured in an individual case 

n % 
1 site 21 70 
2 sites 3 10 
3 sites 4 13 
4 sites 2 7 
Total 30 100 

4.3.2.3 Number of injuries at a single genital site 

Thirteen women (13/30 or 43%) sustained only one genital injury; 7 of these single 

injuries were lacerations, 5 were bruises and one an abrasion. The fossa navicularis was the 

site at which a single injury was seen most frequently, as shown in Table 4.3j. 

Table 4.3j  Type and sites of injury in cases with single injuries (n = 13) 

 

Cases with one genital injury only (n = 13) 
Type of single 

injury 
No of cases with this single 

injury 
Sites of single injury No of cases with 

single injury at this 
site 

Peri-urethral area 1 
Fossa navicularis  4 
Posterior fourchette 1 

 
Single 
laceration 

 
7 

Perineum 1 
Clitoral hood 1 
Fossa navicularis 1 
Hymen 1 
Vaginal wall 1 

 
 
Single bruise  

 
 

5 

Cervix 1 
Single abrasion 1 Labia minora 1 
Total 13  13 

Seventeen women sustained more than one genital injury; 14 of these women (82%) 

were found to have more than one injury at at least one genital site. In some women, 

multiple injuries were seen at a single site more than once. It should be noted that if 

applicable, one genital site included both its bilateral components; for example, abrasions 

on left and right labia minora were recorded as multiple injuries at one genital site. 
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4.3.2.4 Genital sites with more than one injury 

The greatest number of injuries seen at any one site was five as shown in Table 

4.3k. More than one injury was seen at only seven genital sites, labia minora, peri-uethral 

area, inner labia majora, fossa navicularis, posterior fourchette, vaginal wall and perineum. 

The labia minora and fossa navicularis were the sites most often found to be injured more 

than once. One woman had 5 injuries to the labia minora and another had 5 injuries to the 

inner labia majora (*). The fossa navicularis was injured four times in one woman, and 

posterior fourchette four times in another (**).  

Table 4.3l describes the nine cases with three or more injuries at a single genital 

site. All 9 women were examined within 12 hours of non-consensual vaginal penetration 

and 8 of these 9 cases did not involve use of a condom or lubricant. Only one case involved 

the use of lubricant and none involved a condom. 

 Table 4.3k Genital sites with more than one injury 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Genital sites sustaining more than one 
injury 

No of women with 
more than one injury 

at this site 

No of injuries 
at the site 

3 2 
1 3 

Labia minora  
5 

1 5* 
1 2 
2 3 

Fossa navicularis  
4 

1 4** 
2 2 Peri-urethral area 3 
1 3 
1 2 
1 3 

Inner labia majora  
3 

1 5* 
2 2 Posterior fourchette 3 
1 4 

Vaginal wall 1 1 2 
Perineum 1 1 2 
Total 20 women 44 injuries 

*    5 injuries at one genital site 
** 4 injuries at one genital site 
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Table 4.3l    Details of cases with 3 or more injuries at a single genital site 

 

Cases with three or more injuries at one genital site (all non-consensual) 
 Age (yrs) Time 

penetration to 
exam (hrs) 

Penetrating 
article 

Condom or 
lubricant 

No of 
injuries 
at site 

Site of multiple 
injuries 

1 18 <12 Penis + finger/s Neither 3 Lab minora 
2 37 <12 Penis alone Neither 3 Peri-urethral 
3 39 <12 Finger/s alone Neither 3 Inner lab majora 
4 25 <12 Penis alone Neither 3 Fossa navicularis 
5 27 <12 Penis alone Neither  3 Fossa navicularis 
6 44 <12 Unknown Unknown 4 Fossa navicularis 
7 18 <12 Penis + finger/s Lubricant 4 Posterior fourchette 
8 24 <12 Penis alone Neither 5 Labia minora 
9 21 <12 Finger/s alone Neither 5 Inner lab majora 

 

4.3.2.5 More than one type of injury 

Seven of the 30 women with injuries sustained more than one type of genital injury; 

all were from the non-consensual group and all were examined within 24 hours of 

penetration. Table 4.3m below summarises the different combinations of injury type seen in 

all 17 women with more than one genital injury, 10 sustained only a single type of injury 

and 7 sustained more than one type of injury. Eight of the 17 women with multiple injuries 

sustained only lacerations. 

Table 4.3m Combination of injury types in women who sustained more than one 
genital injury 

Cases with more than one genital injury (n = 17) 
Total no of 

injuries 
No of cases with this 

many injuries 
Injury combinations No of cases 

with injury 
combination 

Lacerations only 3 2 injuries 4 
Laceration, abrasion 1 
Lacerations only 3 
Abrasions only 1 
Bruises only 1 

3 injuries 6  

Laceration, abrasion, bruise 1 
4 injuries 1  Abrasion, laceration 1 
5 injuries 2  Lacerations only 2 

Laceration, abrasion, bruise 1 6 injuries 2  
Abrasion, bruise 1 

7 injuries 0  NA NA 
8 injuries 0  NA NA 
9 injuries 1  Laceration, abrasion 1 
10 injuries 1  Laceration, bruise 1 
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4.4 Factors associated with typology of injury 

Significant associations were identified for aspects of injury typology and pattern 

with consent, type of penetrating article, timing of examination, whether a woman had had 

previous vaginal deliveries or not, the presence of genital symptoms with onset since 

penetration and intoxication at time of penetration. These analyses are summarised in Data 

Analysis Tables 5iii, 8i-iii, 9i-iii and 10i-xi (Appendix D). 

4.4.1 Injury type and consent  

Although the sample size was relatively small, the results of this study indicated 

that the presence or absence of consent may be an important factor in determining the type 

of genital injury sustained. All types of injury were significantly more likely if penetration 

was non-consensual. If consensual vaginal penetration resulted in genital injury, the only 

type of injury sustained was a laceration. Non-consensual vaginal penetration that resulted 

in injury however, caused all three types of injuries: lacerations, abrasions and bruises. The 

differences in typology of genital injury resulting from consensual and non-consensual 

penetration are discussed in detail in Section 4.7. 

 Table 4.4a  Types of injuries seen in consensual and non-consensual groups 
 

 *statistical significance p<0.05 

Number of cases with at least one 
of this type of injury 

Non-consensual 
cases 

(n = 41) 

Consensual 
cases 

(n = 81) 

 

n % n  
Type of genital injury 

 
 
χ2 

 
 

OR (95% CI) 

 
 
p-value 

At least one abrasion 8 19.5 0 0.01 21.52 41.36 (2.32-737.09) 0.01* 
At least one bruise 10 24.4 0 0.01 16.914 54.33 (3.09-955.15) 0.01* 
At least one laceration 13 31.7 8 0.00 9.104 4.24 (1.59-11.32) 0.00* 
Any injury 22 53.7 8 0.00 25.83 10.57 (4.07-27.42) 0.00* 
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4.4.2 Injury typology and type of penetrating article 

Data Analysis Tables 10iv-vi (Appendix D) show that the presence of more than one 

injury type was less likely to occur when penetration involved a penis [χ² 5.608, OR 0.11, 

CI (0.02-0.59), p = 0.01], and more likely when penetration was with finger/s only [χ² 

2.680, OR 7.27, CI (1.16, 45.49), p = 0.03]. Penetration involving a penis was also less 

likely to result in injuries with any dimension greater than 1cm in length [χ² 9.483, OR 

0.06, CI (0.01, 0.38), p<0.005] or with a total SA of >0.6cm² [χ² 9.248, OR 0.10, CI (0.02, 

0.43), p<0.005]. Penetration with finger/s only was however more likely to result in injuries 

with any dimension greater than 1cm in length [χ² 4.676, OR 12.33, CI (1.72, 88.33), p = 

0.01] or with a total SA of >0.6cm² [χ² 7.141, OR 10.8, CI (2.07, 56.27), p<0.005]. 

Table 4.4b shows the number of different types of injuries seen in five different 

penetration scenarios and significant associations identified between injury type and two of 

these penetration scenarios are detailed in Table 4.4c.  

Table 4.4b  Frequency of injury types in different penetration scenarios 

 

All injuries (n=84) 
Lacerations 
(n=53) 

Abrasions 
(n =18) 

Bruises 
(n = 13) 

Total 
 
 
Penetration scenario 

n % n % n % n % of all 
injuries 

Penis only penetration 28 82 2 6 4 12 34 40 
Penis and finger/s penetration 16 73 4 18 2 9 22 26 
Finger/s only penetration 2 13 9 60 4 27 15 18 
Penetration involving an object 0 0 0 0 3 100 3 4 
Penetration with >1 type article 16 64 4 16 5 20 25 30 

Table 4.4c  Statistically significant relationships between injury type and 
penetration scenario 

*statistical significance p<0.05 

All injuries (n=84) 
Laceration 
(n=53) 

Abrasion 
(n =18) 

Bruise 
(n = 13) 

 
 
Penetration scenario 

n % n % n % 

     χ² p-value 

Yes  28 82.4 2 5.9 4 11.8 Pen. with penis 
only No 25 50 16 32 9 18 

11.472 0.003* 

Yes 18 45 13 32.5 9 22.5 Pen. involved 
finger/s No 35 79.5 5 11.4 4 9.1 

11.016 0.004* 
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It can be seen that lacerations were more likely to result from penetration with penis 

only (χ² 11.472, p = 0.003) than bruises and abrasions, and more likely than abrasions and 

bruises to result from penetration that did not involve finger/s (χ² 11.016, p = 0.004).  

4.4.2.1 Injuries due to penis only penetration 

 Twelve of the 66 women (or 18%) penetrated with penis only sustained genital 

injury with a total of 34 injuries seen in these 12 women. 

i. Lacerations in penis only penetration cases 

Lacerations were more likely to result than other types of injury from penetration 

with a penis only [χ² 7.761, OR 4.67, CI (1.65, 13.22), p<0.005]. As shown in Table 4.4c, 

of these 34 injuries, 28 (82%) were lacerations, 4 (12%) were bruises and 2 (6%) were 

abrasions. Abrasions and bruises appeared to be less likely than lacerations to be seen as a 

result of penis only penetration.  

Table 4.4d  Type of genital injuries seen as a result of penis only penetration 
 

 
 
 
 
 

Total number of injuries resulting from penis only 
penetration (n = 34) 

Total % of all 
injuries 

Lacerations 28 82 
Bruises  4 12 
Abrasions  2 6 
Total 34 100% 

ii. Abrasions in penis only penetration cases 

Only two abrasions occurred as a result of penetration with a penis only; these were 

seen in two different women, both of whom were penetrated non-consensually. Both 

women with an abrasion were examined within 12 hours of penetration; one was the only 

woman in the study to have a genital piercing (in the clitoral area) and the other was the 

only woman in the study who had had a vaginal speculum examination during the 72 hours 

prior to examination. The abrasion was located in the fossa navicularis of the woman with 

the genital piercing and on the labia minora of the woman who had been recently examined 
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with a speculum. Whether or not these unique characteristics had any causal relationship 

with the presence of an abrasion in these women is uncertain; however, they are worth 

noting given the rarity of abrasions in penis only penetration in this study.  

iii. Bruises in penis only penetration cases 

Four bruises were seen in three women penetrated by penis only; one woman who 

sustained multiple genital injuries (total = 10) had two linear red bruises on the perineum, 

one woman had an area of petechial bruising to the clitoral hood and the third woman with 

bruising had a 3mm diameter round red bruise on the labia minora. This last woman was 

the woman who had had a speculum examination during the 72 hours prior to the forensic 

examination. 

iv. Injury site in penis only penetration cases 

In women with injury, the fossa navicularis was more likely to be injured when 

penetration occurred with penis only [χ² 4.219, OR 7.0 CI (1.36, 35.93), p = 0.024]. Of 34  

injuries resulting from penis only penetration, 12 (or 35%) occurred in the fossa navicularis 

and 8 (or 24%) occurred on the labia minora.   

A total of 28 lacerations were identified in penis only penetration cases and were 

most often seen at the fossa navicularis (11/28 = 39.3%) with the second most common site 

of a laceration due to this penetration scenario being the labia minora (6/28 = 21.4%). Only 

two abrasions were seen in penis only penetration cases; these were also located at the fossa 

navicularis and labia minora. Bruises from penis only penetration were found on the 

perineum, labia minora and clitoral hood.  Of note was that penis only penetration did not 

result in any hymenal injuries.  

v. Injury size in penis only penetration cases 

Only two of the 34 injuries caused by penis only penetration, a laceration and a 

bruise, measured >1cm in at least one dimension. Thirty of 34 injuries caused by penis only 
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penetration (88%) were one dimensional, most (28/34) being lacerations. The two abrasions 

caused by penis only penetration were <1cm² in surface area, and of the four bruises due to 

penis only penetration, two were linear and two had a surface area of <0.6cm². 

vi. Injury shape in penis only penetration cases 

All lacerations resulting from penis only penetration were straight; that is, none 

were described as ‘irregular’. The four bruises resulting from penis only penetration were 

described as linear (2), circular (1) and ‘irregular’ (1) in shape. Both abrasions seen as a 

result of penis only penetration were ‘irregular’ in shape. 

vii. Pattern of injury in penis only penetration cases 

Penetration with penis only was not significantly associated with the presence of 

more than one injury, more than one type of injury, more than one site of injury, more than 

one injury at a single site or greater total surface area of injury. 

Table 4.4e  Summary of data for all penis only penetration cases sustaining any 
injury 

 

Cases where penis only penetration caused injury (n = 12)  
 Age 

(yrs) 
Time pen 
to exam 
(hrs) 

Any 
condom/ 
lubricant 

Total 
no of 
injuries 

Types of 
injuries 

Total 
SA of 
injury 

Sites of injury Other relevant 
information 

1 24 <12 No 10 Lacerations 
bruises 

1 dim. Labia minora,  
FN, vaginal wall, 
perineum 

 

2 25 <12 No 3 Lacerations 1 dim. FN  
3 37 <12 No 5 Lacerations 1 dim. Lab min, FN, 

peri-urethral 
 

4 27 <12 No 6 Lacerations, 
bruise, 
abrasion 

>1cm² Labia minora,  
FN, PF 

Speculum 
examination 
<72hrs 

5 34 <12 No 1 Bruise <0.6cm² Clitoral hood  
6 20 <12 No 2 Lacerations 1 dim. FN, PF  
7 24 <12 Unknown 2 Laceration, 

abrasion 
0.6-
1cm² 

FN Genital piercing 

8 42 48-72 No 2 Laceration 1 dim. PF  
9 28 <12 No 1 Laceration 1 dim. Perineum  
10 42 <12 No 1 Laceration 1 dim. FN  
11 26 48-72 No 1 Laceration 1 dim. Peri-urethral  
12 18 24-47 No 1 Laceration 1 dim. FN  
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viii. Effect of condom/lubricant use in penis only penetration cases 

Nine penis only penetration cases involved the use of lubricant and none resulted in 

an injury. Five penis only penetration cases involved the use of a condom, and none 

resulted in an injury. No condom or lubricant was used in any of 12 cases of penis only 

penetration that resulted in injury.  

Table 4.4e above summarises the data for all penis only penetration cases sustaining 

any injury. 

4.4.2.2 Injuries due to penetration with finger or fingers only 

Lacerations were less likely than other injuries to result from penetration with 

finger/s only (χ² 16.905, OR 0.05, CI (0.01, 0.26), p <0.005). Eight women were penetrated 

with finger/s only, all from the non-consensual group. None reported use of lubricant. Six 

of these women were injured (75%) reflecting a significantly higher injury rate than with 

other types of penetrating article. A total of 15 injuries were seen in the six women who 

sustained injury after penetration with finger/s only: nine of these injuries (60%) were 

abrasions, 4 were bruises and only 2 were lacerations as shown in Table 4.4f below. 

i. Injury site in finger/s only penetration cases 

The most common site for an injury due to finger/s only penetration was the inner 

labia majora with 8/15 (53%) of injuries due to this penetration scenario occurring at this 

site. There was a statistically significant association between injuries from finger/s only 

penetration and this site [χ² 9.473, OR 37.67, CI (2.98, 476.20), p = 0.01]. All abrasions due 

to finger/s only penetration were found on the inner labia majora, except for one abrasion 

seen in this penetration scenario on the cervix. Bruises due to finger/s only penetration were 

seen on the labia minora, hymen, fossa navicularis and posterior fourchette, and lacerations 

on the labia minora and fossa navicularis.  
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ii. Injury size in finger/s only penetration cases 

Three of the 15 injuries caused by finger/s only penetration (20%) measured >1cm 

in at least one dimension; two abrasions and one laceration. Two thirds (10/15) were one 

dimensional with no measurable surface area. Of the injuries with measurable surface area, 

all bruises were <1cm² in surface area and the only non-linear abrasion seen was 2.1-2.5cm² 

in size. All abrasions due to finger/s only penetration were ‘linear’ except for one described 

as ‘irregular’ in shape. 

iii. Injury shape in finger/s only penetration cases 

Three of the four bruises resulting from finger/s only penetration were circular in 

shape and one was described as ‘irregular’. 

iv. Pattern of injury in finger/s only penetration cases 
 

Penetration with finger/s only was not significantly associated with the presence of 

more than one injury, more than one type of injury, more than one site of injury or more 

than one injury at a single site. However the total surface area of injury from finger/s only 

penetration was more likely to be greater than 0.6 cm² [χ² 7.141, OR 10.80, CI (2.07, 

56.27), p<0.005]. 

Table 4.4f  Type of genital injury seen due to finger/s only penetration 

 

 

 

 

 
Total number of injuries resulting from finger /s only 
penetration (n = 15) 

 
Total 

 
% of all 
injuries 

Abrasions  9 60 
Bruises  4 27 
Lacerations 2 13 
Total 15 100% 

All relevant data for the eight cases of finger only penetration is summarized below in 

Table 4.4g. 
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Table 4.4g Summary of all data for finger only penetration cases 

 

Cases with finger/s penetration only (n=8) 
 Age 

(yrs) 
Time 
penetration to 
examination 
(hrs) 

Any 
lubricant 
used? 

Total 
no 
injuries 

Type of 
injuries 

Total SA 
injury 

Sites of injury 

1 20 <12 No None    
2 24 24-47 No None    
3 22 12-23 No 1 Bruise 0.6-1cm² Hymen 
4 41 12-23 No 1 Bruise 0.6-1cm² Fossa navicularis 
5 42 <12 No 1 Laceration 1 dim. Fossa navicularis 
6 39 <12 No 3 Abrasions 1 dim. Inner labia majora 
7 24 <12 No 3 Laceration, 

abrasion, 
bruise 

>1 cm² Labia minora, posterior 
fourchette, cervix 

8 21 <12 No 6 Bruises, 
abrasions 

<0.6cm² Inner labia majora, 
labia minora 

4.4.2.3 Injuries due to penetration involving an object 

The penetration scenario included penetration with an object for five women, four 

of whom were penetrated consensually. A summary of these cases is given in Table 4.4h. 

Lubricant was used in two of the consensual cases and also in the only non-consensual 

case. All cases involving object penetration also involved penetration with penis and/or 

finger/s. The only woman penetrated with an object who sustained injury was penetrated 

non-consensually. In addition to penetration with an object, she was penetrated with penis 

and finger/s with the use of lubricant as mentioned above. She sustained three bruises to the 

labia minora and hymen, each of which was non-linear, described as ‘irregular’ in shape, 

and of <0.6cm length in both dimensions.  

Table 4.4h Summary of data for all cases which involved penetration with an 
object  

Cases with penetration involving an object (n=5) 
 Age 

(yrs) 
Time pen. 
to exam. 
(hrs) 

Consent? Other pen. 
articles 
involved 

Any 
lubricant 
used? 

Total 
no 
injuries 

Type of 
injuries 

Total 
SA 
injury 

Sites of injury 

1 24 24-47 Yes Penis, finger No None    
2 19 48-72 Yes Penis, finger No None    
3 36 12-23 Yes Penis Yes None    
4 33 12-23 Yes Penis Yes None    
5 33 <12 No Penis, finger Yes 3 Bruise 1.6-

2cm² 
Labia minora 
and hymen 
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4.4.2.4 Injuries due to penetration with penis and finger/s  

Penis and finger/s penetration was the second most frequent penetration scenario 

after penis only penetration, with 39 women penetrated in this way. Ten of these 39 women 

(26%) sustained genital injury with the total number of injuries in an individual ranging 

from one to five. More women who were penetrated without use of condom or lubricant 

were injured (8/27) in this penetration scenario than those where condom or lubricant was 

used (2/12). A total of 22 injuries were seen in these 10 women; 16 (73%) lacerations, 4 

(18%) abrasions and 2 (9%) bruises. 

Table 4.4i  Type of genital injuries seen as a result of penis and finger/s penetration  
 

 

 

 

 
All injuries resulting from penis with finger 
penetration (n = 22) 

 
Total 

 
% of all 
injuries 

Lacerations 16 73 
Abrasions  4 18 
Bruises  2 9 
Total 22 100% 

i. Injury site in penis and finger/s penetration 

Injuries seen as a result of penis and finger penetration were located at a number of 

sites: posterior fourchette (8) labia minora (6), peri-urethrally (2), hymen (2) and vaginal 

wall (2), fossa navicularis (1) and cervix (1). 

ii. Injury size in penis and finger/s penetration 

None of the 22 injuries arising in this penetration scenario measured >1cm in any 

dimension. Only three injuries resulting from penetration with penis and finger/s were two 

dimensional; all three had a surface area of <1 cm². 

iii. Pattern of injury in penis and finger/s penetration 

There was no significant association between penetration with penis and finger/s 

and more than one injury, more than one site of injury, more than one type of injury, more 

than one injury at a single genital site or total surface area of injury. 
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4.4.3 Injury typology and use of condom and/or lubricant 

Genital injury appeared to occur less often in cases where a condom and/or 

lubricant was used: 28% of women sustained injury when these penetration accessories 

were not used and only 12% when they were used. Use of lubricant was significantly less 

likely to result in a laceration than other types of injury [χ² 5.694, OR 0.08, CI (0.01, 0.70), 

p = 0.009]. No cases in which a condom or lubricant was used sustained more than one 

laceration, while 11/96 (12%) women penetrated without use of condom or lubricant 

sustained more than one laceration. 

Although not statistically significant, women penetrated with the use of a condom 

and/or lubricant were less likely to sustain more than one injury, more than one type of 

injury, or more than one injury at a single site, than those without use of condom and/or 

lubricant. They were also less likely to be injured at more than one site and to have a total 

surface area of injury of greater than 0.6cm². These findings are shown in Table 4.4j. 

Table 4.4j  Injury type and pattern and use of condom/lubricant 

 

Injury type/pattern and case data on condom or lubricant use (n = 122) 
Use of condom, lubricant  

or both (n = 26) 
Neither condom or lubricant 

known to be used (n = 96) 
 
 

No of cases % No of cases % 
Presence of any genital injury 3 12 27 28 
More than one injury 2 8 15 16 
More than one type of injury 1 4 6 6 
At least one bruise 1 4 9 9 
At least one abrasion 1 4 7 7 
At least one laceration 2 8 19 20 
More than one laceration 0 0 11 12 
Injury at more than one site 1 4 8 8 
More than one injury at a single site 2 8 1 12 
Total surface area of injury > 0.6cm² 1 4 8 8 

4.4.4 Injury typology and penetration to examination time (PET) 

Timing of examination was found to be significantly associated with the type of 

injuries that were identified. A woman was statistically more likely to have at least one 
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injury of any type if she was examined within 24 hours of penetration, than if examined 

between 24 and 72 hours after penetration. Cases with any lacerations [χ² 4.006, OR 3.11, 

CI (1.12, 8.67), p = 0.03] and any bruises (χ² 5.592, OR 10.76, CI (1.32, 87.84), p = 0.03] 

were more likely to have been examined within 24 hours of penetration. All eight cases 

with any abrasions were examined within 24 hours of penetration [χ² 6.805, p = 0.003]. 

Lacerations were the only injury type noted in women examined between 47-72 hours after 

penetration and abrasions were not seen at any examination performed later than 24 hours 

after penetration. Table 4.4k shows injury types seen at different PETs. 

Table 4.4k  Different types of injuries seen at different PETs 

 
Table 4.4l  Genital injury sites when examined at different PETs 

*sites where injury seen with greatest frequency in that time period 

 

 

 

Type of injury 
Laceration (n= 53) Abrasion (n = 18) Bruise (n=13) Total 

 
Time after penetration 

(PET) n % of 
lacerations 

n % of 
abrasions 

n % of  
bruises 

 

<12 hrs 40 76 17 94 10 77 67 
12-23 hrs 5 9 1 6 2 15 8 

5 9 0 0 1 8 6 24-48 hrs 
48-72 hrs 3 6 0 0 0 3 0 
Total 53 100 18 100 100 84 13 

No of injuries seen during time period after penetration 
<24 hrs 24-47 hrs 48-72 hrs 

 

n % of 
injuries at 

<24hrs 

n % of 
injuries at 
24-47hrs 

n % of 
injuries at  
48-72hrs 

Fossa navicularis 18 24* 2 33 0 0 
Labia minora 18 24* 0 0 0 0 
Inner  labia majora 10 13 0 0 0 0 
Posterior fourchette 12 3 50* 9 2 67* 
Peri-urethral 7 9 0 0 1 33 
Vaginal wall 4 5 0 0 0 0 
Hymen 4 5 0 0 0 0 
Perineum 3 4 0 0 0 0 
Cervix 1 2 1 17 0 0 

1 2 0 0 0 Clitoral hood 0 
Total 75 100 6 100 3 100 
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4.4.4.1 PET and injury site 

Injuries at the fossa navicularis were significantly more likely if a woman was 

examined within 24 hours of penetration [χ² 4.788, OR 6.00, CI (1.26, 28.66), p = 0.02]. All 

nine women with any injury to the labia minora were examined within 24 hours. Table 4.4l 

gives details of the number of injuries seen at different genital sites at different PETs. 

When a woman was examined within 24 hours of penetration, injuries were more likely to 

be seen on the fossa navicularis and labia minora, whereas injuries were more often seen at 

the posterior fourchette or peri-urethrally if examined between 24 and 72 hours after 

penetration. The posterior fourchette and peri-urethral area were the only sites where injury 

was noted at examination 48-72 hours post penetration. Injuries were not seen on the inner 

labia majora, labia minora, hymen, vaginal wall, perineum, or clitoral hood in any women 

examined 24 hours or more after penetration. 

4.4.4.2 PET and injury size 

Five of the 6 injuries measuring >1cm in at least one dimension were detected at 

examination within 12 hours of penetration; 2 lacerations, 2 abrasions and a bruise. Two 

thirds of injuries that were measurable in two dimensions were detected in women 

examined within 12 hours of penetration. The injuries with the greatest surface area were  

Table 4.4m      Total surface area of genital injuries and PET 

Cases with injuries measurable in two dimensions: all non-consensual (n = 12) 
Penetration to examination times (PET) 

<12 hrs 12-23 hrs 24-47 hrs 
 
 
Total surface area injured in 

an individual 
n % of 

injuries at 
<12hrs 

n % of 
injuries at 
12-23hrs 

n % of 
injuries at 
24-47hrs 

 
 

Total  

<0.6 cm² 2 25 1 33 0 0 3 
0.6-1cm² 2 25 2 67 1 100 5 
1.1-1.5 cm² 1 12.5 0 0 0 0 1 
1.6-2cm² 1 12.5 0 0 0 0 1 
2.1-2.5cm² 1 12.5 0 0 0 0 1 
2.6-3  cm² 0 0 0 0 0 0 0 
3.1-3.5 cm² 1 12.5 0 0 0 0 1 
Total 8 100 3 100 1 100 12 
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seen in women examined within 12 hours of penetration. No injuries with surface area 

>1cm² were seen in women examined 12 hours or more after penetration. Table 4.4m above 

shows details of total genital injury surface area and PET. 

4.4.4.3 PET and colour of bruises 

Most (11/13 or 85%) of genital bruises noted in this study were red in colour. All 

women with red bruises were examined within 24 hours of vaginal penetration and nine of 

the eleven red bruises seen (82%) were noted in women examined within 12 hours of 

vaginal penetration, as shown in Table 4.4n below. 

4.4.4.4  PET and pattern of injury 

Data Analysis Tables 10i-vi (Appendix D) show that a PET of less than 24 hours  

was significantly associated with documentation of more than one injury [χ² 10.307, OR 

10.00, CI (2.18, 45.96), p <0.005], more than one injury at a single site [χ² 6.875, OR 7.50, 

CI (1.60, 35.14), p < 0.005], and total injury surface area greater than 0.6cm² [χ² 4.535, OR 

9.38, CI (1.14, 77.53), p = 0.04]. All seven cases with more than one type of injury, and all 

nine cases with injury at more than one site were examined within 24 hours of penetration.  

Table 4.4n Colour of bruises and PET 
 

 
 

 

 

Colour of bruises (n = 13) Time period from 
penetration to examination 

(PET) 
Red Grey/blue Purple Total 

<12 hrs 9 0 1 10 
12-23 hrs 2 0 0 2 
24-47 hrs 0 1 0 1 

Total 11 1 1 13 

4.4.5 Injury typology and previous vaginal delivery  

There was a significant association between lacerations and a history of no previous 

vaginal delivery [χ² 7.977, OR 4.58, CI (1.68, 12.52), p<0.005] and the presence of at least 

one laceration in an individual and never having delivered vaginally before [χ² 0.401, OR 
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3.55, CI (1.12, 11.31), p = 0.03]. In other words, lacerations were more likely to occur than 

other injury types in a woman who had never delivered a baby vaginally.  

 Seventy two women in the study sample had not had a previous vaginal delivery. 

Of those who had never delivered vaginally before, 20/72 (28%) sustained injury compared 

with 20% (10/50) of those who had delivered vaginally before. Lacerations (73.3%) were 

the most common injury type seen in women who had not delivered vaginally before; only 

37.5% of injuries seen in those who had previously delivered vaginally were lacerations.  

Table 4.4o below summarises types of injury seen with and without a history of 

previous vaginal delivery. 

Table 4.4o Type of injury and history of previous vaginal delivery 

 

All injuries (n = 84) 
No of injury type occurring in 

women who had previously 
delivered vaginally (n = 24) 

No of injury type occurring in 
women who had never delivered 

vaginally (n = 60) 

 
Type of injury 

n % n % 
Laceration 9  37.5 44 73.3 
Abrasion 8 33.3 10 16.7 
Bruise 7 29.2 6 10 
 Total no of injuries 24 100 60 100 

Table 4.4p Site of lacerations in women with and without a history of previous 
vaginal delivery 

 

All lacerations (n = 53) 
No of lacerations at this site in 

women who had previously 
delivered vaginally (total = 9) 

No of  lacerations at this site in 
women who had never delivered 

vaginally (total = 44) 

 
Site of  laceration 

n % n % 
Fossa navicularis 3 33.3 14 31.8 
Labia minora 1 11.1 11 25 
Posterior fourchette 2 22.2 8 18.2 
Vaginal wall 0 0 3 6.8 
Perineum 0 0 1 2.3 
Inner labia majora 0 0 2 4.5 
Peri-urethral 3 3.3 3 6.8 
Hymen 0 0 2 4.5 
Total no of injuries 9 100 44 100 
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4.4.5.1 Site of lacerations and previous vaginal delivery 

While lacerations occurred at fossa navicularis, labia minora and posterior 

fourchette in both groups of women, injury was seen at 8 different sites in women who had 

not previously delivered vaginally compared to only 4 different sites in those who had 

previously delivered vaginally. Table 4.4p below shows the sites of all lacerations seen in 

women with and without a previous history of vaginal delivery. 

4.4.5.2 Pattern of injury and previous vaginal delivery 

While not a statistically significant difference, a greater proportion of women who 

had never delivered vaginally before, sustained more than one injury, had more than one 

type of injury, was injured at more than one genital site, had an injury with at least one 

dimension measuring >1cm and had a total injury surface area of  >0.6cm². Table 4.4q 

summarises these findings. 

Table 4.4q Patterns of injury in women with and without a history of previous 
vaginal delivery 

 

All cases (n = 122) 
No of women who had 
previously delivered 

vaginally (n = 50) 

No of women who had never 
delivered vaginally  

(n = 72) 

 
Pattern of injury 

n % n % 
Any genital injury 10 20 20 27.8 
More than one injury 5 10 12 16.7 
More than one type of injury 1 2 6 8.3 
More than one site of injury 4 8 5 20.8 
Any injury with a dimension of >1cm 1 2 4 5.5 
Total SA of injury >0.6 cm² 6 12 3 4.2 

4.4.5.3 Injury typology with previous vaginal delivery ‘tears’ or episiotomy 

Seven women in the study sample reported having experienced ‘tears’ at a previous 

vaginal delivery. None of the seven women with this history sustained any lacerations. 

Only one woman with this history sustained any injury; she was found to have three bruises 

to the hymen and labia minora. His woman was 33 yrs of age, was penetrated non-
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consensually with penis, finger and object using lubricant and was examined within 12 

hours of penetration.  

Twenty women in the study sample reported having had a previous episiotomy. 

Only four of these 20 women (20%) sustained any injury with all three injury types 

identified; two women were found to have single bruises, one five lacerations and one three 

abrasions. Of note is that only one of the 10 injuries seen in the four women with a history 

of previous episiotomy was found at the fossa navicularis. Other sites of injury in these 

women were the labia majora and minora, clitoral hood, peri-urethral area and cervix. All 

four women were penetrated non-consensually. 

4.4.6 Injury typology and genital symptoms with onset since vaginal penetration 

A woman was statistically more likely to have at least one injury of any type if she 

reported genital symptoms with onset since the index vaginal penetration than if she was 

asymptomatic; that is, to have at least one laceration [χ² 11.964, OR 6.83, CI (2.31, 20.16), 

p = 0.001], at least one abrasion [χ² 5.169, OR 6.60, CI (1.49, 29.24), p = 0.01] or at least 

one bruise [χ² 3.126, OR 4.31, CI (1.09, 17.09), p = 0.04].  

The presence of genital symptoms with onset since penetration was significantly 

associated with the presence of more than one injury [χ² 17.804, OR 10.69, CI (3.37, 

33.89), p <0.005], more than one site of injury [χ² 15.325, OR 15.38, CI (3.43, 69.06), 

p<0.005), more than one injury at a single site [χ² 17.366, OR 11.76, CI (3.44, 40.17), 

p<0.005], more than one type of injury [χ² 6.694, OR 8.89, CI (1.81, 43.69), p =0.01], 

injuries with at least one dimension >1cm in length [χ² 4.70, OR 9.47, CI (1.47, 61.15), p = 

0.02], or a total injury surface area >0.6cm² [χ² 8.759, OR 8.84, CI (2.12, 36.90), p<0.005]. 

 

 

 

 295



4.4.7 Summary of factors affecting injury typology 

Results in relation to factors affecting injury typology are summarised in Data Analysis 

Tables 5iii, 8i-iii, 9i-iii and 10i-xi (Appendix D). 

4.4.7.1 Lacerations 

Lacerations were the only type of injury to be found in women who had been 

vaginally penetrated consensually [χ² 7.636, OR 0.24, CI (0.09, 0.63), p =0.006]. A 

laceration was more likely to be seen if a woman was examined within 24 hours of 

penetration than if she was examined later in the 72 hour post penetration period (χ² 4.006, 

OR 3.11, CI 91.12, 8.67), p = 0.03].  

If a woman had previously delivered a baby vaginally, she was less likely to sustain 

a laceration than if she had never had a previous vaginal delivery [χ² 0.401, OR 3.55, CI 

(1.12, 11.31), p = 0.03]. The presence of a laceration in an individual was significantly 

associated with genital symptoms with onset since penetration [χ² 11.964, OR 6.83, CI 

(2.31, 20.16), p = 0.001].  

When all 84 individual injuries were considered, lacerations were statistically more 

likely to occur than other injury types, if penetration involved a penis [χ² 9.627, OR 5.21, 

CI (1.91, 14.25), p = 0.002] but less likely than other injury types if penetration involved a 

finger or fingers [χ² 9.306, OR 4.75, CI (1.82, 12.43), p = 0.002] or penetration with only 

finger or fingers had occurred [χ² 16.905, OR 0.05, CI (0.01, 0.26), p <0.0005]. Eighty 

three per cent of all lacerations (or 44/53) resulted from penetration that involved a penis.  

Table 4.4r  Lacerations and penetration scenario  
 

 

 

 

Lacerations (n = 53) 
Penetrating articles n % 

Penis only 28 53 
Penis and finger/s 16 30 
Finger/s only 2 4 
Unknown 7 13 
Total  53 100 
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Table 4.4r summarises the penetration scenario in which lacerations occurred.  

Use of lubricant was less likely to result in a laceration than other injuries [χ² 5.694, 

OR 0.08, CI (0.01, 0.70), p = 0.02] as was the use of a condom, lubricant or both condom 

and lubricant together [χ² 3.851, OR 0.16, CI (0.03, 0.87), p = 0.03]. 

Lacerations were more likely to be associated with laboratory evidence of infection 

at the time of examination, than abrasions or bruises [χ² 6.121, OR 4.30, CI (1.43, 12.92), p 

= 0.01].  

Of all 84 injuries seen, 60 (71%) were seen in women with no previous history of 

vaginal delivery and most of these were lacerations. A laceration was less likely to occur 

than an abrasion or bruise, if there was a history of previous vaginal delivery [χ² 7.977, OR 

0.22, CI (0.08, 0.60), p<0.005].  

Most lacerations were described as ‘straight’ (96% or 51/53). Two lacerations 

described as ‘irregular’ in shape, both resulted from penis with finger penetration. 

4.4.7.2 Abrasions 

 No abrasions were seen in women who were consensually vaginally penetrated [χ² 

13.879, OR 0.03, CI (0.00, 0.48), p = 0.01].  

Abrasions were only seen in women examined within 24 hours of penetration [χ² 

6.805, p = 0.003]. There was a significant association between the presence of an abrasion 

and penetration with finger/s only [χ² 8.519, OR 13.08, CI (2.42, 70.81), p = 0.009]; nine of 

the 18 abrasions seen (or 50%) resulted from finger/s only penetrations. Abrasions were 

less likely to be seen if penetration involved a penis at all [χ² 11.103, OR 0.08, CI (0.02, 

0.36), p = 0.003].  Table 4.4s summarises the penetration scenarios in which abrasions 

occurred. 

When considering individual injuries, abrasions were more likely than other injuries 

to result from penetration with finger/s only [χ² 13.47, OR 10.00, CI (2.87, 34.84), 
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p<0.005] or as a result of penetration that involved finger/s [χ² 4.375, OR 3.76, CI (1.20, 

11.77), p = 0.02]. Penetration with penis only was less likely to result in an abrasion than 

another type of injury [χ² 6.721, OR 0.13, CI (0.03, 0.62), p = 0.01]. Abrasions were more 

likely to be seen than other injuries if penetration did not involve a penis at all [χ² 12.764, 

OR 8.15, CI (2.58, 25.82), p<0.005]. 

Table 4.4s  Abrasions and penetration scenario 
 

Abrasions (n=18) 
Penetrating articles n % 
Finger/s only 9 50 
Penis and finger/s 4 22.2 
Unknown 3 16.7 
Penis only 2 11.1 
Total  18 100 

 

 

 

 Most linear abrasions resulted from finger only penetrations (8/13 or 62%) and 

none occurred as a result of penis only penetration. All linear abrasions where the 

penetrating article was known, occurred as a result of penetration which involved finger/s. 

Table 4.4t summarises the shape of abrasions and the penetration scenario in which they 

were seen. 

Table 4.4t  Shape of abrasions by type of penetrating article 

 

Abrasions (n=18) 
Shape of abrasion 

Linear (13) Rectangular (1) Irregular (4) Total 
 
 
Penetrating article/s n % of 

 linear 
abrasions 

n % of 
rectangular 
abrasions 

n % of 
irregular 
abrasions 

 

Penis only 0 0 0 0 2 50 2 
Fingers only 8 62 0 0 1 25 9 
Penis and fingers 3 23 1 100 0 0 4 
Unknown 2 15 0 0 1 25 3 
Total 13 100 4 100 7  100 18 

A woman was more likely to have at least one abrasion if she complained of genital 

symptoms with onset since penetration [χ² 5.169, OR 6.60, CI (1.49, 29.24), p = 0.01]. 

When considering individual injuries, abrasions were less likely than other injuries to be 
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associated with laboratory evidence of infection at time of examination [χ² 6.952, OR 0.08, 

CI (0.01, 0.64), p = 0.02]. 

 4.4.7.3  Bruises 

No bruises were seen in women who were consensually vaginal penetrated [χ² 

18.401, OR 0.02, CI (0.00, 0.35), p = 0.01].  

Bruises were more likely to be noted in women examined within 24 hours of 

penetration [χ² 5.592, OR 10.76, CI (1.32, 87.84), p = 0.03]; only one woman examined at 

24-72 hours post-penetration was found to have a bruise.  

 There was a significant association between the presence of at least one bruise in an 

individual and penetration with finger/s only [χ² 14.382, OR 18.00, CI (3.59, 90.18), p = 

0.001]. A bruise were less likely to be seen if penetration involved a penis at all [χ² 7.778, 

OR 0.12, CI (0.03, 0.49), p = 0.008].  Four of the ten women with at least one bruise (or 

40%) were penetrated with finger/s only. Four of the eight women penetrated with finger/s 

only (or 50%) sustained a bruise. The only type of injury resulting from penetration that 

involved an object was a bruise [χ² 10.951, OR 51.95, CI (2.49, 1085.63), p = 0.01]. Table 

4.4u summarises the penetration scenarios in which abrasions occurred. 

Table 4.4u  Bruises and penetrating articles 
 

All bruises (n=13) 

Penetrating articles n % 
Penis only 4 31 
Finger/s only 4 31 
Penis, finger/s and object 3 23 
Penis and finger/s 2 15 
Total  13 100 

 

 

 

 

The majority of bruises resulting from finger/s only penetration  (3/4 or 75%) were 

described as ‘circular’. Linear bruises were only seen in women penetrated with penis only  
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and irregular shaped bruises were seen in a number of different penetration scenarios. Table 

4.4v summarises the different bruise shapes seen in different penetration scenarios. 

 
Table 4.4v  Shape of bruise and type of penetrating article 

 

Bruises (n=13) 
Shape of bruise 

Linear Circular Irregular Total 
 
 
Penetrating article/s n % of linear 

bruises 
n % of circular 

bruises 
n % of irregular 

bruises 
 

Penis only 2 100 1  25 1 14 4 
Fingers only 0 0 3 75 1 14 4 
Penis and fingers 0 0 0 0 2 29 2 
Penis, finger and object 0 0 0 0 3 43 3 
Total 2 100 4 100 7  100 13 

The presence of a bruise was significantly associated with the presence of genital 

symptoms with onset since penetration [χ² 3.126, OR 4.31, CI (1.09, 17.09), p = 0.04]. 
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4.5 Composition and comparison of consent groups 

The primary aim of this study was to compare genital injury in two groups of 

women hereafter referred to as ‘consent groups’; 81 women who had experienced recent 

consensual vaginal penetration hereafter referred to as the ‘consensual group’, and 41 

women who had experienced recent non-consensual vaginal penetration hereafter referred 

to as the ‘non-consensual’ group. All women were prospectively recruited and examined 

for this purpose.  

Case characteristics and penetration scenarios for each consent group with statistical 

analysis for significant differences between the groups are summarised in Data Analysis 

Tables 4i and 4ii (Appendix D) and reproduced here in the text as Tables 4.5b and Table 

4.5c respectively because of their importance and for convenient reference. 

4.5.1 Consent group differences in case characteristics 

4.5.1.1 Age 

Within the specified age range of 18 to 45 years for this study, the mean age of 

women recruited to the non-consensual group (27.51yrs) was younger than the consensual 

group (31.05yrs) as shown in Table 4.5a. Participant age range was divided into three age 

categories to facilitate comparative analysis; 18-21yrs, 22-29yrs and 30-45yrs. As seen in 

Table 4.5b, there was no significant difference between consent groups in the 22-29 yr and 

30-45yr age categories, but 34% of the non-consensual group compared to 16% consensual 

group fell into the 18-21 yr age group [χ² 5.173, OR 2.71, CI (1.13,6.520), p = 0.03]. 

Table 4.5a  Comparison of age of women in two consent groups 

 

 Mean age SD Range 
Consensual cases  
(n = 81) 
 

 
31.05yrs 

 
8.495 

 
18-45yrs 

Non-consensual cases  
(n=41) 
 

 
27.51yrs 

 
8.649 

 
18-44yrs 

 301



Table 4.5b  Consent group comparison of case characteristics 
  (Data Analysis Table 4i in Appendix D) 
 

Non-
consensual 

cases 
(n = 41) 

Consensual 
cases 

 
(n = 81) 

 
Non-consensual vs consensual  

groups  
 

 

n % n % χ2 OR (95% CI) p-value 
18-21 14 34.1 13 16 5.173 2.71 (1.13-6.52) 0.03* 
22-29 13 31.7 27 33.3 0.002 0.93 (0.42-2.07) 0.86 

Age category 

30-45 14 31.7 41 50.6 2.983 0.51 (0.23-1.10) 0.09 
Not pigmented 37 90.2 65 80.2 2.28 (0.71-7.32) Skin type 
Pigmented 4 9.8 16 19.8 

1.323 
0.44 (0.14-1.41) 

0.17 
 

Hormonal status 
  Pregnant 2 4.9 1 1.2 0.37 4.10 (0.36-46.64) 0.26 
  Postpartum (6 weeks) No women in either group were post-partum 
  Breastfeeding 0 0 1 1.2 0.0 0.65 (0.03-16.22) 0.79 
  Perimenopausal 0 0 1 1.2 0.0 0.65 (0.03-16.22) 0.79 
  Postmenopausal No women in either group were post menopausal  
Use of hormonal preparations 
 Any hormonal contraception 12 29.3 40 49.4 3.718 0.42 (0.19-0.95) 0.04* 
     Combined OCP 7 17.1 32 39.5 5.310 0.32 (0.12-0.80) 0.01* 
     Progesterone only  OCP 0 0 2 2.5 0.068 0.38 (0.02-8.17) 0.54 
     Other hormonal contraception   5 12.2 6 7.4 0.289 1.74 (0.50-6.07) 0.39 
  HRT No women were taking HRT 
  Topical hormonal prep. No women were using topical hormonal preparations 
  Other hormonal medication No women were on other hormonal medication 
Medical conditions and medications 
  Coagulation disorder No women had coagulation disorders 
  Connective tissue disorder No women had connective tissue disorders 
  Genital skin disorder  0 0 1 1.2 0.0 0.65 (0.03-16.22) 0.79 
  Anticoagulants No women were taking anticoagulants 
  Systemic corticosteroids No women were taking systemic corticosteroids 
  Topical genital preparations No women were using topical genital preparations 
Obstetric injury or surgery 
Previous vaginal deliveries 16 39 34 42 0.88 (0.41-1.91) 
No previous vaginal deliveries 25 61 47 58 

0.014 
1.13 (0.52-2.43) 

0.75 
 

Previous episiotomy 5 12.2 15 18.5 0.400 0.61 (0.21-1.82) 0.38 
Previous post-delivery suture 6 14.6 26 32.1 3.436 0.36 (0.14-0.97) 0.04* 
Vaginal tears at delivery 1 2.4 6 7.4 0.494 0.31 (0.04-2.69) 0.29 
Relevant gynaecological surgery 
Previous genital, vaginal or 
cervical surgery 

11 27 13 16 1.378 1.92 (0.77-4.77) 0.16 

Infibulation or FGM No women had undergone infibulation 
Possible genital infection 
Symptoms at examination 16 39 13 16 6.712 3.35 (1.41-7.94) 0.01* 
Symptoms onset prior to penetration 1 2.4 9 11.1 1.69 0.20 (0.02-1.64) 0.13 
Symptoms onset since penetration 15 36.6 4 4.9 18.398 11.11(3.38-36.48) <0.005* 
Lab. evidence infection at exam 11 26.8 8 9.9 4.731 3.35 (1.22-9.14) 0.02* 
Symptoms prior to penetration + 
lab evidence infection at exam 

0 0 4 6.2 0.0 0.21 (0.01-3.95) 0.30 

*statistical significance p<0.05 
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4.5.1.2 Skin pigmentation 

 There was no significant difference in numbers of women with pigmented skin in 

each group; 90% (or 37/41) of the non-consensual group and 80% (65/81) of the consensual 

group were noted to have non-pigmented skin. 

4.5.1.3 Hormonal influences  

Although at the time of the study, two non-consensual cases and one consensual 

case were pregnant (all within the first trimester), one consensual case was breastfeeding 

and another consensual case reported peri-menopausal symptoms, these differences were 

not statistically significant. There were no post-partum or postmenopausal women in either 

group.  

None of the three pregnant women or the breastfeeding woman sustained any 

genital injury. The one woman with perimenopausal symptoms had genital symptoms 

present prior to penis only vaginal penetration, and clinical and laboratory proven candida 

or ‘thrush’ at the time of her examination. She was examined between 48 and 72 hours after 

penetration, and was noted to have two lacerations to the posterior fourchette. 

Forty nine per cent of women (40/81) in the consensual group were taking some form of 

hormonal contraception compared to 29% (12/41) of the non-consensual group; this was a 

statistically significant group difference [χ² 3.718, OR 0.42, CI (0.19, 0.95), p = 0.04]. 

Thirty two women in the consensual group were taking the combined oral contraceptive pill 

(OCP) and only 7 women in the non-consensual group, which was again a statistically 

significant group difference [χ² 5.310, OR 0.32, CI (0.12, 0.80), p = 0.01]. Table 4.5b 

provides details of this analysis. 

4.5.1.4 Medical conditions and medications 

There were no women in either group with any coagulation disorders or connective 

tissue disease. No women in either group were prescribed anticoagulants, systemic steroids 
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or topical genital preparations. One woman in the consensual group had genital dermatitis 

at the time of the index penetration and examination; she was found to have generalised 

redness and excoriation clinically consistent with dermatitis, and a laceration to the peri-

urethral area when examined 48-72 hours post-penetration. Table 4.5b summarises these 

findings.  

4.5.1.5 Relevant obstetric and gynaecological surgery 

There was no statistical difference between groups in relation to previous vaginal 

deliveries, episiotomy or birth-related genital tears. However, six women (14.6%) from the 

non-consensual group and 26 (32%) from the consensual group had had genital suturing 

post-vaginal delivery which was a significant group difference [χ² 3.436, OR 0.36, CI (0.14, 

0.97), p = 0.04]. Table 4.5b summarises these findings.  

4.5.1.6 Possible genital infection 

A greater number of women in the non-consensual group complained of genital 

symptoms at the time of examination (39% vs 16% respectively), and more of the non-

consensual group had genital symptoms with onset since the index penetration (37% vs 5% 

respectively). More women in the non-consensual group had laboratory evidence of 

infection at the time of examination (27%) than in the consensual group (10%). All of these 

group differences were statistically significant. Only four women complained of symptoms 

with onset prior to penetration, and also had laboratory evidence of infection at 

examination, a situation that might suggest the presence of genital infection at the time of 

penetration; all were in the consensual group. Table 4.5b provides these details. 

 In summary, women in consensual and non-consensual groups were similar in most 

recorded characteristics; the only significant group differences were identified in relation to 

the proportion of women; 

a. Aged 18-21 years (greater in consensual group) 
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b. On hormonal contraception (greater in nonconsensual group) 

c. With a history of post-vaginal delivery suturing (greater in consensual group) 

d. Who had genital symptoms with onset since penetration (greater in 

nonconsensual group), and  

e. Who had laboratory evidence of infection at the time of examination (greater 

in nonconsensual group).  

Of these five variables, only the presence of genital symptoms with onset since penetration 

and laboratory proven genital infection were identified as being statistically associated with 

the presence of genital injury as shown in Data Analysis Table 6i (Appendix D). 

4.5.2 Consent group differences in penetration scenario 

4.5.2.1 Penetration to examination time (PET) 

Women in the non-consensual group were examined earlier within the 72 hour post-

penetration time period, than those in the consensual group; 90% (37/41) of the non-

consensual group and 28% (23/81) of the consensual group were examined within 24 hours 

which was statistically significant [χ² 39.225, OR 23.33 CI (7.47, 72.87), p<0.005]. 

4.5.2.2 Penetrating article 

All index vaginal penetrations in the consensual group involved a penis while only 

71% (29/41) of the non-consensual group did. Nineteen women from the consensual group 

were penetrated with a penis only (46%) and 47 from the consensual group (58%). 

Numbers of women penetrated with both penis and finger/s were similar in each group 

(22% non-consensual vs 37% consensual). An object was involved in the index penetration 

of one woman in the non-consensual group (2.4%) and 4 women in the consensual group 

(4.9%).  There were however, no statistically significant group differences in the type of 

penetrating article except for the numbers of women penetrated with finger/s only; all eight 
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women penetrated in this way were from the non-consensual group [χ² 13.879, OR 42.11, 

CI (2.36, 750.99), p = 0.01]. Table 4.5c summarises these findings. 

Table 4.5c  Consent group comparison of penetration scenario 
(Data Analysis Table 4ii in Appendix D) 

 
Non-consensual 

cases 
(n = 41) 

Consensual 
cases 

(n = 81) 

      
Non-consensual vs consensual         

groups 
 

 
 

n % n % χ2 OR (95% CI) p-value 
<12hrs 30 73.2 9 11.1 48.206 21.82 (8.20-58.05) <0.005* 
12-23hrs 7 17.1 14 17.3 0.001 0.99 (0.36-2.67) 0.98 
24-47hrs 4 9.8 35 43.2 14.008 0.14 (0.05-0.44) <0.005* 

Time between 
penetration and 
examination 

48-72hrs 0 0 23 28.4 14.347 0.03 (0.00-0.51) 0.02* 
PET <24hrs 37 90.2 23 28.4 39.225 23.33 (7.47-72.87) <0.005* 
PET <48hrs 41 100 58 71.6 14.347   
Penetrating article 
Penetration by more than one 
type article 

10 24.4 34 42 2.928 0.45 (0.19-1.03) 0.06 

Penetration involved a penis 29 70.7 81 100 23.097  <0.005* 
Penetration involved finger/s 18 43.9 32 39.5 0.074 1.20 (0.56-2.56) 0.64 
Penetration involved an 
object 

1 2.4 4 4.9 0.030 0.48 (0.05-4.45) 0.52 

Penis only 19 46.3 47 58 1.496 0.62 (0.29-1.33) 0.22 
Finger/s only 8 19.5 0 0 13.879 42.11(2.36-750.99) 0.01* 
Penis and finger/s 9 22 30 37 2.197 0.48(0.20-1.14) 0.09 
Penetration involved an 
unknown article 

4 9.8 0 0 5.383 19.56(1.03-372.70) 0.05 

Accessory to penetration (ie condom or lubricant used) 
Use of condom ± lubricant 1 2.4 12 14.8 3.176 0.14(0.02-1.15) 0.07 
Use of condom only 1 2.4 9 11.1 1.690 0.20(0.02-1.64) 0.13 
Use of lubricant ± condom 2 4.9 14 17.3 2.669 0.25(0.05-1.14) 0.07 
Use of lubricant only  2 4.9 11 13.6 1.348 0.33(0.07-1.55) 0.16 
Use of both condom and 
lubricant 

0 0 3 3.7 0.396 0.27(0.01-5.36) 0.39 

Use of any accessory           
(ie condom, lubricant or both) 

3 7.3 23 28.4 6.010 0.20(0.06-0.71) 0.01* 

No ‘pen. accessory’ used  (ie 
neither condom or lubricant) 

33 80.5 58 71.6 7.212 1.64(0.66-4.07) 0.29 

Unknown if condom or 
lubricant used 

5 12.2 0 0  24.56(1.32-456.0) 0.03* 

Recent non-sexual penetrative episodes 
Use of tampon during 72 hr 
time period prior to 
examination 

5 2.4 1 1.2 4.846 11.11(1.25-98.57) 0.03* 

Speculum examination during 
72 hr time period prior to 
examination 

1 2.4 0 0 0.121 6.04(0.24-151.52) 0.27 

Previous vaginal penetration ever 
Not previously penetrated 
vaginally 

1 2.4 1 1.2 0.0 2.00(0.12-32.81) 0.63 

* statistical significance p<0.05 
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4.5.2.3 Use of condom or lubricant  

Although the total number of women penetrated using either a condom, lubricant or 

both was greater in the consensual group than the non-consensual group (28% vs 7%) 

which was statistically significant [χ² 6.010, OR 0.20, CI (0.06, 0.71), p = 0.01], there was 

no significant difference in those penetrated with use of a condom only, those penetrated 

with use of lubricant only, or those where neither was used. Eighty per cent of the non-

consensual group (33/41) and 72% of the consensual group (58/81) were penetrated without 

use of either a condom or lubricant. Five women in the non-consensual group were not able 

to recall whether a condom or lubricant had been used. Table 4.5c provides details. 

4.5.2.4 Recent non-sexual vaginal penetration 

Five women in the non-consensual group (12%) had inserted a tampon in the 72 

hours prior to examination while only one in the consensual group (1%) had done so; this 

was a statistically significant difference [χ² 4.846, OR 11.11 CI (1.25, 98.57), p = 0.03] as 

shown in Table 4.5c. 

4.5.2.5 Previous vaginal penetration ever 

 There was no group difference in previous sexual or other vaginal penetration 

history; one woman in each group had never been vaginally penetrated prior to the index 

penetration episode. The ‘not previously penetrated’ woman in the non-consensual group 

was aged 27yrs, was penetrated with penis and finger/s without use of condom or lubricant 

and was examined within 12-23 hours of index penetration. She was found to have five 

lacerations at three different sites; on the peri-urethral area, labia minora and hymen. In 

contrast, the ‘not previously penetrated’ woman in the consensual group did not sustain any 

genital injury; she was also aged 27 years, was penetrated with a penis only, without use of 

condom or lubricant and was examined within 12 hours of index penetration. Details are 

provided in Table 4.5c. 
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 In summary, significant consent group differences in penetration scenario were 

identified for; 

a. Penetration to examination time (PET) 

b. Number of women penetrated with finger or fingers only,  

c. Number of women penetrated without use of a condom or lubricant  

d. Number of women who had inserted a tampon within previous 72 hours. 

Of these four penetration scenario variables, only penetration to examination time 

(PET) and penetration with finger or fingers only, were identified as being statistically 

associated with the presence of genital injury as shown in Data Analysis Table 6ii 

(Appendix D). 

4.5.3    Summary of statistically significant consent group differences and associations  
            with injury 
 

Table 4.5d below provide a summary of variables for which a significant difference 

between consent groups was identified and variables found to have a significant association 

with the presence of any genital injury, as identified in Data Analysis Table 4iii (Appendix 

D) which provides probability values.  

The identification of five variables which differ significantly between consent 

groups and also have a significant association with the presence of injury indicates that 

subgroups of women in each consent group may be worthy of specific comparison of 

genital injury prevalence, in order to control for ;- 

i. Penetration to examination time (PET) 

ii. Penetration scenario  

iii. Possible genital infection at time of penetration 
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Table 4.5d Summary of variables differing significantly between consent groups 
and variables significantly associated with presence of genital injury  

 

SIGNIFICANT CONSENT GROUP 
DIFFERENCES  

SIGNIFICANT ASSOCIATION WITH  
PRESENCE OF ANY GENITAL INJURY  

Genital symptoms onset since penetration 
Laboratory evidence infection at exam 

Penetration to examination time (PET) < 24 hrs 
Penetration involving a penis 

Penetration with finger or fingers only 
Age category 18-21 years  
On hormonal contraception  
Previous post vaginal delivery suturing  
 Previous genital, vaginal or cervical surgery 
Use of condom and/or lubricant  
Tampon use in 72 hours prior  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 309



4.6 Comparison of prevalence of genital injury in consent groups 

As previously outlined, the primary aim of this study was to compare genital injury 

in two groups of women; one group of 81 women who had experienced recent consensual 

vaginal penetration and a second group of 41 women who had experienced recent non-

consensual vaginal penetration. A significant difference in genital injury rates between 

consent groups was found with 53.7% of the non-consensual group (22/41) and 9.9% of the 

consensual group (8/81) sustaining at least one genital injury [χ² 25.83, OR 10.57, CI (4.07. 

27.42), p<0.005]. 

Table 4.6a   Comparison of genital injury in consensual and non-consensual cases 

*statistical significance p<0.05 

Non-
consensual 

(n = 41) 

Consensual 
 

(n = 81) 

 

n % n % 

     
 χ2 

 
Odds ratio 
(95% CI) 

 
p-value 

 
Presence of at least one 
genital injury 
 

 
22 

 
53.6 

 
8 

 
9.9 

 
25.83 

 
10.57 (4.07-27.42) 

 
<0.005* 

 
4.6.1 Confounding variables 

4.6.1.1 Penetration to examination time (PET) 

 To address the consent group difference in penetration to examination time (PET),  

women examined within 24 hours of penetration were considered separately (n = 60). The 

difference in genital injury rates between the consensual (n = 23) and non-consensual (n = 

37) subgroups of women examined within 24 hours of penetration remained statistically 

significant; 21/37 non-consensual cases (56.8%) and 2/23 consensual cases (8.7%) 

sustained at least one genital injury [χ² 11.901, OR 13.78, CI (2.81, 67.85), p<0.005] as 

shown in Table 4.6b. While genital injury rates in women examined between 24 and 72 

hours after vaginal penetration were not significantly different, there was still a greater 

 310



proportion of non-consensual cases with injury (1/4 or 25%) than consensual cases (6/58 or 

10.3%) as shown in Table 4.6c.  

Table 4.6b  Comparison of consent group genital injury rates when examined 
within 24 hours of penetration 

*statistical significance p<0.05 

All cases examined within 24 hours of vaginal penetration (n = 60) 
Non-
consensual  
(n = 37) 

Consensual  
 
(n = 23) 

 

n % n % 

      
χ2 

 
Odds ratio 
(95% CI) 

 
p-value 

Presence of any genital injury 21 57 2 9 11.901 13.78 (2.81-67.55) <0.005* 

 

 
Table 4.6c Comparison of consent group genital injury rates examined at 24-72 

hours post vaginal penetration  

 

All cases examined at 24-72 hours post vaginal penetration (n = 62) 
Non-
consensual  
(n = 4) 

Consensual  
 
(n = 58) 

 

n % n % 

     
 

χ2 

 
Odds ratio 
(95% CI) 

 
p-value 

Presence of any genital injury 1 25 6 10 0.006 2.89 (0.26-32.35) 0.389 

Most non-consensual cases (73%) were examined within 12 hours of vaginal 

penetration while most consensual cases (85%) were examined between 24 and 47 hours 

after vaginal penetration as shown in Data Analysis Table 3ii (Appendix D).  

Genital injury detection rates in women examined in the four different categories of 

penetration to examination time (PET) are shown in Table 4.6d below.  

Table 4.6d Genital injury rates in consent groups by PET 
 

Non-consensual cases (n=41) Consensual cases (n=81)  
Time to examination 

(PET) n no with 
any 

injury 

% of subgroup 
with injury 

n no with 
any 

injury 

% of subgroup 
with injury 

<12 hrs 30 17 57 9 2 22 
12-23 hrs 7 4 57 14 0 0 
 24-47 hrs 4 1 25 35 4 11 
48-72hrs 0   23 2 9 
Total  41 22  81 8  
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4.6.1.2 Penetration scenario 

i. Type of penetrating article 

When subgroups of women penetrated with different types and combinations of 

articles were considered, genital injury rates remained significantly higher in the non-

consensual group compared with the consensual group as shown below in Table 4.6e;-  

 Penis only penetration cases; injury in 37% non-consensual vs 11% consensual 

[χ² 4.79, OR 5.02, CI (1.35, 18.67), p = 0.02] 

 Penis and finger/s only penetration cases; injury in 78% non-consensual vs 10% 

consensual [χ² 13.32, OR 31.50, CI (4.38,226.54), p<0.005] 

 Cases of penetration with more than one type of penetrating article; injury in 80% 

of non-consensual vs 9% consensual cases [χ² 17.26, OR 41.93, CI (5.88,290.84), 

p<0.005] 

 Cases involving any penetration with a penis; injury in 52% non-consensual vs 

10% consensual cases [χ² 20.15, OR 9.78, CI (3.49,27.42), p<0.005]  

 Cases involving any penetration with finger/s; injury in 78% of non-consensual 

and 9% of consensual cases [χ² 21.07, OR 33.83, CI (6.65,172.20), p<0.005] 

Table 4.6e Comparison of genital injury rates in consent groups by type of 
penetrating article 

*statistical significance p<0.05 

Non-consensual cases Consensual cases  
n no with 

any 
injury 

% n no with 
any 

injury 

% 
      
χ2 

 
Odds ratio 
(95% CI) 

 
p-value 

Penis only  
(n=66) 

19 7 37 48 5 10 4.79 5.02 (1.35-18.67) 0.02*  

Penis and finger/s only  
(n=39) 

9 7 78 30 3 10 13.32 31.50(4.38-226.54) <0.005* 

Penetration involving penis 
(n= 110) 

29 15 52 81 8 10 20.15 9.78 (3.49-27.42) <0.005* 

Pen. involving finger/s  
(n=50) 

18 14 78 32 3 9 21.07 33.83(6.65-172.20) <0.005* 

Pen. involving >1 type 
article (n = 44) 

10 8 80 34 3 9 17.26 41.93(5.88-290.74) <0.005* 
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Finger or fingers only penetration cases (n = 8) 

The eight women penetrated with finger or fingers only were all from the non-

consensual group. Six of these women (75%) sustained at least one genital injury. 

Cases with penetration involving an object (n = 4) 

Of interest is the injury rate in the five women in which vaginal penetration 

involved an object. Four women were penetrated with an object consensually and one 

woman non-consensually. The object was used in combination with a penis in two women 

(both consensually) and in combination with both penis and finger/s in three cases (one 

non-consensually and two consensually). Only the woman who was non-consensually 

penetrated with an object sustained any injury. 

Unknown penetrating article 

Four women had no knowledge of what they were penetrated with and not 

surprisingly, all came from the non-consensual group. Only one of these four women 

sustained any injury. 

ii. Use of condom or lubricant 

Although not found to be significantly associated with the presence or absence of  

injury, use of a condom, lubricant or both, was more likely to have occurred in the 

consensual than the non-consensual group as shown in Data Analysis Table 4iii (Appendix 

D). Twenty eight per cent of women (23/81) in the consensual group were penetrated using 

either a condom, lubricant or both, compared with 7% of women (3/41) in the non-

consensual group [χ² 6.010, OR 0.20 CI (0.06, 0.71), p = 0.01]. Five women in the non-

consensual group did not know whether a condom or lubricant had been used.  

 Table 4.6f below summarises the number of cases involving use of a condom, 

lubricant or both in consent groups. 
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Table 4.6f Cases involving condom or lubricant use in consensual and non-
consensual groups 

 
Non-consensual  
(n = 41) 

Consensual  
(n = 81) 

 
 

n % n % 
None 33 80.5 58 71.6 
Condom only 1 2.4 9 11.1 
Lubricant only 2 4.9 11 13.6 
Both condom and lubricant 0 0 3 3.7 
Unknown if any aid used 5 12.2 0 0 
Total 41 100 81 100 

 

 

 

 

 
Table 4.6g Use of condom or lubricant and genital injury rates in consent groups 
 

 

Non-consensual cases  
(total n=41) 

Consensual cases 
(total n=81) 

 

n no with 
any 

injury 

% injured 
when  type of 
pen aid used 

n no with 
any 

injury 

%  injured when  
type of pen aid 

used 
None 33 18 56 58 7 12 
Condom only 1 0 0 9 1 11 
Lubricant only 2 2 100 11 0 0 
Both condom and lubricant 0   3 0 0 
Unknown if any aid used 5 2 40 0   
Total 41 22  81 8  

Table 4.6g shows the numbers of cases with injury in each consent groups, and use of 

condom and/or lubricant. 

Use of a condom in any penetration scenario 

Although not statistically significant, genital injury appeared to be less common if a 

condom was used. Five women were penetrated with penis only using a condom; one non-

consensually and four consensually. None of these women were injured. 

Use of lubricant in any penetration scenario 

The two women in the non-consensual group who reported use of lubricant both 

sustained injury, while none of the 11 consensual cases where lubricant was used during 

penetration sustained any injury. 
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Use of both condom and lubricant in any penetration scenario 

Both condom and lubricant use was reported in only three cases, all from 

consensual group. None of these women sustained an injury.  

Unknown condom or lubricant use 

Injuries were found in two of the 5 women who did not know whether a condom or 

lubricant was used. All five women were from the nonconsensual group.  

Overall, there were 91 cases involving penetration without any use of condom or 

lubricant in the study; 33 in the non-consensual group and 58 in the consensual group as 

shown in Table 4.6h below. The difference in genital injury rate between the two consent 

groups remained statistically significant when only these 91 cases were considered  

[χ² 16.97, OR 8.74, CI (3.07, 24.88), p<0.005].         

Table 4.6h Comparison of consent group genital injury rates in cases penetrated 
without condom or lubricant  

* statistical significance p<0.05 

All cases without use of condom or lubricant (total n = 91) 
Non-
consensual  
(n = 33) 

 
Consensual  
(n = 58) 

     Non-consensual vs consensual cases  
with injury 

 

 

n % n % χ2 Odds ratio 
(95% CI) 

p-value 

 
Presence of any genital injury 
 

 
18 

 
54.5 

 
7 

 
12 

 
16.97 

 
8.74 (3.07-24.88) 

 
<0.005* 

Table 4.6i Comparison of consent group genital injury rates in cases penetrated 
using either a condom or lubricant or both  

 

* statistical significance p<0.05 

All cases with use of condom or lubricant (n = 26) 
Non-
consensual  
(n = 3) 

 
Consensual  
(n = 23) 

Non-consensual vs consensual cases  
with injury 

 

 

n % n % χ2 Odds ratio 
(95% CI) 

p-value 

 
Presence of any genital injury 
 

 
2 

 
66.7 

 
1 

 
4.3 
 

 
4.915 

 
44.0(1.93-1003.52) 

 
0.02*  
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When considering only the 26 cases where either a condom, lubricant or both were 

used (23 consensual and 3 nonconsensual cases) as shown in Table 4.6i, genital injury 

remained statistically more likely to occur in the non-consensual group [χ² 4.915, OR 44.0, 

CI (1.93, 1003.52), p = 0.02]. 

Condom and lubricant use in penis only penetration cases 

None of the 11 women penetrated with penis only where a condom was used were 

injured: 10 of these women were penetrated consensually and one non-consensually. Nine 

women were penetrated with penis only using lubricant, all consensually.  None of these 

women sustained any injury. Eleven women were penetrated with penis only using any 

penetration accessory, that is, condom, lubricant or both; 10 from consensual group and 1 

from non-consensual group. None sustained an injury. 

Genital injury rates between the two consent groups remained significantly different 

when the 61 penis only penetration cases without condom use were considered [χ² 4.367, 

OR 6.30, CI (1.30, 30.53), p = 0.02] as shown below in Table 4.6j. 

Table 4.6j Comparison of consent group genital injury rates in penis only 
penetration cases without use of condom  

*statistical significance p<0.05 

All penis only penetration cases without use of condom (total n = 61) 
Non-
consensual  
(n = 11) 

 
Consensual  
(n = 43) 

Non-consensual vs consensual cases  
with injury 

 

 

n % n % χ2 Odds ratio 
(95% CI) 

p-value 

 
Presence of any genital injury 
 

 
7 

 
63.6 

 
5 

 
11.6 

 
4.367 

 
6.30 (1.30-30.53) 

 
0.02* 

 
When the 55 women penetrated with penis only but without use of condom or 

lubricant, were considered as shown in Table 4.6k below, genital injury rates also remained 

significantly different between the two groups [χ² 3.204, OR 4.07, CI (1.07, 15.50), 

p=0.04]. 
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Table 4.6k Comparison of consent group genital injury rates in penis only 
penetration cases without use of condom or lubricant 

*statistical significance p<0.05 

All penis only penetration cases without use of condom or lubricant (total n = 55) 
Non-
consensual  
(n = 18) 

 
Consensual  
(n = 37) 

Non-consensual vs consensual cases  
with injury 

 

 

n % n % χ2 Odds ratio 
(95% CI) 

p-value 

 
Presence of any genital injury 
 

 
7 

 
38.8 

 
5 

 
13.5 

 
3.204 

 
4.07 (1.07-15.50) 

 
0.04*  

 
4.6.1.3 Possible genital infection at time of penetration 

As explained in Section 4.2.4, data was collected in relation to five variables 

designed to identify women who may have had genital infection at the time of penetration: 

genital symptoms present at examination, symptoms of onset prior to or since the index 

penetration, clinical signs of infection and laboratory evidence of infection at examination. 

The detection of infection at the time of examination does not necessarily reflect the 

presence of infection at time of penetration, since detectable infections could arise within a 

72 hour time frame. However, if cases with laboratory evidence of infection at examination 

also had genital symptoms which were present prior to penetration, it could be inferred that 

any infection pre-dated the index penetrative episode. Symptoms present since index 

penetration may be due to penetration-related injury or infection. 

It should be noted that whilst all women were tested for genital infection if they 

reported any genital symptoms or if there was clinical evidence of infection seen at 

examination, some women were tested whether or not they had symptoms or clinical signs 

of infection. This ‘asymptomatic’ testing was performed in both consensual and non-

consensual groups; it occurred at the examining doctor’s discretion if the women requested 

it or for screening purposes and involved one or more of the following tests; high vaginal 

swab for microscopy/culture, endocervical swab for PCR or first void urine for PCR. 
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As shown in Table 4.5b, there were significant consent group differences in the 

number of women who complained of genital symptoms at examination [χ² 6.712, OR 3.35, 

CI (1.41, 7.94), p = 0.01], those with symptoms of onset since penetration [χ² 18.398, OR 

11.11, CI (3.38, 36.48), p<0.005] and those who had laboratory evidence of infection 

detected at examination [χ² 4.731, OR 3.35, CI (1.22, 9.14), p = 0.02].  

Table 4.6l Consent group cases with injury and possible genital infection 

 

 

Non-consensual cases (n=41) Consensual cases (n=81)   
 
Total n no of 

cases with 
any 

injury 

%  
with any 

injury 

n no of  
cases with 
any injury 

%  
with any 

injury 

Genital symptoms 
Symptoms at examination 29 16 13 81 13 4 31 
No symptoms at examination 93 25 9 36 68 4 6 
Symptoms onset prior to penetration 10 1 1 100 9 3 33 
No symptoms prior to penetration 112 40 21 52 72 5 7 
Symptoms onset since penetration 19 15 12 80 4 1 25 
No symptoms since penetration 103 26 10 38 77 7 9 
Evidence of infection 
Laboratory evidence of infection  19 11 6 54 8 3 38 
No laboratory evidence of infection 103 30 16 53 73 5 7 
Clinical signs at examination 15 5 4 80 10 4 40 
Clinical and laboratory evidence 9 3 2 67 6 3 50 
Possible genital infection at penetration 
Symptoms onset prior to penetration 
and laboratory evidence infection 

4 0 0 0 4 2 50 

There were more women in the non-consensual group than consensual group with 

genital symptoms of onset since penetration (15/41 or 39% vs 4/81 or 16% respectively as 

seen in Table 4.6l). Since the presence of injury was significantly associated with genital 

symptoms of onset since penetration [χ² 20.6, OR 10.96, CI (3.66, 32.87), p <0.005] as seen 

in Data Analysis Table 6i (Appendix D), it was thought likely that this finding reflected the 

higher injury rate found in the non-consensual group. Genital injury was seen in 80% 

(12/15) of non-consensual cases but only 25% (1/4) of consensual cases with symptoms of 

onset since penetration (Table 4.6l).   
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Table 4.6m below is derived from Data Analysis Table 6i and compares genital 

injury rates in those women who were unlikely to have had genital infection at time of 

index penetration. 

Table 4.6m Comparison of consent group genital injury rates in cases without 
genital symptoms and laboratory evidence of infection 

*statistical significance p<0.05 

 
Non-consensual cases 

(n=41) 

 
Consensual cases 

(n=81) 

 
Non-consensual vs consensual  

injury rates 

 

n no 
with 
any 

injury 

 
 

% 

n no with 
any 

injury 

 
 

% 

 
χ2 

 
Odds ratio 
(95% CI) 

 
p-value 

Genital symptoms 
Symptoms at examination 16 13 81 13 4 31 5.6 9.75(1.74-54.53) 0.01* 
No symptoms at examination 25 9 36 68 4 6 11.4 9.0 (2.46-32.99) <0.005* 
No symptoms prior to penetration 40 21 52 72 5 7 27.44 14.81(4.93-44.5) <0.005* 
No symptoms with onset since 
penetration 

26 10 38 77 7 9 10.13 6.25(2.06-18.93) <0.005* 

Evidence of infection 
Laboratory evidence of infection at 
examination 

11 6 54 8 3 38 0.073 2.00(0.31-12.84) 0.46 

No laboratory evidence of infection 
at examination 

30 16 53 73 5 7 25.52 15.54(4.9-49.45) <0.005* 

Neither symptoms onset prior to 
pen. or laboratory evidence 
infection  

 
41 

 
22 

 
54 

 
77 

 
6 

 
7.8 

 
28.62 

 
13.7(4.87-38.57) 

 
<0.005* 

 
i. Genital symptoms present at time of examination 

Overall, as seen in Table 4.6l, 29 women reported genital symptoms at the time of 

examination with more women in the non-consensual group (16/41 or 39%) than the 

consensual group (13/81 or 16%) doing so. As shown above in Table 4.6m, differences in 

consent group genital injury rates remained significant whether or not genital symptoms 

were present at examination. However, genital injury rates were higher in both groups if 

symptoms were present than if women were asymptomatic; 81% of non-consensual cases 

with symptoms at examination had an injury and 31% of consensual cases, compared with 

36% and 6% respectively if asymptomatic.  
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ii. Genital symptoms with onset prior to penetration 

As seen in Table 4.6l, 10 women reported the onset of their genital symptoms as 

being prior to the index vaginal penetration: nine from the consensual group and one from 

the non-consensual group. The only woman from the non-consensual group with symptoms 

of onset prior to penetration sustained a genital injury. Three of the nine consensual cases 

with symptoms present prior to penetration sustained genital injury. Genital injury rates for 

the two groups remained significantly different when all women with symptoms of onset 

prior to penetration were excluded [χ² 27.44, OR 14.81, CI (4.93, 44.5), p<0.005]; as seen 

in Table 4.6m above, 52% of non-consensual cases and 7% consensual had genital injury. 

iii. Genital symptoms with onset since penetration 

Table 4.6k shows that more women from the non-consensual group reported genital 

symptoms with onset since vaginal penetration; 15 non-consensual cases (or 37%) and 4 

consensual cases (or 5%). As discussed above, this was thought likely to be due to genital 

symptoms resulting from injury and thus reflecting the increased rate of genital injury seen 

in the non-consensual group. Of nineteen cases with symptoms of onset since penetration, 

genital injury was found in 80% (12/15) of non-consensual cases but only 25% (1/4) of 

consensual cases.   

Table 4.6m shows that when all women without symptoms of onset since 

penetration were considered (n=103), genital injury rates for the two groups remained 

significantly different [χ² 10.13, OR 6.25, CI (2.06, 18.93), p<0.005]; 38% of non-

consensual cases (10/26) compared with 9% consensual cases (7/77) had genital injury. 

iv. Clinical signs of infection or inflammation 

Table 4.6l shows that overall, 15 women had clinical signs of genital infection or 

inflammation at examination; 5 from non-consensual group and 10 from consensual group. 

While all those with symptoms were tested for infection, not all those who had clinical 
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signs at examination returned positive laboratory test results for infection (only 3/5 non-

consensual cases and 6/10 consensual cases) possibly reflecting an inflammatory cause for 

the clinical appearance of the genitalia.   

v. Laboratory evidence of infection 

Again, Table 4.6l shows that of 19 cases with laboratory proven genital infection, 

11 women were from the non-consensual group and 8 from the consensual group. This was 

a statistically significant group difference as discussed in Section 4.5.1.6 and shown in 

Table 4.5b [χ² 4.731, OR 3.35, CI (1.22, 9.14), p = 0.02]. It can also be seen from Table 

4.6l also that injury rates in consensual cases with laboratory evidence of infection were 

greater than those of the whole consensual group; that is, 38% compared to 9.9%. This 

contrasts with the fact that the same injury rate of 54% was seen in the whole non-

consensual group (22/41) and those non-consensual cases with laboratory evidence of 

infection (6/11). For this reason, when only women with laboratory evidence of infection 

were considered, the injury rates in the two consent groups did not differ significantly as 

seen in Table 4.6l [χ² 0.073, OR 2.00, CI (0.31, 12.84), p = 0.46], although more non-

consensual cases in this subgroup sustained injury (54%) than consensual cases (37%). 

Table 4.6n Types of infection identified on laboratory testing at examination in 
cases with positive laboratory results 

 

All cases with positive laboratory results (n=19) 
 
 
Laboratory evidence of infection at examination (HVS) 

 
 

Total 

No of non-
consensual 
cases with 
infection 
(n = 11)  

No of 
consensual 
cases with 
infection 
(n = 8) 

Candida 7 3 4 
Candida and group B streptococcus 3 2 1 
Bacterial vaginosis 4 1 2 
Trichomonas 1 1 0 
Group B streptococcus 3 2 1 
Staphylococcus aureus 1 1 0 
Total 19 11 8 
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Table 4.6n above shows that candida, bacterial vaginosis, group B streptococcus 

and candida with group B streptococcus were the most frequent positive laboratory results 

found.  

vi. Possible infection at time of penetration 

As discussed previously, the presence of symptoms with onset prior to penetration 

together with evidence of infection at examination could be hypothesised to indicate the 

presence of infection at the time of penetration. Unfortunately, there were no women in the 

non-consensual group with symptoms of onset prior to penetration as well as laboratory 

evidence of infection at examination which prevents analysis of this group in this regard. 

However four women from the consensual group, did report symptoms prior to penetration 

and had laboratory evidence of infection at the time of examination. Two of these four had 

genital injury, an injury rate of 50%, which is significantly higher than the genital injury 

rate of 9.9% for the whole consensual group. Table 4.6o below summarises details of these 

four consensual cases with possible infection at time of penetration. 

Table 4.6o Details of four consensual cases with possible infection at time of 
penetration 

 

 Age 
(yrs) 

Time pen. 
to exam. 
(hrs) 

Penetrating 
article 

Any 
condom or 
lubricant 
used? 

Total no 
injuries 

Type of 
injuries 

Sites of injury Laboratory 
result 

1 34 24-47 Penis only Both None   Candida 
2 26 24-47 Penis only Lubricant None   Bacterial 

vaginosis 
3 42 48-72 Penis only Neither 2 Laceration Post fourchette Candida 
4 26 48-72 Penis only Neither 1 Laceration Peri-urethral GpB strep. 

When these four women (detailed in Table 4.6o) were excluded from the sample (as shown 

in Table 4.6p below, the difference in injury rates for consensual and non-consensual cases 

was greater [χ² 31.1, OR 13.70, CI (4.87, 38.57), p<0.005]; 53.6% in the non-consensual 
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group compared to 7.8% in the consensual group. The injury rate due to consensual 

penetration fell from 9.9% to 7.8%. 

Table 4.6p Comparison of consent group injury rates excluding cases with possible 
genital infection at time of penetration  

 

* statistical significance p <0.05 

All cases excluding those with possible infection at time of penetration (total n = 118) 
Non-consensual 

(n = 41) 
 

Consensual 
(n = 77) 

 
Non-consensual vs consensual cases  

with injury 
 

 

n % n % χ2 Odds ratio 
(95% CI) 

p-value 

 
Presence of any genital injury 

 
22 

 
53.6 

 
6 

 
7.8 

 
28.67 

 
13.70 (4.87-38.57) 

 
<0.005* 

 
4.6.1.4  Other vaginal penetration within 72 hours of examination 

i. Use of tampon in 72 hours prior to  examination 

The two groups differed significantly in numbers of women who had inserted a 

tampon in the 72 hour period prior to examination as shown in Table 4.5c [χ² 4.846, OR 

11.11, CI (1.25, 98.57), p = 0.03]. Data Analysis Table 6ii (Appendix D) shows that tampon 

insertion in the 72 hours prior to examination was not found to be significantly associated 

with the presence of injury (p = 0.85), however these cases are worthy of consideration 

because of the potential for tampon-related injury or changes to the vaginal mucosa such 

that it is more likely to be injured.  

A total of six women had inserted a tampon vaginally within the 72 hours prior to 

the genital examination; five women from the non-consensual group and one from the 

consensual group (Table 4.5c).  Genital injury was only seen in one non-consensual case; 

this woman was 21 yrs old, was penetrated non-consensually with penis and fingers, 

without use of condom or lubricant and examined within 24 hours of penetration. She was 

found to have a single abrasion to one labium minor. Table 4.6q below summarises the 
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relevant details of all six cases where a tampon was inserted during the 72 hours prior to 

examination.  

Table 4.6q Details of cases with tampon use in 72 hour time period prior to 
examination 

 
 

 

 

 
 
 
 
 

ALL CASES WITH TAMPON USE WITHIN 72 HRS OF EXAMINATION (n=6) 
Non-consensual cases with tampon use within 72 hrs of examination (n=5) 
 Age (yrs) Time pen to exam (hrs) Pen. article Pen. aid Genital injury 
1 21 12 - 23 Unknown Unknown No injury 
2 43 <12 Penis only None No injury 
3 22 <12 Penis only None No injury 
4 41 <12 Penis only None No injury 
5 21 12-23 Penis and 

finger/s 
None One abrasion 

to lab. minor 
Consensual cases with tampon use within 72 hrs of examination (n=1) 
 Age (yrs) Time pen to exam (hrs) Pen. article Pen. aid  
6 26 24-47 Penis only Lubricant No injury 

 
When these six cases were excluded from the sample (n=116), differences in genital injury 

rates between consensual and non-consensual groups remained statistically significant [χ² 

28.41, OR 12.60, CI (4.70, 33.78), p<0.005]. Fifty eight per cent (21/36) non-consensual 

cases were injured compared to 10% of consensual cases (8/80). 

ii. Vaginal speculum examination in 72 hours prior to examination  
 

One woman in the study had attended her general practitioner for a Pap smear on 

the same day that she was sexually assaulted (Table 4.5c). She therefore underwent a 

necessary internal vaginal speculum examination just hours before she was non-

consensually vaginal penetrated with a penis. The vaginal speculum examination and the 

episode of non-consensual penile-vaginal penetration both occurred within 12 hours of the 

genital examination. This woman was aged 27 years and was assaulted by a stranger. She 

was penetrated with penis only, without use of a condom or lubricant. Genital examination 

revealed multiple genital injuries; a bruise and an abrasion on the left labium minor, one 

laceration on the posterior fourchette and three lacerations in the fossa navicularis. 

Table 4.6r gives details of this case. 
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Table 4.6r Details of single non-consensual case examined using a vaginal 
speculum in 72 hours prior to examination  

 

Non-consensual case examined with vaginal speculum in 72 hrs prior to examination (n=1) 
Age 
(yrs) 

 
Skin type 

 
Use of any 
hormonal 

prep. 

Spec. exam 
to forensic 
exam. time 

(hrs) 

 
Penetration 

scenario 

  
PET 
(hrs) 

Condom/ 
lubricant 

 
Genital injury typology 

27 Not 
pigmented  

None <12 Penis only 
by a stranger 

<12  None 6 injuries (one bruise, one 
abrasion, 4 lacerations) 
At 3 sites (posterior 
fourchette, fossa 
navicularis and labia 
minora) 

iii. Any non-sexual vaginal penetration in 72 hrs prior to examination 

When all 7 cases involving non-sexual penetration of the vagina during the 72 hour 

period prior to examination were excluded from the sample (n = 115); that is, all cases 

reporting tampon insertion and speculum examination, genital injury rate in the non-

consensual group was 57% (or 20/35) compared to 10% (8/80) in the consensual group; 

thus consent group injury rates remained significantly different as seen in Table 4.6s below 

[χ² 26.87, OR 11.25 (4.21, 30.06), p<0.005].  

Table 4.6s Comparison of consent group genital injury rates in women with no 
history of non-sexual vaginal penetration within 72 hrs of examination 

* statistical significance p<0.05 

All cases without insertion of tampon or speculum within 72 hrs of examination (total n =115) 
 
Non-consensual  
(n = 35) 

 
Consensual  
(n = 80) 

 
Nonconsensual vs consensual cases  

with injury 
 

 

n % n % χ2 Odds ratio 
(95% CI) 

p-value 

 
Presence of any genital injury 
 

 
20 

 
57 

 
8 

 
10 

 
26.87 

 
11.25 (4.21-30.06) 

 
<0.005* 

4.6.1.5 No previous vaginal penetration 

For two women in the study sample, the index episode of vaginal penetration was 

the first time they had been vaginally penetrated. Neither woman had experienced any form 

of vaginal penetration previously; that is, sexual penetration of any type, tampon insertion 
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or internal vaginal examination manually or with speculum. Because one woman came 

from each consent group, there was no consent group difference in this respect (Table 

4.5c). However, it is worth considering details of each of these two cases which are 

summarised in Table 4.6t below.  

Both women were 27 years old, not taking any hormonal preparations at the time of 

the study and were examined within 24 hours of vaginal penetration.  The woman 

penetrated vaginally for the first time from the consensual group sustained no injury; she 

was penetrated with penis only without use of condom or lubricant. In contrast, the woman 

penetrated vaginally for the first time from the non-consensual group sustained five genital 

lacerations to three different sites (hymen, labia minora and peri-urethral area); she was 

penetrated with both penis and fingers without use of condom or lubricant. 

 
Table 4.6t Details of two cases with no previous history of vaginal penetration  
 

CASES WITH NO PREVIOUS VAGINAL PENETRATION (n=2) 

 

Age Skin type Hormonal preps Time pen to 
exam  

Pen. 
article/s 

Condom/ 
lubricant 

Genital injury 

Consensual case never vaginally penetrated before (n=1) 
27 yrs Not pigmented None <12 hrs Penis only None None  
Non-consensual case never vaginally penetrated before (n=1) 
27 yrs Pigmented 

(oriental) 
None 12-23 hrs Penis and 

finger/s 
None 5 lacerations to three sites 

(hymen, peri-urethral, 
labia minora) 
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4.6.2 Sub-sample consent group comparison 

Because of the significant consent group differences in penetration to examination  

time (PET) and some penetration scenarios, and the significant association these two 

variables were identified as having with the presence of any genital injury, genital injury 

rates were re-examined in sub-samples of consensual and non-consensual groups 

controlling for these key variables.  

The importance of consideration of penetration scenario sub-samples lies in the 

apparent increased likelihood of genital injury as a result of vaginal penetration with 

fingers. It is likely that a significant proportion of consensual and non-consensual vaginal 

penetration involves penetration with a finger or fingers at some stage during an episode of 

sexual activity; however, this has not been identified clearly in any previous studies. While 

such information is important with respect to forensic assessment after sexual assault 

because of the legal definitions of sexual penetration, the difficulty of questioning research 

participants in such detail about recent sexual activity has probably contributed to the 

paucity of data in relation to consensual vaginal penetration. Therefore, of particular 

interest for subgroup analysis is penetration with penis only and penetration with penis and 

fingers. Because penetration with finger or fingers only was limited to eight non-consensual 

cases, and therefore comparative consent group data was not available, and penetration 

involving an object or an unknown article has the potential to involve different mechanisms 

of injury causation, cases with these two penetration scenarios have been considered 

separately.  

Penetration to examination time (PET) of up to 48 hours was chosen as an 

appropriate sub-sample for analysis, because the number of cases in each consent group 

who were examined within 48 hours of the index vaginal penetration were similar; that is, 

41 non-consensual group cases and 58 consensual group cases. A PET of less than 48 hours 
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was also the PET used for the only other comparative macroscopic genital injury study 

done to date.[113] 

There were a number of other variables that, though not found to be statistically 

significantly associated with the presence of any genital injury, warranted exclusion for 

sub-sample analysis to minimise any possible effect on genital injury rate that they may 

have contributed. These were as follows: 

 Tampon insertion in 72 hrs prior to examination (5 non-consensual cases and 1 

consensual case) 

 Speculum examination in 72 hrs prior to examination (1 non-consensual case) 

 No previous vaginal penetration before (1 non-consensual and 1 consensual case) 

 Peri-menopausal symptoms (1 consensual case) 

 Genital dermatitis (1 consensual case) 

When these eleven cases were excluded, a revised total sample size of 111 cases 

comprising 34 non-consensual cases and 77 consensual cases was analysed in specific PET 

and penetration scenario sub-samples as shown in Table 4.6t. 

In this revised sample of 111 cases examined within 72 hours of index penetration, 

genital injury prevalence remained significantly different between non-consensual (56% or 

19/34) and consensual (7.8% or 6/77) groups  [χ² 31.26, OR 14.99, CI (5.12, 43.86), 

p<0.005]. Consent group differences in genital injury rate also remained statistically 

significant for the following analysed subgroups;- 

(i) Cases examined within 48 hours of any type of penetration (n=90);               

56% (19/34) non-consensual vs 12% (6/56) consensual [χ² 21.51, OR 10.56, CI 

(3.57,31.21), p<0.005]. 
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(ii) Cases examined within 48 hours of penetration with penis only (n=46);        

40% (6/15) non-consensual vs 9.7% (3/31) consensual [χ² 4.136, OR 6.22, CI 

(1.29, 30.10), p = 0.02]. 

(iii) Cases examined within 48 hours of penetration with penis only without use of 

condom or lubricant (n=40); 42.8% (6/14) non-consensual vs 11.5% (3/26) 

consensual [χ² 3.480, OR 5.75, CI (1.16, 28.55), p = 0.03]. 

(iv) Cases examined within 48 hours of penetration with penis and finger/s (n=29); 

71% (5/7) non-consensual vs 14% (3/22) consensual [χ² 6.221, OR 15.83, CI 

(2.05, 122.07), p = 0.01]. 

(v) Cases examined within 48 hours of penetration with penis and finger/s without 

use of condom or lubricant (n=19); 66.7% (4/6) non-consensual vs 15.4% 

(2/13) consensual [χ² 2.905, OR 11.00, CI (1.14, 106.43), p=0.04]. 

(vi) Cases examined within 48 hours of penetration with penis only or with penis 

and fingers (n=75), that is, excluding any cases of finger/s only penetration, and 

penetration involving an object or unknown article; 50% (11/22) non-consensual 

vs 11.3% (6/53) consensual [χ² 11.15, OR 7.83, CI (2.38, 25.80), p<0.005]. 

(vii) Cases examined within 48 hours of penetration with penis only or penis and 

finger/s without use of condom or lubricant (n=59), that is, excluding any cases 

of finger/s only penetration and penetration involving an object or unknown 

article; 50% (10/20) non-consensual vs 12.8% (5/39) consensual [χ² 9.639, OR 

6.80, CI (1.88, 24.56), p<0.005]. 

(viii) Cases examined within 48 hrs of penetration involving penetration with finger/s 

without use of condom or lubricant (n=28); 71.4% (10/14) non-consensual vs 

14.3% (2/14) consensual [χ² 9.333, OR 15.0, CI (2.26, 99.64), p=0.01]. 
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Table 4.6u  Comparison of consent group genital injury prevalence in sub-sample 
controlling for potential confounding variables 
(Data Analysis Table 7 in Appendix D) 

 
 

*statistical significance p<0.05 

SUB-SAMPLE ANALYSIS FOR INJURY PREVALENCE 
Revised sample to exclude all non-sexual penetration <72 hours, first episode sexual intercourse, any  
perimenopausal symptoms or history of genital dermatitis 

n=111 

 
Non-consensual vs consensual cases with 

injury 
 

 
Sub-sample 

Total 
no 

cases 
(n) 

Non-
consensual 
cases with 

injury 

Consensual 
cases  

with injury 
 

χ² OR (CI 95%) p- value 
Revised sample  111 19/34=56% 6/77=7.8% 31.26 14.99(5.12-43.86) <0.005* 
Penetration scenario subgroups of this revised sample were then analysed as follows; 
 
All cases examined within 48 hrs 
 

 
90 

 
19/34=55.9% 

 
6/56=12% 

 
19.32 

 
10.56(3.57-31.21) 

 
<0.005* 

All cases of penis only penetration 
examined within 48 hours 
 

 
46 

 
6/15=40% 

 
3/31=9.7% 

 
4.136 

 
6.22 (1.29-30.10) 

 
0.02* 

All cases of penis only penetration  
without use of condom or lubricant 
examined within 48 hours 

 
40 

 
6/14=42.8% 

 
3/26=11.5% 

 
3.480 

 
5.75 (1.16-28.55) 

 
0.03* 

All cases of penis and finger/s 
penetration examined within 48 hrs   
 

 
29 

 
5/7=71% 

 
3/22=13.6% 

 
6.221 

 
15.83 (2.05-122.07) 

 
0.01* 

All cases of penis and finger/s 
penetration without use of condom or 
lubricant examined within 48 hrs 

 
19 

 
4/6=66.7% 

 
2/13=15.4% 

 
2.905 

 
11.00 (1.14-106.43) 

 
0.04* 

 
All cases of penis only or penis and 
finger/s penetration examined within 
48 hrs 

 
75 

 
11/22=50% 

 
6/53=11.3% 

 
11.15 

 
7.83 (2.38-25.80) 

 
<0.005* 

All cases of penis only or penis and 
finger/s penetration without use of 
condom or lubricant examined within 
48 hrs 

 
59 

 
10/20=50% 

 
5/39=12.8% 

 
7.77 

 
6.80 (1.88-24.56) 

 
<0.005* 

All cases of penetration involving 
finger/s without use of condom or 
lubricant, examined within 48 hrs 

 
28 

 
10/14=71.4% 

 
2/14= 14.3% 

 
7.146 

 
15.0 (2.26-99.64) 

 
0.01* 
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4.7 Comparison of typology of genital injury in consent groups 

.There was a total of 74 individual injuries identified in 22 women in the non-

consensual group and 10 individual injuries identified in 8 women in the consensual group. 

Data Analysis Tables 5i and 5ii (Appendix D) provide details of injury typology and pattern 

in consent groups. 

4.7.1 Consent and injury type 

Lacerations were the only type of injury to be seen in both groups. They were the 

only type of injury to be seen in women in the consensual group and the most frequent type 

of injury to be seen in the nonconsensual group accounting for 58% of all injuries in this 

group as shown in Table 4.7a below.   

Abrasions and bruises were only seen in the non-consensual group, but both injury 

types were less commonly seen than lacerations.  Twenty four per cent of all injuries seen 

in the non-consensual group were abrasions and 18% were bruises. Incised wounds were 

not seen in either group as previously noted. 

Table 4.7a Types of injuries seen in consensual and non-consensual groups 
 

Total number of separate injuries (n =84) 
Non-consensual 
injuries in 22 cases 
(n = 74) 

Consensual 
injuries in 8 cases 
(n = 10) 

 
Injury type 

 
Total 

n % n % 
Lacerations 53 43 58% 10 100 
Abrasions  18 18 24% 0 0 
Bruises  13 13 18% 0 0 
Incised wounds 0 0 0 0 0 
Total 84 74 100 10 0 

 

 

 

 

 

Though common to both groups, lacerations were statistically more likely to be 

seen in the nonconsensual group [χ² 7.636, OR 4.24, CI (1.59, 11.32), p <0.005] as shown 

in Table 4.7b. Abrasions and bruises were only seen in the non-consensual group.  
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Table 4.7b Comparison of types of injuries in consent and non-consent groups 

* statistical significance p<0.05 

Number of cases with at least one of 
this type of injury 

Non-consensual 
cases 

(n = 41) 

Consensual 
cases 

(n = 81) 

Nonconsensual vs consensual cases 
 
 

 

n % n % χ² 
 

OR (95% CI) p-value 

Any injury 22 53.7 8 9.9 25.83 10.57 (4.07-27.42) <0.005* 
Type of genital injury 
At least one abrasion 8 19.5 0 0 21.52 41.36 (2.32-737.09) 0.01* 
At least one bruise 10 24.4 0 0 16.914 54.33 (3.09-955.15) 0.01* 
At least one laceration 13 31.7 8 9.9 9.104 4.24 (1.59-11.32) <0.005* 

 
4.7.2 Consent and site of genital injury 

 The most frequently injured sites in the non-consensual group were the labia minora 

(18/74 injuries or 24%) followed by fossa navicularis (17/74 or 23%) and in the consensual 

group, the posterior fourchette (5/10 injuries or 50%) followed by fossa navicularis (3/10 

injuries or 30%). All injuries seen in the consensual group occurred at one of four genital 

sites;- fossa navicularis, posterior fourchette, perineum and peri-urethrally, whilst injuries 

in the non-consensual group were seen at 10 different sites. Three injury sites were 

common to both consensual and non-consensual groups; fossa navicularis, posterior 

fourchette and peri-urethral area. The labia minora and fossa navicularis were the most 

likely site to be injured at least once in the non-consensual group (Table 4.7c); 40.9% of  

Table 4.7c  Sites most likely to be injured at least once in consent groups  

ALL CASES WITH ANY INJURY (n = 30) 
Non-consensual cases with any injury (n = 22) Consensual cases with any injury (n = 8) 

 
Site injured at least once in 

an individual 

 
n 

% of injured 
cases with 
injury at this 
site 

 
Site injured at least once in 

an individual 

 
n 

% of injured 
cases with 
injury at this 
site 

Labia minora 9 40.9 Posterior fourchette 3 37.5 
Fossa navicularis 9 40.9 Fossa navicularis 3 37.5 
Posterior fourchette 6 27.3 Perineum 1 1.2 
Hymen 4 18.2 Periurethral area 1 1.2 
Inner labia majora 3 13.6    
Peri-urethral area 3 13.6    
Vaginal wall 2 9.1    
Cervix 2 9.1    
Perineum 1 4.5    
Clitoral hood 1 4.5    
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injured non-consensual cases (or 9/22) were injured at least once at each of these sites. 

The posterior fourchette and fossa navicularis were the most likely sites to be injured at 

least once in the consensual group; 37.5% of injured consensual cases (or 3/8) had at least 

one injury at each of these sites.  

Two genital sites were statistically more likely to sustain at least one injury in the 

nonconsensual group than the consensual group; the labia minora [χ² 16.118, OR 48.56.24, 

CI (2.74, 859.42), p = 0.01] and the fossa navicularis [χ² 8.266, OR 7.31, CI (1.86, 28.77), p 

<0.005] as shown in Data Analysis Table 5ii (Appendix D). 

Consent and site of lacerations 
 

Lacerations were the only type of injury common to both groups, allowing 

comparison between consent groups of the sites they occurred at. Table 4.7d provides 

details of the genital sites at which lacerations were seen in both consent groups. The most 

common genital site for a laceration to be seen overall was the fossa navicularis with 32.1% 

of all lacerations seen at this site; that is, 14 nonconsensual group lacerations plus 3 

consensual group lacerations or 17 of 53 lacerations, as seen in Table 4.7d below. However, 

the site at which lacerations were seen most frequently was different in each consent group.  

Lacerations resulting from consensual vaginal penetration were seen most often at 

the posterior fourchette (50% or 5/10), and next most frequently at the fossa navicularis 

(30% or 3/10), while lacerations resulting from non-consensual vaginal penetration 

occurred most frequently in the fossa navicularis (32.6% or 14/43) followed by the labia 

minora (27.8% or 12/43).. 

In the consensual group, lacerations were seen at only four sites; posterior 

fourchette, fossa navicularis, perineum and peri-urethral area, but were seen at seven 

different sites in the non-consensual group. These were the fossa navicularis, labia minora, 

posterior fourchette, peri-urethral area, vaginal wall, hymen and inner labia majora. 
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Table 4.7d Comparison of lacerations by site in consent groups  

 

TOTAL NUMBER OF INDIVIDUAL LACERATIONS (n=53) 
All lacerations in non-consensual cases (n = 43) All lacerations in consensual cases (n = 10) 

 
 

Genital site 

 
 
n 

% of all 
lacerations 
seen in non-
consensual 
group 

 
 

Genital site 

 
 
n 

% of all 
lacerations 
seen in 
consensual 
group 

Fossa navicularis 14 32.6 Posterior fourchette 5 50 
Labia minora 12 27.8 Fossa navicularis 3 30 
Posterior fourchette 5 11.6 Perineum 1 10 
Periurethral area 5 11.6 Periurethral area 1 10 
Vaginal wall 3 7    
Hymen 2 4.7    
Inner labia majora 2 4.7    
Total 43 100 Total 10 100 

 
4.7.3 Consent and injury size 
 

Data Analysis Table 5ii (Appendix D) shows comparison of injury size variables in 

consent groups. Because lacerations which are one dimensional by nature and thus have no 

measurable surface area, were the only injury type seen in the consensual group, injuries 

measurable in two dimensions [χ² 23.097, OR 70.61, CI (4.05,1231.62), p<0.005] and 

injuries with a greater surface area than 0.6cm² [χ² 16.118, OR 48.56, CI (2.74, 859.42), 

p=0.01] were statistically more likely to be seen in the non-consensual group. In other 

words, only women in the non-consensual group sustained injuries with any measurable 

surface area (SA). 

Though not statistically significant, more injuries in the non-consensual group than 

the consensual group had at least one dimension measuring >1cm in length; 4/41 or 10% vs 

1/81 or 1% respectively. 

One dimensional injuries 

Sixty six of 84 injuries detected were measurable in only one dimension; 43 

lacerations, 11 linear abrasions and 2 linear bruises. Table 4.7e summarises data in relation 

to all one dimensional injuries seen. 
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The longest one dimensional injury seen overall was a linear abrasion measuring 

between 2.5 and 3 cm in length. The two longest one dimensional injuries seen in this study 

were both the result of non-consensual penetration; a laceration and a linear abrasion. The 

two women with these injuries were both examined within 12 hours of penetration, and 

both injuries were seen on the inner labia majora; the linear abrasion was the result of 

penetration with finger/s only and the laceration resulted from penetration with an unknown 

penetrating article. 

Because lacerations were the only type of injury common to both groups, the only 

injury size variable capable of comparison between consent groups is length. Lacerations in 

the non-consensual group were longer than those in the consensual group; no laceration 

seen in the consensual group was greater than 1.5cm in length while lacerations in the non-

consensual group were up to 2.5cm in length.  

Other one dimensional injuries such as linear abrasions and linear bruises were only 

seen in non-consensual cases. The longest linear bruise seen was 1.5cm in length.  

Two dimensional injuries 

Injuries measurable in two dimensions were only found in the non-consensual 

group. There were eighteen such injuries; 7 abrasions (non-linear) and 11 bruises (non-

linear). Surface area of all two dimensional injuries is summarised in Table 4.7f  below. 

 The largest two dimensional injury seen was an abrasion to the cervix with a surface 

area of 2.1-2.5cm²; it was seen in the non-consensual group. The woman with this injury 

was penetrated with finger/s only and examined within 12 hours of penetration. The most 

common genital site for a two dimensional injury was the labia minora (6/18), followed by 

the fossa navicularis (3/18), and the cervix (2/18). 
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Table 4.7e  Length of all one-dimensional injuries seen in each consent group 

 

Total number of injuries measurable in one dimension (n=66) 
Non-consensual injuries  

(n=56) 
Consensual injuries 

(n=10) 
 

Total 
Laceration 

 
Linear 

abrasion  
Linear bruise Laceration 

Length 
 (cm) 

n n % n % n % n % 
<0.6 43 31 72 6 55 0 0 6 60 
0.6-1 18 10 23 4 36 1 50 3 30 
1.1-1.5 3 1 2.5 0 0 1 50 1 10 
1.6-2 0 0 0 0 0 0 0 0 0 
2.1-2.5 1 1 2.5 0 0 0 0 0 0 
2.6-3 1 0 0 1 9 0 0 0 0 
Total 66 43 100 11 100 2 100 10 100 

 
Table 4.7f Surface area of all injuries measurable in two dimensions  

 
Total number of injuries measurable in two dimension (n=18) 

All nonconsensual injuries 
Abrasions (n=7) Bruises (n=11) Surface area 

(cm²) n % n % 
<0.6 4  57 7 64 
0.6-1 2 29 4 36 
1.1-1.5 0 0 0 0 
1.6-2 0 0 0 0 
2.1-2.5 1 14 0 0 

Total 7 100 11 100 

 

 

 

 

 
Total surface area of injury in an individual 
 

As discussed earlier, all injuries sustained by women in the consensual group were 

measurable in only one dimension since all were lacerations. Estimation of total injury 

surface area was therefore not relevant for this group.  

In the non-consensual group, although 10 of the 22 women with genital injury were 

found to have injuries measurable in only one dimension; that is, lacerations, linear 

abrasions and linear bruises, 12 were found to have injuries measurable in two dimensions, 

allowing estimation of the total injury surface area (SA) for each individual. The largest 

total surface area of injury noted was between 3.1cm² and 3.5 cm². The woman with an 

injury of this size was penetrated with finger/s only without use of lubricant and was 

examined within 12 hours of penetration. She had a total of three genital injuries, one of 
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each type;- a bruise on the posterior fourchette, an abrasion on the cervix and a laceration 

on one labium minor.  

Table 4.7g Total surface area of injury in cases with injury measurable in two 
dimensions  

 

 

 

 

 

 

NONCONSENSUAL CASES WITH INJURY (n = 22) 
Total surface area of all genital injury 

sustained (cm²) 
No of cases 

with injuries 
of this size 

% of all  
non-consensual cases  

with injury 
One dimensional: SA not measurable 10 45.5 
<0.6  3 13.6 
0.6-1 5 22.7 
1.1-1.5 1 4.5 
1.6-2 1 4.5 
2.1-2.5 1 4.5 
2.6-3 0 0 
3.1-3.5 1 4.5 
Total 22 100 

 

4.7.4 Consent and injury shape 

Laceration shape 

Laceration shapes were recorded as either ‘straight’ or ‘irregular’, none being 

described as ‘V’ or ‘Y’ shaped. Of all 53 lacerations identified, 51 (96%) were described as 

‘straight’ and 2 (4%) as ‘irregular’. Since both lacerations described as ‘irregular’ in shape 

were seen in the non-consensual group, all lacerations in women in the consensual group 

and most in the non-consensual group were described as ‘straight’ as shown in Table 4.7h. 

Table 4.7h Shape of lacerations seen in consent groups 

 

ALL LACERATIONS (n=53) 
Lacerations in non-consensual cases 

(n = 43) 
Lacerations in consensual cases 

(n = 10) 
 
 
Shape  n % of non-consensual 

lacerations 
n % of consensual lacerations 

Straight 41 95 10 100 
Irregular 2 5 0 0 
Total 43 100 10 100 
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4.7.5 Consent and pattern of genital injury 

Data Analysis Table 5ii (Appendix D) summarises the consent group comparison of  

injury type and pattern. 

i. Total number of genital injuries in an individual 

The nonconsensual group was statistically more likely than the consensual group to 

sustain more than one genital injury; 36.6% of nonconsensual cases (or 15/41) vs 2.5% of 

consensual cases (or 2/81) had more than one injury [χ² 23.651, OR 22.79, CI (4.88, 

106.36), p<0.005]. The greatest total number of injuries for a woman in the consensual 

group was two, compared to the greatest total number of injuries in the non-consensual 

group which was ten. Only two women in the consensual group had more than one injury; 

each had only two injuries. These findings are summarised in Table 4.7i. 

Table 4.7i Total number of genital injuries in individual cases in consent groups 
 Non-consensual  

(n = 41) 
Consensual  
(n = 81) 

 
No of injuries 

n % n % 
None 19 46.3 73 90.1 
1 injury 7 17.1 6 7.4 
2 injuries 2 4.9 2 2.5 
3-6 injuries 11 26.8 0 0 
7-10 injuries 2 4.9 0 0 
Total 41 100 81 100 

 

 

 

 

ii. Total number of lacerations 
 

As noted earlier, non-consensual penetration was statistically more likely to result in 

a laceration than consensual vaginal penetration. Non-consensual cases were also 

statistically more likely to sustain more than one laceration than consensual cases              

[χ² 10.332, OR 11.11, CI (2.27, 54.28), p<0.005] as detailed in Data Analysis Table 5ii 

(Appendix D).  

Table 4.7j shows total number of lacerations seen in consent group cases. 
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Table 4.7j Total number of lacerations in an individual woman in each consent 
group  

 
All cases (n = 122) 

Non-consensual cases 
(n = 41) 

Consensual cases 
(n = 81) 

 
No of lacerations seen in an 

individual No of cases 
with this 
many lacs. 

% of all 
cases in 
group 

No of cases 
with this 
many lacs. 

%of all 
cases in 
group 

None 28 68.3 73 90.1 
1 4 9.8 6 7.4 
2 1 2.4 2 2.5 
3 3 7.3 0 0 
4 1 2.4 0 0 
5 2 4.9 0 0 
6 1 2.4 0 0 
7 0 0 0 0 
8 1 2.4 0 0 

Total 41 100 81 100 

 

 

 

 
 
 
 
 
 
 

 
iii. Total number of sites injured 

 
Non-consensual cases were statistically more likely than consensual cases to sustain 

injury at more than one genital site [χ² 16.118, OR 48.56, CI (2.74, 859.42), p=0.01]. No 

women in the consensual group sustained injuries at more than one genital site whereas 9 in 

the nonconsensual group did as shown in Data Analysis Table 5ii (Appendix D).  

The two women from the consensual group with more than one injury were each 

found to have two lacerations at the posterior fourchette; that is, these two women had two 

of the same type of injuries at the same site. Thus, the only site where more than one injury 

was found in a consensual case was the posterior fourchette. In contrast, of women in the 

non-consensual group, 22% (9/41) were injured at more than one site. Three of these 

women were injured at two sites (7%), four at three sites (10%) and two at four sites (5%).  

No woman in the consensual group was injured at more than one site whereas 22% 

of women in the non-consensual group were injured at more than one site. Forty one per 

cent of injured non-consensual cases (9/22), were injured at more than one genital site. 

Table 4.7k summarises the number of genital sites injured for consent group cases with 

injury. 
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Table 4.7k Number of genital sites injured in non-consensual and consensual cases 
with injury 

 
All cases with any injury (n=30) 

Non-consensual cases with 
any genital injury 
(n = 22) 

Consensual cases with any 
genital injury 
(n = 8) 

 
 
Number of genital sites injured 

n % n % 
1 site 13 59 8 100 
2 sites 3 14 0 0 
3 sites 4 18 0 0 
4 sites 2 9 0 0 
Total 22 100 8 100 

 
 
 
 
 
 
 
 
 

 
iv. Total number of sites with lacerations 

 
Most injured consensual cases sustained a single laceration (6/8 or 75%). Two 

women penetrated consensually sustained two lacerations and in both these women, the 

lacerations occurred at the same genital site, the posterior fourchette. In contrast, 69% of 

non-consensual cases (9/13) sustained more than one laceration, and when multiple 

lacerations occurred, it was more common to find lacerations at more than one site than at a 

single site. In the nine nonconsensual cases with multiple lacerations, lacerations were 

located at up to three different genital sites in any individual woman.  

In summary, no consensual cases sustained lacerations at more than one site while 

most non-consensual cases with more than one laceration (7/9 or 78%) had lacerations 

located at more than one site.  

Sites of single lacerations 

Three of the six consensual cases with single lacerations sustained lacerations in the 

fossa navicularis. The other sites where single lacerations were seen in consensual cases 

were the posterior fourchette, peri-urethral area and perineum. 

Four non-consensual cases sustained single lacerations and in two cases these were 

seen in fossa navicularis. The other sites that single lacerations were seen in non-consensual 

 340



cases were labia minora and posterior fourchette. Thus, it appears that overall, the fossa 

navicularis was the most common site for a single laceration to be located. 

Table 4.7l below summarises the pattern of injury for all cases with lacerations; that 

is, the number of lacerations at each site in individual cases. 

 
Table 4.7l Total number of lacerations and sites they were located in individual 

cases 
 

 

ALL NON-CONSENSUAL CASES WITH LACERATIONS (n = 13) 
Total no of 
lacerations 
seen in an 
individual 

No of sites at 
which these 
lacerations 
were seen 

No of 
individuals 

with this 
pattern of 

injury 

 
Details of genital sites with lacerations 

2 Single laceration in fossa navicularis 
1 Single laceration on labia minora  

 
1 laceration 

 
1 site 

 
4 cases 

 1 Single laceration at posterior fourchette 
2  lacerations 2 sites 1 case 1 1 laceration at posterior fourchette  

1 laceration in fossa navicularis 
1 3 lacerations on labia minora 1 site 2 cases 
1 3 lacerations in fossa navicularis 

 
3  lacerations 

3 sites  
    1 case 
 

1 laceration at posterior fourchette 
1  laceration on hymen  
1  laceration on vaginal wall 

4  lacerations 2 sites     1 case 2 lacerations at posterior fourchette 
2 lacerations in fossa navicularis 

1 2 lacerations on labia minora 
2 lacerations in peri-urethral area 
1 laceration on hymen 

5  lacerations 3 sites 2 cases 

1 3 lacerations in peri-urethral area 
1 lacerations on labia minora 
1 laceration in fossa navicularis 

6  lacerations 3 sites      
    1 case 

 

3 lacerations in fossa navicularis 
2 lacerations on inner labia majora 
1 laceration at posterior fourchette 

8  lacerations 3 sites  
1  case 

 

4 lacerations on labia minora 
2 lacerations on vaginal wall 
1 laceration in fossa navicularis 

Consensual cases with lacerations (n = 8) 
3 1 laceration in fossa navicularis 
1 1 laceration at posterior fourchette 
1 1 laceration on perineum 

 
1  laceration 

 
1 site 

 
 

 
6 cases 

1 1 laceration in peri-urethral area  
2  lacerations 1 site 2 cases 2 lacerations at posterior fourchette 
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v. Sites with more than one injury  
 

Women from the non-consensual group were statistically more likely than those 

from the consensual group to sustain more than one injury at a single genital site; 29.3% of 

nonconsensual cases (12/41) vs 2.5% of consensual cases (2/81) were found to have this 

pattern of injury [χ² 16.697, OR 16.34, CI (3.45, 77.49), p<0.005] as shown in Data 

Analysis Table 5ii (Appendix D).  Non-consensual cases also sustained a greater total 

number of injuries at these single sites.  

The most likely genital site for more than one injury to occur in a non-consensual 

case was the labia minora. The only genital site where more than one genital injury 

occurred in a consensual case was the posterior fourchette as seen in Table 4.7m. 

Table 4.7m Genital sites with more than one injury in consensual and non-
consensual cases 

 

Non-consensual cases with injury 
(n = 22) 

Consensual cases with injury 
(n = 8) 

Genital site with >1 injury  No of cases with 
this pattern of 

injury 

Genital site with >1 injury No of cases with 
this pattern of 

injury 
Labia minora 5 Posterior fourchette 2 
Fossa navicularis 4   
Peri-urethral area 3   
Inner labia majora 3   
Posterior fourchette 1   
Vaginal wall 1   
Total no cases with >1 
injury at any one site 

17 Total no cases with >1 
injury at any one site 

2 

Table 4.7n below summarises the total number of injuries seen at each genital site in all 

cases with injury to show sites where more than one injury occurred. The labia minora and 

inner labia majora were the sites where the greatest number of injuries was seen at a single 

site in any woman. One woman had 5 injuries on the inner labia majora and another had 5 

injuries on the labia minora; both were from the non-consensual group. After the labia 

majora and minora, the fossa navicularis and posterior fourchette were the next most likely 
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sites for multiple injuries to occur. One woman had 4 injuries in the fossa navicularis and 

another had 4 injuries at the posterior fourchette; again, both were from the non-consensual 

group.  

Table 4.7n Summary of number of injuries at each genital site in all cases with 
injury 

 

 

ALL CASES WITH INJURY (n = 30) 
Non-consensual cases  

with injury 
(n = 22) 

Consensual cases  
with injury 

(n = 8) 
 

Cases with this many injuries 
at specified site 

Cases 
with this 

many 
injuries 

at 
specified 

site 

 
 

Genital sites 

1 2 3 4 5 

 
No of  cases 

with any 
injury at 
specified 

site 

1 2 

 
No of  cases 

with any 
injury at 
specified 

site 

 
 

Total no 
of 

injuries 
at 

specified 
site 

Mons 0 0 0 0 0 None 0 0 None None 
Outer labia majora 0 0 0 0 0 None 0 0 None None 
Inner labia majora 0 1 1 0 1 3 0 0 None 10  
Clitoral hood 1 0 0 0 0 1 0 0 None 1 
Clitoris 0 0 0 0 0 None 0 0 None None 
Peri-urethral area 0 2 1 0 0 3 1 0 1 8 
Labia minora 4 3 1 0 1 9 0 0 None 18 
Fossa navicularis 5 1 2 1 0 9 3 0 3 20 
Posterior fourchette 5 0 0 1 0 6 1 2 3 14 
Hymen 4 0 0 0 0 4 0 0 None 4 
Vaginal wall 2 1 0 0 0 3 0 0 None 4 
Cervix 2 0 0 0 0 2 0 0 None 2 
Perineum 0 1 0 0 0 1 1 0 1 3 
Total 84 

Three or more injuries at a single genital site 

Only non-consensual cases had three or more injuries at any single site. There were 

nine women from the non-consensual group who sustained three or more injuries to a single 

genital site. All were examined within 12 hours of the index vaginal penetration and four of 

these nine cases involved penetration with a finger or fingers. All except one woman were 

penetrated without the use of a condom or lubricant. Details of these nine cases are given in 

Table 4.7o below. 
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The greatest total number of injuries located at any one site was five, this occurring 

on the inner labia majora and labia minora. There were five genital sites at which three or 

more injuries were seen in any individual woman; the inner labia majora, labia minora, 

fossa navicularis, posterior fourchette and peri-urethral area.  

Table 4.7o  Summary of nine nonconsensual cases with three or more injuries at a 
single genital site 

 

Cases with 3 or more injuries at one genital site: all non-consensual (n = 9) 
 Age 

(yrs) 
PET  
(hrs) 

Type of pen. 
article 

Any 
lubricant 
used? 

Total no 
injuries 

Type of 
injuries 

Sites of injury 

1 21 <12 Finger/s only None 5 Abrasions Inner lab majora 
2 24 <12 Penis only None 5 Lacerations Labia minora 
3 18 <12hrs Penis+finger/s Lubricant 4 Abrasions Posterior fourchette 
4 44 <12hrs Unknown Unknown 4 Abrasions, 

lacerations 
Fossa navicularis 

5 18 <12hrs Penis+finger/s None 3 Lacerations Labia minora 
6 37 <12hrs Penis only None  3 Lacerations Peri-urethral 
7 39 <12hrs Finger/s only None 3 Abrasions Inner labia majora 
8 25 <12hrs Penis only None 3 Lacerations Fossa navicularis 
9 27 <12hrs Penis only None 3 Lacerations Fossa navicularis 

vi. Sites with more than one laceration 

As noted previously, the only site where more than one laceration was seen in the 

consensual group was the posterior fourchette; this was seen in two cases, two lacerations 

were seen at this site in these women. Of the 13 women from the non-consensual group 

who sustained lacerations, 9/13 (or 69%) sustained two or more lacerations, rather than 

single lacerations. Only two of these nine non-consensual cases with two or more 

lacerations sustained them all at a single genital site, in contrast with the consensual group 

cases where more than one laceration was only ever seen at a single genital site.  

There were four cases with two or more lacerations where all lacerations occurred at 

a single site; 2 non-consensual and 2 consensual cases. This injury pattern occurred only at 

the posterior fourchette in consensual cases and on the labia minora and fossa navicularis in 

non-consensual cases. Seven of the 9 non-consensual cases with two or more lacerations 
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sustained them at two or three different sites. In these seven non-consensual cases with two 

or more lacerations occurring at more than one site, the sites where more than one 

laceration was seen, were labia minora, fossa navicularis, peri-urethral area, vaginal wall, 

posterior fourchette and inner labia majora.  

vii. Combination of injury types 
 

 All consensual cases with injuries had single lacerations except for the two women 

mentioned above who each had two lacerations each. In contrast, in the non-consensual 

group, most cases with a single injury (5/7) sustained a single bruise. In non-consensual 

cases with more than one injury, the most frequent finding was multiple lacerations rather 

than lacerations combined with any other type of injury.  Table 4.7p shows the total number 

of injuries in all injured cases and the combinations of different types of injury seen.  

Table 4.7p Total number of genital injuries and injury combinations in all cases 
with injury 

 

INJURY PATTERN IN CASES WITH ANY GENITAL INJURY (n=30) 
Non-consensual cases with genital injury (n = 22) 

 
Total no of 

injuries 

 
n 

% of cases 
with injury 
in consent 

group 

 
Injury combinations 

No of cases 
with this 

injury 
combination 

One bruise  5 
One abrasion 1 

1 injury 7 31.8% 

One laceration 1 
Lacerations only 1 2 injuries 2 9.1 
Laceration, abrasion 1 
Lacerations only 3 
Abrasions only 1 
Bruises only 1 

3 injuries 6 27.3 

Laceration, abrasion, bruise 1 
4 injuries 1 4.5 Abrasion, laceration 1 
5 injuries 2 9.1 Lacerations only 2 

Laceration, abrasion, bruise 1 6 injuries 2 9.1 
Abrasion, bruise 1 

7 injuries 0 0 NA NA 
8 injuries 0 0 NA NA 
9 injuries 1 4.5 Laceration, abrasion 1 
10 injuries 1 4.5 Laceration, bruise 1 
Consensual cases with genital injury (n = 8) 
1 injury 6 75 One laceration 6 
2 injuries 2 25 Lacerations only 2 
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4.7.6 Summary of injury type and pattern in consent groups 

       Data Analysis Table 5ii (Appendix D) gives the results of comparison of the two 

consent groups in relation to injury type and pattern.  

4.7.6.1 Genital injury due to consensual vaginal penetration 

In this study, the typology of genital injury seen in women as a result of consensual 

vaginal penetration in this study can be summarised as follows: 

 Lacerations only were seen. 

 Laceration length of up to 1.5cm and always ‘straight’.  

 Injury seen at one of only four genital sites; posterior fourchette, fossa navicularis, 

perineum or peri-urethral area, but most frequently at posterior fourchette and fossa 

navicularis 

 More than one type of injury was not seen in consensual cases. 

 More than site of injury was not seen in consensual cases. 

4.7.6.2 Genital injury due to non-consensual vaginal penetration 

In contrast, the typology of genital injury seen in women as a result of non-

consensual vaginal penetration in this study can be summarised as follows; 

 Lacerations, abrasions and bruises were seen, with lacerations being the most 

common injury type. 

 One dimensional injuries of up to 3cm in length and two dimensional injuries of up 

to 2.5cm² in surface area.  

 More likely to have multiple injuries; while women with only one or two injuries 

were seen in the non-consensual group (41% or 9/22 with injury), the majority of 

injured non-consensual cases (59% or 13/22) sustained three or more injuries. The 
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 Forty one per cent of nonconsensual cases with injury were injured at more than one 

site; while 59% (13/22) of injured non-consensual cases sustained injury at only one 

genital site, a significant proportion (41% or 9/22 with injury) were injured at two 

or more sites, with the greatest number of sites injured in any individual woman 

being four.  

 Nonconsensual vaginal penetration was statistically more likely than consensual 

vaginal penetration to result in injury to the labia minora [χ² 16.118, OR 48.56, CI 

(2.74, 859.42), p = 0.01] and fossa navicularis [χ² 8.266, OR 7.31, CI (1.86, 28.77), 

p<0.005]. 

 Nonconsensual vaginal penetration was statistically more likely than consensual 

vaginal penetration to result in multiple types of injury [χ² 11.684, OR 36.04, CI 

(2.00, 649.21) p = 0.02). In this study, consensual vaginal penetration only resulted 

in lacerations. 

 Non-consensual cases were statistically more likely than consensual cases to sustain 

injury at multiple sites [χ² 16.118, OR 48.56, CI (2.74, 859.42), p = 0.01] and to be 

injured more than once at a single site [χ² 16.697, OR 16.34, CI (3.45, 77.49), 

p<0.005]. 

4.7.6.3 Consent group comparison of lacerations 

Lacerations were the only type of injury seen in both consent groups and are 

therefore the only type of injury for which comparison is possible. The features of 

lacerations resulting from consensual and non-consensual vaginal penetration are 

summarised in Table 4.7q below. 
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i. Lacerations due to consensual vaginal penetration 

In this study, lacerations sustained as a result of consensual vaginal penetration were: 

 Up to 1.5cm in length 

 Always ‘straight’; that is, never ‘irregular’, V-shaped or Y-shaped in appearance 

 Most often located at the posterior fourchette, but only ever seen at one of four 

genital sites; posterior fourchette, fossa navicularis, perineum or peri-urethral area.  

 A single laceration was the most frequent injury finding detected in consensual 

cases (6/8 cases or 75%); if more than one laceration was seen in this group (as 

occurred in 2 cases), there were no more than two lacerations in any individual 

woman and in both cases, the two lacerations were seen at the same genital site, the 

posterior fourchette.  

ii. Lacerations due to nonconsensual vaginal penetration 

In contrast, in this study, lacerations seen as a result of non-consensual vaginal 

penetration were: 

 Up to 2.5cm in length 

 Usually described as ‘straight’; but ‘irregular’ lacerations were also seen. 

 Most often located at the fossa navicularis, but also seen at any of seven genital 

sites. Only lacerations in non-consensual cases were seen on the labia minora, 

vaginal wall, inner labia majora and hymen.  

 While single lacerations were seen in non-consensual cases (4/13 cases with 

lacerations or 30%), it was more common to find two or more lacerations (9/13 

cases with lacerations or 70%) than a single laceration in women penetrated non-

consensually. When more than one laceration was seen, they were more likely to be 

located at more than one genital site, than at a single site. The greatest number of 
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Table 4.7q  Summary of features of lacerations seen in each consent group 

 

ALL LACERATIONS (53 lacerations seen in 21 cases) 
Feature NON-CONSENSUAL GROUP 

 (43 lacerations seen in 13 cases) 
CONSENSUAL GROUP 

(10 lacerations seen in 8 cases) 
Length Up to 2.5cm in length Up to 1.5cm in length 
Shape Usually ‘straight’ but could be ‘irregular’ Always ‘straight’ 

Occurred at seven different genital sites Occurred at four different genital sites Sites 
Most common fossa navicularis Most common posterior fourchette 
Seen in combination with bruises and/or 
abrasions 

Never seen in combination with bruises 
and/or abrasions 

Up to 8 lacerations seen in an individual Up to 2 lacerations seen in an individual 
When >1 laceration, more likely to occur 
at  >1 site than at a single site.  

When >1 laceration, only occurred at a 
single site.  

Pattern 

Sites where >1 laceration occurred:  
Labia minora 
Fossa navicularis 
Peri-urethral area 
Posterior fourchette 
Vaginal wall. 

Site where >1 laceration occurred: 
Posterior fourchette 

4.7.7 Sub-sample analysis of injury type and pattern in consent groups 

 Because of the importance of penetration scenario and penetration to examination 

time (PET) in relation to injury prevalence, and the significant associations of these 

variables with injury type and pattern as shown in Data Analysis Tables 8i-iii, 9i-iii and 

10i-xi (Appendix D), discussed in more detail in Section 4.4, it is worthwhile considering 

injury type and pattern in relation to these two key variables in more depth.   

4.7.7.1 Injury type sub-sample consent group comparison 

i. Penetration scenario 

Although the sample numbers are small, it can be seen from Table 4.7r below that: 

 Lacerations were the most frequent type of injury seen in women penetrated with 

penis only, and penis with finger or fingers irrespective of consent group.  
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 Abrasions were the most frequent type of injury seen in women penetrated with 

finger or fingers only, although this penetration scenario only occurred non-

consensually. 

 Bruises were the only type of injury to be seen in women whose index penetrative 

episode involved an object.  

Table 4.7r  Comparison of consent group injury types in different penetration 
scenarios  

* most frequent type of injury in penetration scenario 

ALL INJURIES (n=84) 
 

Bruises  
(n=13) 

 
Abrasions 

(n=18) 

 
Laceration 

(n=53) 

 
Penetration scenario 

n % n % n % 

Total no of 
injuries due to 

this penetration 
scenario 

Injuries in NON-CONSENSUAL cases (n=74) 
Penis only 4 14.3 2 7.1 22 78.6* 28 
Finger/s only 4 26.7 9 60* 2 13.3 15 
Penis and fingers 2 11.1 4 22.2 12 66.7* 18 
Penis, finger/s and object 3* 100 0 0 0 0 3 
Unknown 0 0 3 30 7 70* 10 
Injuries in CONSENSUAL cases (n=10) 
Penis only 0 0 0 0 6 100* 6 
Penis and finger/s 0 0 0 0 4 100* 4 
Total 13 18 53 84 

Finger or fingers only penetration 

No women in the consensual group were penetrated with a finger or fingers only, 

therefore consent group comparison of injuries from this penetration scenario is not 

possible. Six of the 8 women penetrated with finger or fingers only were found to have at 

least one injury (75%), and although  all types of injury were seen as a result of this 

penetration scenario, abrasions were more common than other types of injury.  

Penetration involving an object 

As discussed in Section 4.4.2.3, only five women in this study were penetrated with 

an object, all of them either in combination with a penis, or with penis and finger/s; four of 

these women were penetrated consensually and one non-consensually. The non-consensual 

case was the only case involving penetration with an object to sustain any injury; none of 
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those penetrated consensually with an object were injured. The only type of injury to be 

seen as a result of an index penetration episode involving an object was a bruise.  

The woman penetrated with an object non-consensually was penetrated with a 

‘toilet roll holder’. She was examined within 12 hours of penetration, and sustained three 

bruises; two on the labia minora and one on the hymen. The four consensual cases whose 

index penetration involved an object were examined later within the 72 hour post-

penetration period; two were seen 12-23 hrs later, one 24-47 hours later and one 48-72 

hours later. Unfortunately, details of the nature of the penetrating object were not sought 

from consensual cases, limiting comment upon the possible reasons for an absence of injury 

in these women.  

ii. Penetration to examination time (PET) 

Table 4.7s below shows details of injury types seen in different PET categories for  

each consent group.. 

Table 4.7s Comparison of consent group injury types with different penetration to 
examination times (PET) 

* most frequent type of injury in PET category 

ALL INJURIES (n=84) 
 

Bruises 
(n=13)  

 
Abrasions 

(n=18) 

 
Lacerations 

(n=53) 

 
Penetration to  

examination time (PET)  
category n % n % n % 

Total no of 
injuries 
detected  

in this PET 
category 

Injuries in NON-CONSENSUAL cases (n=74) 
<12 hrs 10 15.4 17 26.2 38 58.5* 65 
12-23 hrs 2 25 1 12.5 5 62.5* 8 
24-47 hrs 1 100* 0 0 0 0 1 
48-72hrs 0 0 0 0 0 0 0 
Injuries in CONSENSUAL cases (n=10) 
<12 hrs 0 0 0 0 2 100* 2 
12-23 hrs 0 0 0 0 0 0 0 
24-47 hrs 0 0 0 0 5 100* 5 
48-72hrs 0 0 0 0 3 100* 3 
Total 13 18 53 84 
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Again, sample numbers in each of the four PET categories are small, but it can be seen 

from Table 4.7s that; 

 All three types of injuries were seen when examined within 24 hours of the index  

penetrative episode. 

 Lacerations were detected in any of the four PET categories up to 72 hours after the 

index penetrative episode. 

 Although bruises were only seen in nonconsensual cases, they were seen in three of 

the four PET categories; that is, bruises were detectable when women were 

examined within 12 hours, between 12 and 23 hours after and between 24 and 47 

hours after index penetrative episode. 

4.7.7.2 Injury pattern sub-sample consent group comparison 
 

Because the two most common penetration scenarios in either consent group were 

penetration with penis only and penis with finger/s as shown in Data Analysis Table 3ii 

(Appendix D), a sub-sample of cases penetrated in these ways was chosen for further 

consideration.  

The only other macroscopic comparative study of consensual and nonconsensual 

genital injury to be done, used a penetration to examination time (PET) of 48 hours [113]. 

Therefore, it is also appropriate to consider this PET category separately as a sub-sample.    

Therefore, sub-sample analysis of injury typology for women examined within 48 

hours of penetration with penis only, and penis with finger/s was performed. The additional 

exclusion of the following 11 cases was an attempt to minimise any possible effect on 

genital injury rate that they may have contributed: 

 Tampon insertion in 72 hrs prior to examination (5 nonconsensual cases and 1 

consensual case) 
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 Speculum examination in 72 hrs prior to examination (1 nonconsensual case) 

 No previous vaginal penetration ever (1 nonconsensual and 1 consensual case) 

 Peri-menopausal symptoms (1 consensual case) 

 Genital dermatitis (1 consensual case) 

A revised total sample size of 75 cases controlling for penetration scenario and PET, and 

comprising 22 non-consensual and 53 consensual cases was therefore considered for in 

relation to injury typology and pattern. Results are summarised in Table 4.7t below, which 

is equivalent to Data Analysis Table 11 (Appendix D) and reproduced here for convenient 

reference. 

 It can be seen that in this sub-sample, nonconsensual cases were statistically more 

likely to have the following injury patterns than consensual cases:- 

 More than one injury [χ² 14.387, OR 29.71, CI (3.42,257.42), p<0.005] 

 Any bruise  [χ² 6.897, OR 26.03, CI (1.34, 506.93), p = 0.03] 

 At least one laceration  [χ² 4.878, OR 4.48, CI (1.33, 15.09), p = 0.02] 

 More than one laceration  [χ² 9.030, OR 19.50, CI (2.18, 174.23), p = 0.01] 

 More than one site of injury [χ² 6.897, OR 26.03 (1.34, 506.93, p = 0.03] 

 Any injury at the fossa navicularis  [χ² 3.130, OR 4.90, CI (1.06, 22.72), p = 0.04] 

 More than one injury at a single site [χ² 9.030, OR 19.50, CI (2.18, 174.23),             

p = 0.01] 

 An injury measurable in two dimensions [χ² 6.897, OR 26.03, CI (1.34, 506.93),       

p = 0.03] 

Analysis of this sub-sample shows that although consent group differences in injury type 

and pattern remained, when confounding variables of penetration scenario and PET were 
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removed, the previously identified statistically significant consent group differences were 

‘lost’ in relation to the presence of:- 

 More than one type of injury, though ‘approaches’ significance [χ² 4.396, OR 19.21, 

CI (0.95, 388.94), p = 0.05] 

 Any abrasion 

 Any injury to the labia minora  

  Any injury to the posterior fourchette 

 Any injury with at least one dimension of >1cm in length 

 A total injury surface area of >0.6 cm². 

 
Table 4.7t  Comparison of consent group genital injury type and pattern in sub-

sample controlling for potential confounding variables  
  (Data Analysis Table 11 in Appendix D) 
 

 * statistical significance p<0.05 

SUB-SAMPLE ANALYSIS FOR INJURY TYPE AND PATTERN 
Revised sample to exclude all non-sexual penetration<72hrs, first episode SI, peri-menopausal 
symptoms and history of genital dermatitis 

n=111 

All cases examined within 48 hours of penis only, or penis and finger/s penetration  n=75 
Non-

consensual 
cases 

 
Consensual 

cases 
 

 
Non-consensual cases vs  

consensual cases 
 

 
Injury type or pattern 

n=22 n=53 χ² OR (CI 95%) p-value 
More than one injury 8/22=36.4% 1/53=1.9% 14.387 29.71(3.42-257.92) <0.005* 
At least one bruise 4/22=18.2% 0/53=0% 6.897 26.03(1.34-506.93) 0.03* 
At least one abrasion 2/22=9.1% 0/53=0% 2.067 13.05(0.60-283.58) 0.10 
At least one laceration 8/22=36.4% 6/53=11.3% 4.878 4.48(1.33-15.09) 0.02* 
More than one laceration 6/22=27.3% 1/53=1.9% 9.030 19.50(2.18-174.23) 0.01* 
More than one type of injury 3/22=13.6% 0/53=0% 4.396 19.21(0.95-388.94) 0.05 
More than one site of injury 4/22=18.2% 0/53=0% 6.897 26.03(1.34-506.93) 0.03* 
Injury to labia minora 3/22=13.6% 0/53=0% 4.396 19.21(0.95-388.94) 0.05 
Injury to fossa navicularis 5/22=22.7% 3/53=5.7% 3.130 4.90(1.06-22.72) 0.04* 
Injury to posterior fourchette 3/22=13.6% 2/53=3.8% 1.104 4.03(0.62-26.00) 0.14 
More than one injury at single site 6/22=27.3% 1/53=1.9% 9.030 19.50(2.18-174.23) 0.01* 
One dimension more than 1cm 1/22=4.5% 1/53=1.9% 0.00 2.48 (0.15-41.45) 0.53 
Any two dimensional injury 4/22=18.2% 0/53=0% 6.897 26.03(1.34-506.93) 0.03* 
Total SA injury >0.6 cm² 3/22=13.6% 0/53=0% 4.396 19.21(0.95-388.94) 0.05 
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5. DISCUSSION 

5.1 Addressing the research questions 

 Since the rationale for this research was to assist with the forensic interpretation of 

genital injury in sexual assault victims, the questions addressed by this study necessarily 

related to those sought by the legal system in the investigation and prosecution of sexual 

offences. The use of medical evidence as a means of corroborating an allegation of sexual 

assault encourages the legal system to seek definitive answers from medical witnesses to 

questions that may not be possible to answer in this way. The value of information that is 

perhaps less ‘black and white’ than that sought by the courts, but which allows the jury to 

understand medical findings and utilise them appropriately in their decision making, cannot 

be underestimated.  

 Most medical evidence in both criminal and civil jurisdictions is better expressed in 

terms of ‘likelihood’ or ‘reasonableness’ rather than by using dogmatic assertions; the very 

nature of humankind and the practice of medicine rarely allows otherwise. The research 

questions addressed in this study were designed to provide information which could be 

incorporated into medical evidence in sexual assault trials and help make sense of genital 

examination findings for the courts. However, an equally useful outcome may have been to 

establish that genital examination findings were of little use to the courts in the prosecution 

of sexual offences, removing the necessity for such an examination in certain cases.  

This study has however, succeeded in identifying useful information in relation to 

genital injury, vaginal penetration and consent, and has also revealed the potential for 

genital injury typology and pattern to contribute additional interpretive value in the 

prosecution of sexual offences. As is often the case, the results of this study have generated 

further questions that require investigation.  
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5.1.1 Is genital injury more likely to occur as a result of non-consensual vaginal 
penetration than consensual vaginal penetration? 

 
The results of this study demonstrated that macroscopically detected genital injury  

is significantly more likely to be seen as a result of non-consensual than consensual vaginal 

penetration [OR 10.57, CI (4.07,27.42), p<0.005], and that the difference in genital injury 

prevalence between consensual and non-consensual groups is in fact greater than 

previously identified. When examined within 72 hours of vaginal penetration, 54% of those 

penetrated without consent were found to have at least one genital injury compared to 10% 

of those penetrated consensually.  

Because detection of genital injury was found to be less likely with longer  

penetration to examination time (PET) and because nonconsensual cases in this study were 

examined earlier within the 72 hours post-penetration time period, analysis of a revised 

sample of 90 women examined within 48 hrs of penetration was performed. The difference 

in genital injury prevalence remained statistically significant [OR 10.56, CI (3.57, 31.21), 

p<0.005] with 56% of nonconsensual cases compared to 12% of consensual cases found to 

have injury (Table 4.6u). 

Certain aspects of penetration scenario identified as affecting the likelihood of  

injury occurring or not, such as type of penetrating article and use of condom or lubricant 

were found to differ significantly between consent groups and therefore a number of 

penetration scenario sub-samples were considered. Similar statistically significant 

differences in injury prevalence between nonconsensual and consensual groups [OR 7.83, 

CI (2.38, 25.80), p<0.005] were identified when women penetrated with penis only or with 

penis and finger/s who were examined within 48 hours were considered; 50% of non-

consensual cases were found to have injury compared to 11% of consensual cases in this 

sample of 75 cases. When use of a condom or lubricant was excluded to create a sub-
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sample of 59 cases, genital injury was found in 50% of nonconsensual cases and 13% of 

consensual cases [OR 6.80, CI (1.88, 24.56), p<0.005]. These figures are summarised in 

Table 4.6u. 

Although sample sizes were smaller, women examined within 48 hours of  

penis only vaginal penetration were still significantly more likely to have any genital injury 

if penetrated non-consensually (40%) than consensually (10%) [OR 6.22, CI (1.29, 30.10), 

p=0.02] with similar findings without use of a condom or lubricant; 43% of nonconsensual 

group and 12% consensual group found to have injury [OR 5.75, CI (1.16, 28.55), p=0.03].  

Genital injury was also significantly more likely to be seen in nonconsensual than  

consensual cases when examined within 48 hours of penetration by penis with finger/s with 

71% nonconsensual group and 14% consensual group with injury, but small sample sizes 

render these results of less interpretive value (Table 4.6u). 

5.1.2 Are there any characteristics that affect the likelihood that a woman will 
sustain genital injury as a result of vaginal penetration? 

 
A range of characteristics that might influence the likelihood of genital injury  

resulting from vaginal penetration, whether consensual or not, were considered in this study 

(Data Analysis Table 6i in Appendix D). While the significance of whether penetration was 

consensual or not cannot be disregarded, it was of value to consider whether other factors 

played any role in predisposing to genital injury, irrespective of consent.  

Results revealed that a history of previous genital, vaginal or cervical surgery or 

procedure was significantly associated with the presence of any genital injury as was the 

presence of genital symptoms, and clinical or laboratory evidence of infection at the time of 

examination. The latter will be discussed later in this section as the complexity of 

interpreting these findings warrants special consideration. 
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The 10 women with genital injury who reported previous genital, vaginal or cervical 

surgical procedures had undergone either previous D&C, cervical diathermy or cervical 

cone biopsy, all of which require instruments to be passed per vagina. Of note is that none 

of those women who reported a history of surgical procedures involving the hymen or 

external genitalia sustained any injury. No previous studies appear to have identified such a 

relationship and its relevance, if any, remains unclear. 

 The mean age of women with any injury was found to be 28.37 years, 

approximately two years younger than women without any injury. Only women of 

reproductive age were recruited to this study to exclude the previously identified 

predisposition of pubertal [300] and postmenopausal [26, 290, 292, 293, 376] hormonal 

states to genital injury. One woman did however report peri-menopausal symptoms and she 

was found to have genital injury. The use of any type of hormonal contraception was not 

found to influence whether injury was sustained or not. The numbers of pregnant, 

postpartum or lactating women were too low to make useful comment in relation to injury; 

there were only four women who were pregnant or breastfeeding included in the study, two 

in each consent group, and none of these sustained any injury.  

 Similarly, there were insufficient numbers of women without previous sexual 

experience to draw any conclusions about their likelihood of injury. Two women reported 

that the index penetrative episode was their first episode of sexual intercourse, one in each 

consent group; only the woman penetrated non-consensually sustained any injury. 

 While women with heavily pigmented skin were excluded from this study, 16% of  

all cases had some degree of skin pigmentation. Although not statistically significant, more 

women without injury than with injury were identified as having pigmented skin, a finding 

supported by other research indicating injury is less often detected in dark-skinned subjects 

[295, 307-310, 398].  

 358



Although such conditions were not actively excluded, no women in this study had a 

coagulation or connective tissue disorder, or were prescribed anticoagulants or systemic 

corticosteroids precluding comment on any potential effect on genital injury. 

 Only one woman had a pre-existing inflammatory genital condition (‘dermatitis’) 

and she was found to have genital injury. The possibility of pre-existing genital infection at 

the time of penetration was considered in four women who at the time of examination, 

reported genital symptoms of onset prior to penetration, and who also had laboratory 

evidence of genital infection detected at examination; two of these women had genital 

injury.  

 Genital injury was not found to be significantly associated with any particular 

aspect of obstetric history. Results did however demonstrate lower injury rates in women 

with a history than without a history of previous vaginal birth (20% vs 28%), any birth-

related vaginal tear (14% vs 25%), episiotomy (20% vs 25%) or suturing after a vaginal 

delivery (19% vs 26%).   

5.1.3 Are there any vaginal penetration scenarios which are more or less likely to 
result in genital injury? 

 
The consideration of penetration scenario and its effect on the likelihood of injury  

or not, regardless of consent, yielded a number of noteworthy findings. A penetration 

scenario that included any penis penetration was statistically less likely to result in genital 

injury, than one that did not. This finding cannot however be interpreted in complete 

isolation from consent, because of the difference in case numbers with this penetration 

scenario in nonconsensual (71%) and consensual (100%) groups which was found to be 

significant.  

The involvement of a finger or fingers in the penetration scenario on the other hand, 

did not differ significantly between consent groups. This penetration scenario appeared to 
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increase the likelihood of injury with 34% of cases involving penetration with a finger or 

fingers found to have injury, compared to 18% of those that did not (Table 4.2a).  

 Whilst the numbers of cases where penetration involved an object were small and 

over-represented in the consensual group, penetration involving an object resulted in injury 

in only one of five cases. The only woman to sustain genital injury when penetration 

involved an object was penetrated non-consensually.  

Penetration with a finger or fingers only was limited to the non-consensual group, 

and again involved only a small number of cases (n = 8). However, it is worthy of special 

consideration and is discussed later in this section because of its significant association with 

the presence of injury.  

Condom or lubricant use during penetration was hypothesised as acting as a 

facilitator of penetration and thus, having the potential to reduce the likelihood of injury.  

This was not however, found to be the case for the whole study group and was difficult to 

interpret in light of significantly lower numbers of non-consensual than consensual cases 

involving penetration using a condom and/or lubricant (7% and 28% respectively). In spite 

of consent group differences, the original hypothesis may not have been unreasonable. Of 

all women penetrated with a penis only who could recall whether or not a condom was used 

(n = 65), only those where a condom was not used were found to have any injury. 

Similarly, of all women penetrated with a penis only who could recall whether lubricant 

was used or not (n = 65), only those where lubricant was not used were found to have 

injury. Of the eight women penetrated with a finger or fingers only, six of whom were 

injured, none used any lubricant. (Tables 4.2e and 4.2f). 

The numbers of women who had experienced any non-sexual vaginal penetration 

such as tampon or vaginal speculum insertion in the 72 hours prior to the examination were 

too small (n = 7) to allow comment on any possible effect on the likelihood or not of injury 
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occurring. This was also the case for those women without a prior history of vaginal 

penetration (n = 2). 

5.1.4 How does the presence or absence of consent to vaginal penetration affect the 
typology and pattern of genital injury?   

 
The results of this study indicate that the presence or absence of consent could play  

a role in determining the type of genital injury sustained as a result of vaginal penetration. 

In this study, the only type of genital injury to occur as a result of consensual penetration 

was a laceration. In contrast all three types of injuries identified in this study, that is, 

lacerations, abrasions and bruises, occurred as a result of non-consensual vaginal 

penetration.  

This was an unexpected finding which may well be an artefact of the relatively 

small sample size investigated. However, it is also possible that it relates in some way to 

key aspects of the study design and methodology used. The significant forensic expertise 

and gynaecological examination experience of each examining doctor and the 

comprehensive preparation for participation in the research undertaken with them by the 

author prior to recruitment and data collection, is likely to have contributed to a higher  

degree of accuracy and consistency in injury identification than in other genital injury 

research to date. 

A total of 84 injuries were seen in this study overall; 74 in the nonconsensual group 

and 10 in the consensual group. Lacerations were the most common injury seen overall and 

the only type of injury to be seen in both consent groups, accounting for all injuries seen in 

the consensual group and 58% (or 43/74) of those seen in the nonconsensual group. 

Abrasions and bruises were seen only as a result of non-consensual vaginal penetration and 

comprised 24% (18/74) and 18% (13/74) respectively of all non-consensual group injuries. 
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The fossa navicularis was the most frequent site for an injury to occur overall, 

followed by the labia minora and posterior fourchette. However, the most frequently 

injured sites in the non-consensual group were the labia minora followed by fossa 

navicularis and in the consensual group, the posterior fourchette followed by fossa 

navicularis. No injuries arising from consensual penetration were seen on the labia minora 

despite this being the most frequent site of injury in the non-consensual group. Of note is 

that when all injuries caused by penetration which involved a finger or fingers were 

excluded, the fossa navicularis became the most common site for an injury to occur in each 

consent group, highlighting the importance of the penetrating scenario, if interpretation of 

injury typology is to be considered of potential value. 

More injuries arising from nonconsensual penetration had at least one dimension 

measuring >1cm in length, although this difference was not statistically significant. No 

injuries arising from consensual penetration had any measurable surface area since only 

lacerations, which are one dimensional in nature, were seen in this group. Injuries seen as a 

result of consensual vaginal penetration, which were all lacerations, were up to 1.5cm in 

length and non-consensual injuries up to 3cm in length and 2.5cm² in surface area. In this 

study, women injured as a result of nonconsensual vaginal penetration therefore had a 

greater total surface area of injury than those injured consensually. 

Women penetrated non-consensually were statistically more likely than those 

penetrated consensually to sustain more than one injury [OR 22.79, CI (4.88, 106.36), 

p<0.005]. Furthermore, no woman who was penetrated consensually sustained more than 

one type of injury or was injured at more than one genital site.  

Non-consensually penetrated women were statistically more likely to sustain 

multiple injuries at a single genital site than those penetrated consensually [OR 16.34, CI 

(3.45, 77.49), p<0.005], the labia minora being the most likely site for multiple injuries 
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resulting from non-consensual penetration to be seen and the posterior fourchette the only 

site at which more than one injury was seen as a result of consensual penetration.  

 After removing the influence of variable penetration scenarios and penetration to 

examination times (PET) between the consent groups by considering only those cases 

penetrated by penis or penis with finger/s examined within 48 hours of penetration, it was 

found that women penetrated non-consensually remained statistically more likely to sustain 

more than one injury [OR 29.71, CI (3.42,257.92), p<0.005], to be injured at more than one 

site [OR 27.0, CI (1.38, 527.05), p=0.03], and to sustain more than one injury at a single 

genital site [OR 19.5, CI (2.18, 174.23), p=0.01].  

In the same sub-sample, nonconsensual penetration was statistically more likely to 

result in a laceration [OR 4.48, CI (1.33, 15.09), p=0.02] or a bruise [OR 27.0, CI (1.38, 

527.05), p=0.03] than consensual penetration, but not more likely to sustain an abrasion. 

Nonconsensual penetration was also statistically more likely to result in more than one 

laceration [OR 19.50, CI (2.18, 174.23), p=0.01]. Injuries with two dimensions, that is, 

injuries other than lacerations, were statistically more likely to occur as a result of non-

consensual penetration in this sub-sample as were injuries to the fossa navicularis [OR 

4.90, CI (1.06, 22.72), p=0.04]. However, the presence of an abrasion, more than one type 

of injury, larger injuries and injury to the labia minora or posterior fourchette, were not 

found to differ significantly between consent groups in this sub-sample, suggesting that the 

consent group differences identified in this study in these particular aspects of injury 

typology and pattern, may have related to unique characteristics of the non-consensual 

penetration scenario and how soon after penetration a woman was examined. (Data 

Analysis Table 11 in Appendix D). 
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5.1.5 Are there any characteristics that affect the type and pattern of genital injury 
seen, if injury results from vaginal penetration? 

 
Although obstetric history did not significantly influence the prevalence of genital  

injury overall, lacerations were statistically more likely to occur than other injury types in 

those who had never given birth vaginally before than those who had [OR 3.55, CI (1.12, 

11.31), p = 0.03]. Lacerations to the vaginal wall, perineum, hymen and inner labia majora 

were only seen in those without a history of previous vaginal birth whereas lacerations to 

fossa navicularis, posterior fourchette and labia minora were seen with or without this 

history. This may reflect changes to the elastic potential of genital tissue after vaginal birth 

at genital sites more likely to be injured by the stretching of a ‘ring’ or tube’ of tissue 

during the act of penetration such as the hymen and vaginal wall, rather than by direct blunt 

force contact. 

 While the fossa navicularis was the most common site of injury overall, in women 

with a history of previous episiotomy injuries were rarely seen at this site; only one of 10 

injuries seen in women who had had a previous episiotomy occurred here. Scarring related 

to previous episiotomy may make injury less likely or less easily seen in this part of the 

genitalia. 

 All injury types and injury pattern parameters were significantly associated with the 

presence of genital symptoms of onset since penetration. This is a reasonable finding given 

that genital injuries are likely to cause symptoms such as pain or discomfort. Of greater 

interest is that the presence of at least one laceration was statistically more likely if a 

woman had clinical signs of infection or inflammation at examination. Given that all 

women were examined within 72 hours of penetration, and most within 48 hours, this may 

indicate a predisposition of infected or inflamed genital tissue to lacerations. However, a 

propensity for sexually transmitted infection when genital tissue is injured may also explain 
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this finding. Attempts to investigate this further included consideration of whether genital 

symptoms if present, had commenced before the index penetration or had only arisen since 

penetration, in those women with clinical signs at examination or laboratory evidence of 

infection. Unfortunately, the very small numbers precluded further useful interpretation of 

these results. 

 A laceration was statistically more likely if there was laboratory evidence of 

infection at examination. The same interpretive difficulties as explained above exist for this 

finding; a laceration or ‘split’ in the skin or mucosa abrasions may predispose to infection, 

just as inflamed or infected genital tissue may be more susceptible to injury such as 

‘splitting’ or ‘tearing’.   

 In contrast, abrasions were statistically less likely to be seen if there was laboratory 

proven infection at the time of examination. The explanation for this finding is unclear. It 

may lie in consideration of the mechanism of injury; an abrasion resulting from direct blunt 

force contact associated with movement, rather than the ‘stretching and splitting’ which 

leads to a laceration and thus less likely to be affected by increased tissue friability. While 

most genital injuries occurring in this context are considered ‘superficial’, abrasions which 

are generally more superficial injuries than lacerations, may be less likely to increase 

potential for infection transmission. 

It is of note however, that while the presence of a bruise was significantly 

associated with genital symptoms of onset since penetration, bruises overall were not found 

to be associated with clinical findings of infection or inflammation or laboratory evidence 

of infection at the time of examination as were abrasions and lacerations. This would 

appear to indicate a relationship between infection and injuries that involve disruption to 

skin or mucosa such as abrasions and lacerations, but not with injuries without such 

disruption, such as bruises. 
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5.1.6 Are any types or patterns of injury associated with a particular penetration 
scenario?  

 
A penetration scenario which included penetration with a penis was statistically less  

likely to result in more than one type of injury, injury to more than one site or injury with 

any dimension greater than 1cm in length or a surface area of greater than 0.6cm². 

 In contrast, penetration with a finger or fingers only was statistically more likely to 

result in more than one type of injury and injuries with any dimension greater than 1cm in 

length or a surface area of greater than 0.6cm². 

 Although bruises and abrasions were seen in women penetrated with a penis only, 

in this study they only occurred when penetration was nonconsensual. Lacerations resulted 

from both consensual and non-consensual penis only penetration and were statistically 

more likely to be found than bruises and abrasions in this penetration scenario.  The 

association between penis only penetration and injury to the fossa navicularis approached 

statistical significance [OR 2.86, CI (1.02, 8.04), p=0.05]. No hymenal injuries were seen 

as a result of penis only penetration. No penis only penetration scenario which involved the 

use of a condom or lubricant resulted in any genital injury. 

 In contrast, lacerations were statistically less likely than other injuries if penetration 

involved a finger or fingers [OR 0.21, CI (0.08, 0.55), p<0.005], or if penetrated only with 

a finger or fingers [OR 0.05, CI (0.01, 0.26), p<0.005].. Abrasions were more likely than 

other injuries to result from a penetration scenario involving a finger or fingers [OR 3.76, 

CI (1.20, 11.77), p=0.02]. or if penetrated only with a finger or fingers [OR 10.0, CI (2.87, 

34.84), p<0.005].  

Although numbers were low, bruises were found to be significantly more likely to 

result than abrasions or lacerations in a penetration scenario that involved an object [OR 

51.95, CI (2.49, 1085.63), p=0.01]. 

 366



Use of lubricant during penetration was significantly less likely to result in a 

laceration than a bruise or abrasion [OR 0.08, CI (0.01, 0.70), p=0.02]. 

5.2   Comparison of lacerations in consensual and non-consensual cases 
 

Since lacerations were the only type of injury to be seen in both consent groups, 

comparison of laceration typology is of particular interest. When compared to those 

resulting from consensual vaginal penetration, lacerations that occurred non-consensually 

were longer with lengths up to 2.5cm compared with up to 1.5cm in the consensual group. 

Lacerations in the nonconsensual group were found at a greater number of different genital 

sites, and were most commonly seen in the fossa navicularis whilst consensual lacerations 

were more frequently seen at the posterior fourchette.  

Lacerations resulting non-consensually were more often multiple than single with 

up to eight lacerations seen in an individual. When more than one laceration was seen in a 

nonconsensual case, they were more likely to be found at different sites than when seen in a 

consensual case.  The greatest number of consensually caused lacerations seen in an 

individual woman was two and when this occurred, both lacerations were at the same site, 

the posterior fourchette. In nonconsensual cases, more than one laceration was seen at a 

number of different of sites in addition to the posterior fourchette. Most lacerations were 

described as ‘straight’; two were described as ‘irregular’ and both of these were in  

nonconsensual cases. 

5.3       Injuries caused by finger penetration 
 

The results of this study suggest that penetration with a finger or fingers is  

more likely to result in genital injury and is associated with a different typology and pattern 

of injury. Most penetration scenarios that included penetration with a finger or fingers in 

this study, also involved other penetrating articles limiting useful interpretation. However, 

eight nonconsensual cases were penetrated with only a finger or fingers, and whilst the 
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influence of a lack of consent on these finger penetration scenarios cannot be ignored, 

injury type and pattern in this subgroup is worthy of special consideration. Of additional 

value is that none of these eight women reported the use of lubricant during vaginal 

penetration.  

 Penetration with finger/s only was statistically more likely to result in any injury 

[OR 11.25, CI (2.13, 59.31), p<0.005], and although all types of injuries were seen as a 

result of this penetration scenario, non-laceration injuries, that is, abrasions and bruises, 

were statistically more likely than lacerations [OR 0.05, CI (0.01, 0.26), p<0.005]. Finger/s 

only penetration was also statistically more likely to result in more than one type of injury 

[OR 7.27, CI (1.16, 45.49), p=0.03], and injuries with one dimension greater than 1cm in 

length [OR 12.33, CI (1.72, 88.33), p=0.01] or with surface area more than 0.6cm² [OR 

10.8, CI (2.07, 56.27), p<0.005]. 

Six of the eight women penetrated with finger/s only sustained a total of 15 injuries, 

the majority of which were abrasions (9/15 or 60%), followed in frequency by bruises (4/15 

or 27%) and lacerations (2/15 or 13%). Nine of the total of 18 abrasions seen overall in this 

study (or 50%) were the result of finger/s only penetration. Of interest was that while 

bruises and lacerations due to finger/s only penetration were seen at sites commonly injured 

in other penetration scenarios, that is, labia minora, fossa navicularis, posterior fourchette 

and hymen, abrasions due to finger/s only penetration were found at genital sites which in 

this study, were ‘unusual’ for genital injury; the inner labia majora and the cervix. Eight of 

the nine abrasions due to finger/s only penetration documented, occurred on the inner labia 

majora and one on the cervix. There were only 10 injuries to the inner labia majora seen 

overall; eight of these were abrasions due to finger/s only penetration; the remaining two 

were lacerations seen in women who were unable to provide details of penetration scenario 

and so may have involved finger/s. Furthermore, only two injuries to the cervix were seen 
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overall; an abrasion due to finger/s only penetration and a bruise due to penetration with 

penis and finger/s. Injury to the inner labia majora was thus significantly associated with 

finger/s only penetration [OR 38.29, CI (6.76, 216.85), p<0.005].  

5.4      Timing of examination and injury typology and pattern 
 

Although this study involved a single examination of each subject within 72 hours  

of vaginal penetration, and did not attempt to investigate the duration of time associated 

with the appearance of different injury types, some useful observations can be made in 

relation to injury typology and penetration to examination time (PET). The fact that only 

consensual cases were examined between 48 and 72 hours after penetration should be kept 

in mind; that is, all 41 nonconsensual cases and 58 (or 72%) of consensual cases were 

examined within 48 hours of penetration. 

No abrasion was seen in any woman examined more than 24 hours after penetration 

and no bruise more than 48 hours after penetration. Lacerations were the only type of injury 

seen between 48 and 72 hours after penetration. All abrasions seen in this study were found 

in women examined within 24 hours of penetration and lacerations and bruises were 

statistically more likely to be found in women examined within 24 hours of penetration. 

Most bruises seen in this study were red in colour (11/13) and all of these were found in 

women examined within 24 hours of penetration; nine of these eleven were found in 

women examined within 12 hours of penetration. 

Injuries to the labia, hymen, perineum, clitoris and vaginal wall were only seen in 

women examined within 24 hours of penetration. The only genital sites at which injury was 

seen at examination 48 to 72 hours post-penetration were the posterior fourchette and peri-

urethral area. Most fossa navicularis injuries (17/20 or 85%) were seen in women examined 

within 12 hours of penetration. Women found to have at least one injury to the fossa 
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navicularis were more likely to have been examined within 24 hours than between 24 and 

48 hours after penetration [OR 6.00, CI (1.26, 28.66), p=0.02]. 

Injuries with at least one dimension greater than 1cm and a surface area greater than 

0.6cm² were statistically more likely to be seen in women examined within 24 hours of 

penetration. Five of the six injuries with at least one dimension greater than 1cm and all 

injuries with a surface area of greater than 1cm² were found in women examined within 12 

hours of penetration; that is, the largest injuries seen in this study were detected within the 

12 hours of penetration. 

In this study, examination of a woman within 24 hours of penetration was more 

likely to detect more than one injury and more than one injury at a single site. All women 

who were found to have more than one type of injury or more than one genital site injured 

were examined within 24 hours of penetration.  

5.5      Previous obstetric history and sex-related genital injury 
 

The significance of the findings of this study in relation to previous obstetric history  

is not entirely clear, although it is likely a larger sample size would clarify the role it plays 

in relation to genital injury. Although not significantly associated with the absence of injury 

overall, some aspects of a woman’s obstetric history appeared to reduce the likelihood that 

injury occurred as a result of vaginal penetration. Genital injury was seen less frequently in 

women who had previously given birth vaginally, reported a birth related vaginal tear or 

episiotomy or had been sutured vaginally post-delivery.  

When specific injury types were considered, results showed that a woman was 

significantly more likely to sustain at least one laceration if she had not delivered a baby 

vaginally previously, than if she had [OR 3.55, CI (1.12,11.31), p = 0.03]. Genital 

laceration sites differed for those women who had not given birth vaginally before; vaginal 

wall, hymenal, perineal and inner labia majora lacerations were only seen in women who 
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had not given birth vaginally before. Those with a history of previous episiotomy were 

rarely found to have injury at the fossa navicularis, despite it being the most common site 

for injury to be detected overall. Only one of the ten injuries seen in women with a history 

of previous episiotomy occurred at the fossa navicularis. 

It would appear that a woman’s previous obstetric history might play a role in 

relation to the likelihood of genital injury resulting from sexual vaginal penetration, 

although the nature of its influence is unclear. This tentative conclusion is not unreasonable 

given what we know about the elasticity of tissue in general, and the likelihood that genital 

tissue does not return completely to its former state after the vaginal birth process. 

However, whilst scarring generally causes contraction or shrinking of tissues, which in the 

genital area may reduce the size of an orifice or opening thereby making it more prone to 

injury, it may also create tissue that is more resilient to blunt force contact and therefore 

less likely to sustain injury. The results of this study, though not definitive, would appear to 

suggest that genital sites where scarring after birth-related tears or episiotomy might be 

expected, such as the fossa navicularis, might be less likely to sustain injury. 

5.6     Genital symptoms and sex-related genital injury 

More women with genital injury complained of genital symptoms at the time of  

examination than those without genital injury [OR 8.72, CI (3.39, 22.39), p<0.005]; the 

same applied when women with at least one laceration [OR 6.83, CI (2.31, 20.16), 

p<0.005], abrasion [OR 6.6 (1.49, 29.24), p=0.01] and bruise [OR 4.31, CI (1.09, 17.09), 

p=0.04] were considered. Thus all injury types were more likely to be associated with 

symptoms during the 72 hour period following penetration than not, but genital injuries 

were also seen in women who did not complain of symptoms. When individual injuries 

were considered, lacerations were more likely than bruises or abrasions to be associated 

with reported symptoms at examination [OR 3.28, CI (1.28, 8.420) p=0.01]. 
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The presence of any genital injury was significantly more likely when women 

reported symptoms of onset since the index penetration, as was the presence of at least one 

of each type of injury. Since some women with injury did not report symptoms with onset 

since the index penetration, it is clear that the presence or absence of symptoms cannot be 

used to predict injury. However, if a woman complains of genital symptoms in the 72 hour 

period post-penetration, she is more likely to have an injury. 

5.7    Genital infection and sex-related genital injury 
 
 The role of genital infection in relation to sex-related genital injury is not clear from 

the results of this study, although they appear to suggest that infection at the time of 

penetration may predispose a woman to sex-related injury.  

Definitive conclusions about the role of infection cannot be drawn in the absence of 

certainty about its existence at the time of penetration; an ethically unacceptable scenario 

for a research study. The use of reliable information about the time of onset of genital 

symptoms in relation to the index penetrative episode, and confirmation of genital infection 

by laboratory tests within a short period of time following penetration may be the only 

acceptable means of identifying infection present at the time of penetration, or at least its 

likelihood. Delays in ‘detectability’ of an infection or so-called ‘window periods’ further 

complicate interpretation. Even using this approach, the possibility that pre-penetration 

genital symptoms are unrelated to a subsequently detected infection, or that laboratory 

proven infection at some time after index penetration was actually transmitted at the time of 

penetration rather than present beforehand, cannot be excluded.  

 In this study, reported genital symptoms of onset prior to penetration were more 

likely in women found to have laboratory evidence of infection at examination [OR 4.31, 

CI (1.09, 17.09), p=0.04], as were clinical signs of infection or inflammation [OR 14.5, CI 

(4.29, 49.33), p<0.005]. The possibility of genital infection at the time of penetration is a 
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reasonable consideration in four women who had both pre-penetration genital symptoms 

and laboratory proven infection at examination. Interestingly, all four women were in the 

consensual group, which in this study, was found to have an overall genital injury 

prevalence rate of 9.9%. However, two of the four women with likely genital infection at 

the time of penetration were found to have genital injury which, despite the small numbers 

involved, is a higher injury rate (2/4 or 50%) than that identified for the whole consensual 

group and would appear to demonstrate an increased potential for injury in women with 

pre-existing genital infection. 

5.8       Intoxication 

The issue of intoxication at the time of penetration deserves comment because of its  

considerable potential to affect the outcome of a study such as this. The involvement of 

alcohol and/or drugs is frequently encountered in cases of reported sexual assault, and is 

probably also the case in a considerable proportion of consensual sexual episodes, though 

less easily identified. In this study, women recruited to the consensual group were not 

questioned about their level of intoxication during the index penetration.  

 The likelihood of injury during sexual intercourse when either or both parties are 

intoxicated is difficult to ascertain without some assessment of degree of intoxication. 

Injury may be more likely if parties are less inhibited and more readily engage in activities 

that might lead to injury or less likely if a woman is incapacitated by intoxication, and 

offers little or no resistance to penetration [328, 329, 332]. Equally, significant injury can 

occur when a woman is not capable of interpreting pain or discomfort during penetration 

and/or indicating this to her partner during penetration because of intoxication. 

 Other factors complicate interpretation of the effect of intoxication at the time of 

penetration; sexual assault complainants who were intoxicated at the time of the incident 

often present later for examination which reduces the likelihood of injury detection and the 
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inability to recall relevant information about the incident such as penetrating article and use 

of condom or lubricant may hamper interpretation.    

 For these reasons, if women who presented for a forensic examination after 

reporting a sexual assault were intoxicated at the time of the incident, they were not 

included in this study unless they had a distinct memory of vaginal penetration, any genital 

symptoms of onset since penetration or injuries or other observations suggestive of vaginal 

penetration such as a mis-positioned tampon. As explained above, consensual group cases 

were not asked about level of intoxication and therefore intoxication cannot be excluded 

from this group. 

 When considering only the non-consensual group, since only this group had details 

of intoxication at time of penetration recorded, there was no significant difference in injury 

prevalence between women who were sober and women who were intoxicated at the time 

of penetration [OR 1.10, CI (0.25, 4.88) p = 0.09].  

A total of nine nonconsensual cases reported intoxication at the time of penetration; 

details are summarised in Table 4.1j. All were examined within 24 hours of penetration and 

ranged in age from 21 to 44 years. Five were able to recall penetration scenario and four 

were unable to confirm the type of penetration that had had occurred. Five of these nine 

women sustained a total of 16 injuries between them; 10 lacerations, 5 abrasions and 1 

bruise. Ten of these injuries were found on the fossa navicularis. One injury had at least one 

dimension greater than 1cm in length none had a surface area greater than 1cm². 
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6. CONCLUSION 

This thesis reported the results of a prospective study of macroscopically detected 

genital injury resulting from recent consensual and nonconsensual vaginal penetration in 

women of reproductive age. The purpose of this research was to assist with the forensic 

interpretation of genital injury in sexual assault victims by comparing the prevalence, 

typology and pattern of genital injury in women who reported recent sexual assault with 

women who had experienced recent consensual sexual intercourse (SI).  

6.1 Literature review and basis for study design 

 A review of the literature in relation to sex-related genital injury revealed a paucity 

of information about genital injury resulting from consensual SI, a serious omission given 

that the forensic interpretation of the significance of genital injury in sexual assault victims 

is not possible without comparative data. Although a significant amount of research has 

been performed in relation to genital injury arising in the setting of sexual assault or 

nonconsensual sex, most of these studies employed examination techniques which involved 

magnification or genital staining to enhance injury detection rates. These examination 

techniques are not used routinely in the gynaecological assessment of healthy, consensually 

sexually active women and therefore, knowledge and experience of genital injury detected 

colposcopically or with staining in these women does not exist.  

In Australia, sexual assault victims are forensically examined without magnification 

or staining; clinicians routinely perform ‘naked eye’ or macroscopic genital examinations. 

The results of nonconsensual genital injury studies using enhanced genital examination 

methods are therefore of little value to medical witnesses in this country, tasked with 

interpreting genital examination findings in sexual assault victims for the courts. 

Macroscopic genital examination is however, the routine method of examining healthy, 

consensually sexually active women in primary care settings, and thus the only genital 
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examination method with the potential for large scale assessment of genital injury resulting 

from consensual sex. 

Because of the challenges involved in conducting studies in relation to consensual 

sexual intercourse, researchers in this area have focused instead on other aspects of non-

consensual sex-related genital injury. Much effort has been exerted in comparing injury 

detection rates using different examination methods, exploring possible patterns of genital 

injury in sexual assault victims and investigating factors that might predispose a sexual 

assault victim to genital injury. Again, because this research has been limited to non-

consensual sex, it is of limited value in assisting with a forensic assessment of its 

significance. 

 While the need for comparative data in nonconsensual and consensual groups was 

recognised by researchers in the 1980s investigating the use of genital staining in detecting 

injury [360, 384, 385], these relatively small prospective studies were unfortunately not 

repeated with larger sample sizes. Nevertheless, these studies identified a difference in 

genital injury prevalence after consensual and nonconsensual SI; 40% nonconsensual vs 

4.5% consensual in Lauber’s 1982 study [360], and 58% nonconsensual vs 10% consensual 

in McCauley’s 1987 study [385].  

Later, those pioneering the use of colposcopy in the examination of sexual assault 

victims made attempts at consent group comparison studies [3, 161], but recruited 

consensual cases from those presenting to sexual assault services, which was problematic 

because of the potential for a greater degree of uncertainty in relation to consent. More 

recently, Anderson [121] compared genital injury detected with colposcopy and genital 

staining in consensual cases recruited prospectively, with retrospective nonconsensual case 

data. Of significance is that the two most recent of these consent group comparison studies, 

both of which used colposcopy with staining, found little difference in genital injury 
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prevalence rates between consent groups; Jones found in his adolescent study that 85% of 

nonconsensual cases and 73% of consensual cases sustained genital injury [161] while 

Anderson in her study of 16 to 54 year old women found 32.1% nonconsensual cases and 

30.4% of consensual cases were injured. In their enthusiastic pursuit of a means of 

improving the detection of genital injury in sexual assault victims, these clinicians had 

effectively removed the previously identified ‘difference’ in genital injury prevalence 

between nonconsensual and consensual cases. 

 The most recent consent group comparison study [113] has been done, fortuitously 

for those jurisdictions where colposcopy and genital staining are not used in the 

examination of sexual assault victims, using macroscopic or ‘naked eye’ genital 

examination. McLean’s study of women aged 18 years and older, like Anderson’s [121], 

looked at genital injury in a prospectively recruited consensual group and compared 

findings with retrospective chart review of sexual assault victims. A difference in consent 

group genital injury rates was again revealed with 22.8% of non-consensual cases and 5.9% 

of consensual cases found to have sustained injury. 

 Since the value of genital injury evidence in relation to consent issues in a sexual 

assault trial relies upon an identifiable difference between that sustained in consensual and 

nonconsensual settings, it would appear from the limited consent group comparison 

research done to date, that the only studies of any forensic value are those that involve 

macroscopic genital examination.  

The similar consent group prevalence rates identified in those studies using 

enhanced genital examination techniques have however, been the catalyst for a closer look 

at genital injury typology and patterns in an attempt to distinguish between those injuries 

arising consensually and non-consensually. These studies have been compromised by the 

inclusion of a range of findings only visible with magnification such as ‘hyperaemia’ and 
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‘increased vascularity’, the significance of which remain unclear; that is, the inclusion of 

findings that are not defined pathologically as ‘injury’ has hampered useful conclusion. 

Anderson’s 2009 comparison study [40] investigating injury pattern ‘predictors of non-

consent’ used findings detected colposcopically with staining to attempt a predictive model 

for consent. Her efforts were unsuccessful largely because of the inclusion of 

colposcopically detected ‘redness’ which was identified more often in the consensual cases 

in her study. Redness has been identified as a nonspecific genital finding frequently seen 

after both consensual and consensual SI [151] but also seen as a result of other causes such 

as infection or inflammation [150]. She included ‘total injury surface area’ as an injury 

pattern variable, which did not address the importance of different types of injury and their 

causation mechanism, and further compromised her results.   

The ability to identify injury in the genital area and distinguish it from other normal 

and abnormal genital findings, together with forensic injury interpretation skills based on 

an understanding of the mechanism and pathology of injury is essential for those working 

in this area. Without reliable injury identification, outcomes of such genital injury studies 

are meaningless and as has been shown, considerable effort can be exerted for minimal 

gain. Limiting injury documentation to pathologically defined injuries, that is, bruises, 

abrasions and lacerations avoids the myriad problems associated with inclusion of 

nonspecific findings. 

It was therefore clear after reviewing the previous work done in this area, that a 

prospective macroscopically detected genital injury consent group comparison study using 

forensically trained clinical examiners who were also experienced in the gynaecological 

examination of healthy, consensually sexually active women, was the best means of 

determining whether any differences in injury prevalence, typology and pattern exist 

between nonconsensual and consensual groups.  
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Much of the genital injury research done to date in sexual assault victims has been 

compromised by the inclusion of pre-pubertal and postmenopausal subjects, anal 

penetration as well as vaginal penetration, variation in penetration to examination times and 

penetration scenarios, and the lack of a standardised external and internal genital 

examination protocol. This study was therefore designed to look only at genital injury 

arising from one episode of sexual vaginal penetration in the previous 72 hours in women 

of reproductive age. Participants were women aged from 18 to 45 years without heavily 

pigmented skin, who did not work in the sex industry. One hundred and twenty two women 

were recruited to the study at the time of presentation for examination; 41 nonconsensual 

cases were recruited at forensic examination after reporting a sexual assault to police and 

81 consensual cases were recruited when presenting to a general practitioner or women’s 

health service for routine gynaecological screening, that is, for cervical screening, a sexual 

health ‘check’ or for assessment of gynaecological symptoms. Importantly, no women 

recruited to the consensual group were aware of the study at the time of index vaginal 

penetrative sexual intercourse.  

All examiners were doctors with significant forensic and primary care 

gynaecological experience. Each was given detailed resources to use as reference 

information, if needed, prior to involvement in the study, and was supervised during data 

collection by the author. A separate group of doctors examined each consent group; that is 

no doctor examined both consensual and nonconsensual cases. All examinations involved 

external and internal vaginal examination using a transparent plastic speculum with 

attached light source and only bruises, abrasions and lacerations were documented. 

As discussed, a number of retrospective genital injury studies done in large 

populations of sexual assault victims have identified a range of factors that appear to play a 

role in determining whether injury was detected or not including characteristics of the 
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woman such as skin pigment, hormonal status, previous obstetric history and sexual 

experience; timing of genital examination in relation to penetration, type of penetrating 

article and the use of a condom or lubricant during penetration. Information in relation to 

these factors was sought from all women in this study. In addition, and not done in previous 

studies, women were asked about medical conditions or medications with the potential to 

influence injury causation and healing, previous obstetric or gynaecological surgical 

procedures and if any genital symptoms, their time of onset in relation to the index 

penetrative episode.  

The potential for results to be compromised by other sexual and non-sexual vaginal 

penetration occurring in the 72 hour pre-examination period necessitated exclusion of any 

subjects who had experienced more than one episode of sexual intercourse in this time. 

Thus, any consensual cases who had had more than one episode of vaginal penetrative sex 

and any non-consensual cases who had had an episode of consensual vaginal penetrative 

sex in addition to the reported sexual assault in the 72 hours preceding the examination 

were not recruited. The possibility of an undisclosed sexual assault having also occurred in 

the 72 hours prior to examination of a consensual case, could not be completely excluded; 

however, a sensitive explanation of the study by experienced examining doctors in a 

confidential environment was thought to be the best means of encouraging disclosure of 

this kind. Data was also collected from all women in relation to tampon insertion and 

vaginal speculum examination during the 72 hours prior to examination, because of the 

potential for each to result in injury [150, 250].  

6.2 Major findings of this study in relation to previous studies 

Genital injury prevalence  

The key finding in this study was a significant difference in genital injury 

prevalence between women who were vaginally penetrated non-consensually and 

 380



consensually; 53.7% of the non-consensual group (22/41) and 9.9% of the consensual 

group (8/81) were found to have at least one genital injury when examined within 72 hours 

of penetration [OR 10.57, CI (4.07. 27.42), p<0.005].  

The only other consent group comparison study done using macroscopic 

examination and therefore worthy of comparison with this study, found 22.8% of 

nonconsensual cases and 5.9% of consensual cases to have genital injury [113]. This U.K. 

study by McLean et al used a much larger nonconsensual case group (n = 500), but this 

data was collected retrospectively by reviewing hospital sexual assault service records. His 

consensual group (n = 68) was recruited prospectively, however the use of a ‘flyer’ to 

explain the study and seek involvement, sent out with a cervical screening reminder letter 

raises the possibility of altered sexual behaviour in the index consensual penetrative 

episode. All women in his study were 18 years or over; 8% of nonconsensual cases and 

28% of consensual cases were over the age of 45 years. Exact age ranges were not given, 

but some subjects were identified as postmenopausal. McLean’s study involved 

macroscopic genital examination within 48 hours of penile-vaginal sexual intercourse. The 

type of speculum used for examination was not described; if examiners did not use 

disposable illuminated transparent plastic specula as in this study, the ability to detect 

injury may have been reduced. Neither was it clear whether participants were asked about 

all articles used during the index vaginal penetrative episode. Penetration with finger/s not 

uncommonly precedes penile penetration in both consensual and nonconsensual settings 

and if not identified, may be a serious omission in light of the apparent increased likelihood 

of injury associated with finger/s penetration found in this study. The possibility of non-

sexual vaginal penetration such as tampon insertion or vaginal speculum examination in the 

48 hours prior to examination, or the potential for nonconsensual cases to have also had 

consensual SI in the 48 hours prior to examination does not appear to have been addressed.  
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Since in the thesis study, all 41 nonconsensual cases and 58/81 consensual cases 

were examined within 48 hours of penetration, it was possible to consider genital injury 

prevalence examined in the same time frame as the McLean sample, that is, within 48 hours 

of penetration, without losing statistical power (n = 99). Such a sub-sample analysis allows 

a more useful comparison of the studies.  Of those examined within 48 hours of the index 

penetrative episode, 53.7% of nonconsensual cases and 10.3% consensual cases were found 

to have genital injury [OR 10.04, CI (3.53, 28.52), p<0.005]. When any women reporting 

tampon or speculum insertion in previous 72 hours, women with peri-menopausal 

symptoms or genital dermatitis, and women not previously sexually active were excluded, 

leaving a sub-sample of 90, 56% of nonconsensual cases and 12% consensual cases were 

found to have injury [OR 10.56, CI (3.57,31.21), p<0.005]. 

When a further sub-sample of 46 women examined within 48 hours of penetration 

with penis only was considered, excluding the same possible confounding variables, a 

significant difference in injury prevalence between consent groups remained; 40% non-

consensual cases and 9.7% consensual cases were found to have injury [OR 6.22, CI (1.29, 

30.10), p = 0.02]. If it is the case that McLean’s study did exclude any co-penetration with 

fingers during their index penile-vaginal penetration, this would represent the most similar 

sub-sample for comparison; although low numbers and statistically ‘underpowered’, injury 

prevalence figures remain higher in the thesis study. 

Two early studies that compared injury detection using macroscopic examination, 

with injury detection using genital staining [384, 385] provided separate data for 

macroscopically detected injury; they found no injury in their consensual groups and 4% 

injury (1/24) in their nonconsensual group when examined prior to staining. Another study 

comparing macroscopically detected injury with colposcopically detected injury in 

nonconsensual cases cited a 6% injury prevalence for macroscopic examination [364]. 
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Other macroscopic examination studies using a variety of methodology, most of which was 

less than ideal for comparison with this study, cited nonconsensual genital injury 

prevalence rates of between 9% [84] and 27% [317, 363]. 

 This study has therefore identified the highest macroscopically detected genital 

injury prevalence rates for both consensual and nonconsensual case groups to date. 

Interestingly, the consensual group prevalence rate of 9.9% in this study is similar to the 

11% identified on colposcopic examination in an early consent group comparison study by 

Slaughter [3]. The nonconsensual group prevalence rate of 53.7% in this study is also 

similar to that found in some studies using colposcopic examination with staining [295, 

312, 380], even though these included anal penetration injuries and non-specific findings 

that may not have represented injury, such as redness. This supports the assertion that 

genital examination enhancement techniques such as colposcopy and staining do not 

improve upon injury detection rates found when careful macroscopic examination is 

performed by clinicians experienced in forensic and gynaecological genital examinations.  

Genital injury and penetration scenario 

The results of this study demonstrate the importance of accurate details in relation  

to penetration scenario when considering the significance of genital injury. Penetration 

scenarios which involved a penis were less likely to result in genital injury than those 

which didn’t [OR 0.19, CI (0.05, 0.65), p=0.01]. Though only ‘approaching’ statistical 

significance, penetration scenarios which involved a finger or fingers were more likely to 

result in genital injury than those which didn’t [OR 2.34, CI (1.01, 5.41), p=0.05]. 

Penetration scenarios involving penis and fingers have been previously identified in studies 

using colposcopy and staining, as having a higher genital injury rate than penetration with 

penis only [11]. 
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 Penetration with finger or fingers only, a penetration scenario which in this study 

was only encountered in the nonconsensual group, was more likely to result in injury than 

any other penetration scenario, even when objects or more than one article was used [OR 

11.25, CI (2.13, 59.31), p<0.05]. Six of eight women (or 75%) penetrated in this way 

sustained injury. The only other study to look specifically at injuries arising from 

penetration exclusively with fingers [323] identified a similarly high genital injury 

prevalence of 81% (43/53); all cases in this study, by Rossman et al, were however, 

examined colposcopically using genital staining, 94% within 72 hours of nonconsensual 

penetration with finger/s only. The age range of subjects was 13-78 years, 30% had not had 

sex before and examiners documented redness as an injury; all features likely to increase 

injury detection rate. She found that redness was the most common finding after finger/s 

penetration, followed by lacerations, abrasions then bruises. Lacerations in Rossman’s 

study were most frequently seen on the posterior fourchette, abrasions on the labia minora 

and bruises on the cervix and hymen.  

In contrast, the thesis study, which excluded redness as an injury finding, found that 

finger/s only penetration injuries were most commonly abrasions (9/15 or 60%), followed 

by bruises (4/15 or 27%) and least likely to be lacerations (2/15 or 13%). Of interest was 

that while bruises and lacerations due to finger/s only penetration were seen at sites 

commonly injured in other penetration scenarios, that is, labia minora, fossa navicularis, 

posterior fourchette and hymen, abrasions due to finger/s only penetration were found at 

genital sites which in this study, were ‘unusual’ for genital injury; the inner labia majora 

and the cervix. Injury to the inner labia majora was significantly associated with finger/s 

only penetration [OR 38.29, CI (6.76, 216.85), p<0.005]. Of further interest is that there 

were only two injuries to the cervix seen overall in this study; a bruise due to penetration 
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with penis and finger/s, and an abrasion due to finger/s only penetration, both in a 

nonconsensual setting. 

 Conclusions in relation to penetration with an object were not possible from the 

results of this study since only five cases involved object penetration and none were 

penetrated exclusively with an object. Of note however, is that four of these cases were 

penetrated consensually and one non-consensually, the nonconsensual case being the only 

woman to sustain injury. She was penetrated with penis, finger/s and a toilet roll holder and 

was found to have three bruises on the labia minora and hymen, and no other injuries. The 

nature of the penetrating object was unfortunately not recorded for consensual cases.  

The only other study to consider genital injury due to foreign body penetration 

[324] reported vaginal and anal findings upon macroscopic examination of 19 women, all 

of whom were penetrated non-consensually and found an injury detection rate of 75%. 

Only four were penetrated exclusively with an object and the inclusion of redness, swelling 

and tenderness as injury findings, artificially inflated the injury prevalence cited. 

 The use of condom and/or lubricant during penetration appeared to protect against 

genital injury in this study. The only women to sustain any injury as a result of penis only 

penetration, were penetrated without the use of a condom or lubricant. This result is 

difficult to interpret conclusively since more consensual cases (28%) than nonconsensual 

cases (7%) involved the use of a condom or lubricant, but is supported by non-forensic 

studies of the effect of recent consensual sexual intercourse on vulvo-vaginal epithelium 

with and without condom use [151, 238]. Neither of these two studies, which used both 

macroscopic and colposcopic examination, identified any genital injury. However, of 

significance was the presence of redness after sexual intercourse regardless of whether a 

condom was used.  
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Genital injury and penetration to examination time 

This study found that the macroscopic detection of genital injury was more likely if  

a woman was examined within 24 hours of penetration than if examined between 24 and 72 

hours after penetration [OR 4.88, CI (1.90, 12.54), p<0.005]. This is supported by the 

findings of another macroscopic examination study of nonconsensual cases [316] and also a 

large number of colposcopy with staining examination studies [306, 379, 387, 388, 394]. 

 In this study, lacerations were the only type of injury seen at examination between 

48 and 72 hours after penetration, however only consensual cases were examined in this 

time period. Abrasions were not detected in any woman examined after 24 hours and 

bruises were not seen after 48 hours. All red bruises were documented at examination 

within 24 hours of penetration and 81% of these within 12 hours. This appears to contradict 

the results of a study of nonconsensual cases using an unspecified examination method, that 

found bruises were more commonly seen at examination 48 to 72 hours post penetration 

[366]. The thesis study findings may indicate that genital bruising behaves differently to 

that occurring on other areas of the body, where bruising may be delayed in its appearance. 

Whether these red ‘bruises’ represent ‘true’ bruising due to leakage of blood from damaged 

blood vessels into the tissues, or merely localised areas of increased blood flow due to 

blood vessel vasodilation resulting from pressure (so-called ‘red marks’) is not possible to 

determine using macroscopic examination. Furthermore, the possibility that focal red areas 

on the external genitalia do not represent injury, but are instead localised inflammatory 

lesions such as those described as part of the ‘focal vulvitis’ syndrome [156-158, 426] 

suggests that the documentation of ‘red bruises’ in a forensic examination may be just as 

problematic as ‘redness’, and should perhaps also be avoided. However, the nature and 

prevalence of focal vulvitis is not clear and remains the subject of some debate [238].  
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Each subject in the thesis study was examined only once within the 72 hour period 

following an index penetrative episode and as a result, conclusions in relation to the timing 

of appearance and persistence of different types of injuries cannot be drawn. It is only with 

studies involving multiple examinations of each individual at defined times after an index 

episode of penetration, that this aspect of sex-related genital injury can be explored reliably.  

 Injuries to the labia, hymen, perineum, clitoris and vaginal wall were only seen in 

women examined within 24 hours of penetration. The only genital sites at which injury was 

seen at examination 48 to 72 hours post-penetration were the posterior fourchette and peri-

urethral area. Most fossa navicularis injuries (17/20 or 85%) were seen in women examined 

within 12 hours of penetration.  

Genital injury and hormonal contraception 

 Thirty per cent of nonconsensual cases and 50% of consensual cases in this study 

were taking some form of hormonal contraception, but no significant relationship with the 

presence of injury was found. This is in contrast to a colposcopic sexual assault study that 

found genital injury to be more likely in those who were not taking hormonal contraception 

[315]. 

Genital injury and previous obstetric history 

 Although not statistically significant, genital injury was seen less frequently in 

women who had had at least one previous vaginal delivery in this study. A woman was 

however, significantly more likely to sustain at least one laceration, if she had never 

delivered a baby vaginally before [OR 3.55, CI (1.12, 11.31), p = 0.03]. Lacerations to the 

vaginal wall, perineum, hymen and inner labia majora were only seen in those without a 

history of previous vaginal birth.  

A detailed obstetric history was recorded in this study with the purpose of 

identifying women who might have scarring or distorted anatomy following vaginal birth 
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trauma, in order to identify any effect on their propensity for sex-related injury. Some 

sexual assault studies have explored the association of injury with ‘parity or ‘nulliparity’ 

but without details of whether the birth was vaginal or not, or whether there was any 

associated birth trauma, episiotomy or suturing. One large sexual assault study using all 

three methods of examination with similar findings identified genital injury as being less 

likely the more pregnancies a woman had had [312]. However, two other sexual assault 

studies, one using macroscopic examination [317] and one colposcopy [315] found no 

relationship between injury and previous pregnancy. It appears that no previous research 

has considered the type and sites of injury seen in women who have had previous birth-

related injury or procedures, and that this may be worth pursuing in future work. 

 Of interest was the relative rarity of fossa navicularis injuries in women who had 

had a previous episiotomy, despite this being the most common genital site overall for an 

injury to be seen. While this may relate to scarring which has made tissue less prone to 

injury, it might also be explained by some degree of anatomical distortion immediately 

behind the vaginal opening, such that this area is less likely to be affected by the 

application of a blunt penetrative force.  

Genital injury and infection 

 It is ethically challenging to design a study to reliably determine the influence of 

pre-existing genital infection upon whether genital injury occurs as a result of penetration. 

The methodology used in this study, however, because it included the collection of 

information about the timing of onset in relation to index penetration of any genital 

symptoms present at examination, together with any clinical or laboratory evidence of 

infection at examination, may be a useful means of exploring this issue. Genital symptoms 

of onset since penetration were, not surprisingly, found to be more likely in women with 

injury.  
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The term ‘genital infection’ has been used broadly throughout this thesis and 

encompasses conditions that would not necessarily require treatment and may only 

represent an imbalance in the normal vaginal flora. However, the possibility that they have 

an effect upon the susceptibility of genital epithelium to injury was worthy of 

consideration. Although only four women, all of whom were penetrated consensually, were 

found to have genital symptoms of onset since penetration and laboratory proven infection 

at examination, two of these were found to have injury. This reflects a higher injury rate 

than for the remainder of the consensual group. To the author’s knowledge, this question 

has not been addressed by previous studies. 

Typology and pattern of injury and consent 

 The small sample size and relatively low injury prevalence in the consensual group 

does not allow a definitive conclusion in relation to typology and pattern of genital injury 

and the presence or absence of consent. However, the fact that, in this study, abrasions and 

bruises were only seen as a result of nonconsensual vaginal penetration is an unexpected 

and possibly noteworthy finding.  

As outlined earlier, this finding may be an artefact of small sample size and 

inevitable differences in penetration scenario between consent groups, but it may also be 

related in some way to the clear distinction made by examining doctors between abrasions 

and lacerations, a significant challenge when examining the genitalia macroscopically.  If 

larger studies using methodology with a similar approach to injury identification can 

produce similar consent group typology differences, a re-consideration of the mechanism of 

sex-related genital injury and previously espoused theories of genital injury in sexual 

assault victims may be required.  

While the lack of a sexual response will contribute to the likelihood of sex-related 

genital injury, the use of this concept to explain the greater prevalence of genital injury in 
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sexual assault victims is now recognised as flawed [103, 105, 107, 108]. Such an argument  

could only be applied in this context if a sexual response occurred exclusively as a result of 

consensual sexual intercourse and never in a non-consensual setting, which is known not to 

be the case. Women participate in consensual sex in a non-aroused state and reflex genital 

arousal is known to occur in a nonconsensual setting [104, 106]. More appropriate and 

indeed more helpful in achieving an understanding of why injury may or may not occur in 

both consensual and non-consensual settings, is the so-called ‘preparation’ hypothesis, 

which acknowledges the evidence for increased genital blood flow, genital arousal and 

lubrication, in response to activation of the sympathetic nervous system in a setting of fear 

or fright [268, 275]. This theory allows a more ‘evidence-based’ perspective of the issue of 

consent and sexual arousal with the result that it is accorded less significance in the 

prosecution of sexual offences. Once the ‘lack of sexual response’ argument is set aside, 

attention can then be focused upon mechanisms of genital injury causation and the types of 

injuries that arise as a result of different penetration scenarios, whether they occur in a 

consensual or non-consensual setting. 

 Again, the sole study capable of comparison with this study, because of similar 

methodology, is that of McLean et al [113]. Although this study had a larger consensual 

group than McLean’s (81 cases vs 68 cases respectively), consensual group injury 

prevalence was too low in either study (9.9% vs 5.9% respectively) for definitive 

conclusions to be reached about the relationship of injury typology and pattern to consent. 

However, the paucity of reliable information in relation to the typology of macroscopically 

detected injury resulting from consensual and nonconsensual SI, necessitates some 

consideration and comparison of findings from these two studies.  

Lacerations and abrasions were identified equally frequently in McLean’s 

nonconsensual cases with 10% (52/500) found to have at least one laceration and 10% 
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(48/500) at least one abrasion; only 7% (34/500) were found to have any bruises. This 

contrasts with the findings of this study which identified 32% (13/41) of cases with at least 

one laceration, 20% (8/41) with at least one abrasion and 24% with at least one bruise. 

McLean does not provide total individual injury numbers in his paper, but results of the 

thesis study show lacerations to be the most common injury type overall in the 

nonconsensual group (43 detected in 13 nonconsensual cases), abrasions the next most 

frequent injury type (18 detected in 8 nonconsensual cases) and bruises the least frequent 

(13 detected in 10 cases). An explanation for this difference might be the fact that 

McLean’s nonconsensual data was retrieved retrospectively from the records of a hospital-

based sexual assault service which did not allow any appraisal of consistency in injury 

identification or use of terminology by examiners. This may have affected injury typology 

findings, especially in relation to the distinction between lacerations and abrasions, 

generally accepted as being difficult in the setting of macroscopic genital examination. 

 Although consensual cases with injury were low in both studies (8 in this study and 

5 in McLean’s study), typology findings were markedly different. All three injury types 

were seen in McLean’s consensual group, with the most common injury type being a 

bruise, in contrast with this study’s nonconsensual group injuries which were exclusively 

lacerations. McLean does not specify bruise colour in his results, which raises the 

possibility that his consensual cases may have had ‘red bruises’ documented. As discussed 

earlier, the finding of a ‘red bruise’ is difficult to interpret in the genital area because of the 

problems faced with distinction from ‘red marks’ due to localised vasodilatation rather than 

vessel damage, and focal inflammatory lesions [153, 156, 157, 426]. With respect to the 

abrasions seen in McLean’s consensual cases, it is possible that, in spite of the prospective 

recruitment and examination of his consensual group, a lack of attention to the difficulties 
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associated with distinguishing abrasions from lacerations macroscopically, may have 

allowed mis-identification of these injury types. 

 Both this study and McLean’s study identified the posterior fourchette as being the 

most common site of injury in the consensual group. However, it is unclear from McLean’s 

results which injury types were seen at this site in his consensual group. In the present 

study, posterior fourchette lacerations were the most common finding; 5 of the 10 

consensually caused injuries seen were posterior fourchette lacerations, and 3/8 consensual 

cases had a laceration at this site. The next most frequent site of consensually caused injury 

was the fossa navicularis with 3 of the 10 injuries seen in the consensual group being fossa 

navicularis lacerations, and 3/8 consensual cases having a laceration at this site. It appears 

that the fossa navicularis was not identified as a distinct site by McLean’s examiners, and it 

is possible that his posterior fourchette injuries may represent injuries detected at both 

posterior fourchette and fossa navicularis, since they lie in close proximity. 

 A lack of distinction between fossa navicularis and posterior fourchette may also 

explain the different conclusions reached with respect to the most common non-

consensually injured site by the two studies. McLean found posterior fourchette lacerations 

to be the most frequent injury finding in his nonconsensual group whereas this study found 

fossa navicularis lacerations most frequently in nonconsensual cases. Both studies found 

abrasions to the labia minora to be the second most frequent nonconsensual injury finding. 

The means by which McLean arrived at his conclusion is unclear; injury data is given only 

as number of cases with ‘at least one injury of this type’ or ‘at least one injury at this 

genital site’, rather than also including total number of individual injuries at each individual 

genital site. A more accurate understanding of injury typology is achieved by looking at 

both parameters, as was done in this study. 
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 The two studies differ in the total number of injuries found in individual consensual 

and nonconsensual cases. A greater proportion of nonconsensual cases sustained 2 or more 

injuries in this study (15/41 or 37%) than in McLean’s study (41/500 or 8%), although the 

proportion of nonconsensual cases with a single injury was similar (17% vs 15% 

respectively). The greatest number of injuries seen in an individual woman in this study 

was ten, and in McLean’s study, eight. While this study found that consensual cases were 

more likely to sustain a single injury if they were injured (6/8 or 75%), McLean found that 

consensual cases were more likely to sustain more than one injury if they were injured (3/5 

or 60%). 

 Although this study and that of McLean are probably the most methodologically 

similar of all macroscopic genital injury studies done to date, the difference in findings is 

likely to be a result of methodological variation. Although the sexual assault examination 

record proformas commonly used for forensic examinations achieve a degree of 

consistency, retrospective nonconsensual group data collection does not allow the same 

degree of certainty in relation to reliable injury identification and accurate penetration 

scenario data, which are crucial if conclusions about injury typology and patterns in relation 

to consent are to be drawn. 

 Anderson’s 2006 consent group comparison study [121] deserves mention with 

respect to injury typology results, even though she used colposcopy with staining to 

examine her subjects. The use of genital examination enhancement techniques, not 

surprisingly, led to similar genital injury prevalence findings in her nonconsensual and 

consensual groups; 32% and 30% respectively. This however, encouraged her to investigate 

differences in injury patterns between consent groups in an effort to find some means of 

distinguishing genital injury arising in a consensual setting from that arising in a 

nonconsensual setting [40]. Her attempts to build a predictive model for ‘consensuality’ 
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from her consent group genital injury data were admirable, but ultimately unsuccessful 

because she included genital ‘redness’ as an injury finding, and then used total injury 

surface area as a variable in her predictive model. Because this parameter does not take 

account of injury type and morphology, and her sample size was small (80 subjects in total 

with 40 in each consent group), the model was ultimately unreliable; however, she has 

pioneered an approach that could be used in larger macroscopic studies with refined 

methodology that acknowledges the importance of accurate and consistent injury 

identification. 

 Although colposcopically detected with the use of toluidine blue dye, Anderson’s 

injury findings are of interest, in that like the thesis study, ‘tears’ (presumed to be 

lacerations) were the most common type of injury in both consensual and nonconsensual 

cases. Eleven of 14 (or 79%) of injured consensual cases sustained at least one laceration, 

2/14 (or 14%) at least one abrasion and 1/14 (7%) at least one bruise while 12/18 (67%) of 

nonconsensual cases were found to have at least one laceration, 9/18 (or 56%) at least one 

abrasion and 6/18 (or 33%) at least one bruise. Her findings with respect o multiple injuries 

were more similar to the results of this study, with all except one of 14 injured consensual 

cases sustaining a single injury, and 11/18 (or 61%) of non-consensually injured cases 

found to have more than one injury.  

 As in this study, Anderson included data about individual injuries, allowing more 

specific comment in relation to injury typology. She found that consensually caused 

injuries were never seen on the labia minora and that posterior fourchette ‘tears’ were the 

most common finding in both consent groups. Although the fossa navicularis was included 

as a genital site for injury documentation, it appears that no injuries were seen at this site in 

either group, in contrast to the findings of this study which found the fossa navicularis to be 

a more common site of injury than the posterior fourchette in the nonconsensual group, and 
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the second most likely site of injury after the posterior fourchette in the consensual group. 

Again, examiner variability in the identification of anatomical sites may account for this 

difference, even though colposcopic magnification during the examination should aid 

discrimination between these two genital sites which are in close proximity. 

6.3 Strengths and limitations of this study 

 The major strengths of this study are twofold: prospectivity and consistency in 

examiner expertise in both forensic and gynaecological examination. Whilst there are other 

important aspects to the methodology used, it is these features that set it apart from 

previous work, and provide a possible explanation for its unique findings.  

The major limitation of this study was its relatively small sample size, although 

statistical power was adequate to detect a significant difference in injury prevalence 

between consent groups. Statistically significant differences between consent groups with 

respect to timing of examination, though all participants were examined within 72 hours of 

penetration, were addressed by sub-sample analysis. The same approach was used with 

respect to statistically significant consent group differences in numbers penetrated with 

finger/s or using condom or lubricant. The small number of consensual cases found to have 

genital injury prevented definitive conclusions about whether there is in fact, any useful 

association between consent and the typology and pattern of sex-related genital injury, and 

did not allow the consideration of a predictive model for ‘non-consent’ as has been 

attempted by others. However, a number of interesting findings suggest that this may be 

worth pursuing and it is possible that future regression analysis of data collected from 

larger sample groups using the same methodology as this study, will allow the development 

of such a predictive model. The author has plans to progress this concept with coordinated 

multi-centre studies, but only if methodological consistency, which is crucial to a study of 

this kind but more difficult to achieve in multi-centre research, can be relied upon.   
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 The prospective design allowed the use of carefully designed standardised data 

collection and examination protocols for all participants, regardless of consent group 

membership, a crucial feature of any comparison study. Prospectivity also permitted the 

identification and subsequent exclusion of women such as sex workers and women with 

heavily pigmented skin in whom the propensity for injury may differ or the detection of 

injury may be compromised [307].    

The use of forensically trained and experienced doctors who also had significant 

experience in the examination of women with healthy and diseased genitalia, enhanced the 

reliability of data relating to examination findings and sought to address the previously 

unacknowledged potential for inaccurate injury identification. The ability to correctly 

identify injuries, use appropriate pathological terminology and reliably distinguish injury 

from infective or inflammatory genital conditions which mimic injury, requires a 

background in both forensic medicine and primary care gynaecology, and is essential not 

only for research of this kind, but for any forensic sexual assault examination. These skills 

are of even greater importance in the setting of the evidentiary use of medical findings that 

are unlikely to be verified by a second examiner and are rarely recorded photographically. 

 Experienced forensic gynaecological examiners are likely to be more adept at 

exposing all genital sites for examination without causing unnecessary delay or discomfort 

to a patient and thus more likely to identify injuries hidden within the multiple tissue folds 

of the female genitalia. Proficient use of posterior labial traction to expose the fossa 

navicularis during genital examination may be the sole reason that fossa navicularis injuries 

were detected so frequently in this study but not in others. The ability to distinguish injury 

from non-traumatic genital conditions can only be gained from significant experience in 

primary care genital examinations. Similarly, recognition of the typical features of self-

inflicted injury is an acquired forensic skill. If an examiner is not clinically experienced in 
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both settings, there is the potential for compromised injury detection rates in studies of this 

kind.  

 In spite of this aspect of the study, it is limited by the lack of any test of ‘inter-

observer reliability’ to verify consistency between examiners. While the author was 

involved in the training of all examining doctors and provided comprehensive resources 

[142] and supervision throughout the research period, without photographic documentation 

and/or the presence of a second examiner, complete consistency in injury and genital site 

identification between examiners is difficult to achieve and inter-observer reliability cannot 

be quantified without addressing it specifically [314, 397, 400]. Furthermore, the issue of 

‘intra-observer variability’ where an examining clinician may be inconsistent within their 

own practice cannot be ignored [399]. This is an issue of some debate in jurisdictions such 

as Australia where macroscopic examination of adult sexual assault victims without 

convenient access to colposcopic photographic or video recording equipment is the 

accepted norm. It could be argued, based on the findings of this study suggesting the 

importance of injury typology, that non-magnified photo-documentation of genital findings 

should be performed routinely as part of forensic sexual assault examinations, to ensure 

injury identification and documentation is robust and reliable. If concerns in relation to the  

confidentiality of such images can be addressed appropriately, the introduction of routine 

genital photo-documentation would provide security for the courts and a valuable teaching 

tool to ensure accuracy and consistency amongst examiners [106].  

 Whilst the use of examiners who are ‘blinded’ to whether penetration was 

consensual or nonconsensual is the only way to avoid potential bias, this is impossible to 

achieve in genital injury research of this kind. However, the use of different doctors to 

examine each consent group, most of whom were geographically separated, was an attempt 

to ameliorate this effect. All but one consensual group doctor recruited study participants in 
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Western Australia, and all nonconsensual group doctors recruited participants in 

Queensland. The forensic expertise of all examining doctors should promote objectivity in 

their approach to data collection, given that an impartial and unbiased perspective is a 

crucial element to the discipline of forensic medicine. 

 Recruitment of participants to studies of this nature presents a considerable 

challenge. The method by which women were recruited to the consensual group in this 

study was an improvement on other studies, in that it avoided the potential for selection 

bias. Women were recruited at the time they presented to a general practice or women’s 

health service for any reason requiring genital examination; the vast majority of women 

presenting for routine cervical screening. They were only recruited if they had had a single 

episode of consensual vaginal penetrative sexual intercourse in the 72 hours prior to the 

examination. By recruiting in this way, there was no possibility of a participant having 

altered or modified their usual sexual behaviour, because of study participation. Other 

consensual SI studies have recruited by flyer and pre-arranged appointment at a known 

time after a planned episode of sexual intercourse [113, 121] or recruited women who had 

presented to sexual assault services after alleging recent sexual assault but who later 

recanted this, or who returned for follow-up appointment having had recent consensual SI 

since the sexual assault [3]. Recruitment to nonconsensual case groups can be just as 

challenging with difficulties confirming the veracity of an incident particularly when 

intoxication with drugs or alcohol is involved. This study sought to address these concerns 

by including only police reported cases of sexual assault and excluding any cases involving 

intoxication where there was no clear memory of vaginal penetration, or symptoms or signs 

suggestive that vaginal penetration had occurred.  

The use of transparent plastic vaginal specula with fibre-optic light attachments 

during genital examination significantly improves visibility of the vaginal walls and upper 
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vaginal canal. This equipment was used by all examining doctors in this study to optimise 

intra-vaginal injury detection. Examining doctors in this study were asked to document 

injury seen at any of twelve genital sites, however only two of these twelve sites, vaginal 

wall and cervix, were internal to the hymen. Injuries to the vaginal walls and cervix were 

documented relatively infrequently in this study despite use of the illuminated specula, 

possibly because macroscopically detected injury is less common in these areas. However, 

inattention to the possibility of injury to the upper part of the vagina may relate to a 

‘historical’ focus on the external genitalia and vaginal entrance in the forensic examination 

of sexual assault victims, probably because of greater accessibility and visibility of this part 

of the female genital tract, in the absence of illuminated plastic vaginal specula. However, 

colposcopic studies that demonstrate the traumatic effect upon the vaginal epithelium, in 

particular, that of the posterior fornix, as a result of tampon insertion, vaginal speculum 

examination, the use of contraceptive diaphragms and also consensual sexual intercourse 

[150], suggest that greater attention to the upper part of the vaginal canal is warranted when 

examining for injury. It is possible that routine inclusion of specific intra-vaginal genital 

sites such as anterior, posterior or lateral vaginal walls and fornices, into forensic 

examination proformas could increase the likelihood that an examiner will detect injuries at 

these sites.   

 The rigorous methodological approach used in this study created a uniformity 

within the sample group not previously achieved; women in each consent group were of 

reproductive age and had had a single episode of vaginal penetrative sexual intercourse in 

the 72 hours prior to examination. Any sexual assault victim who had also had consensual 

sex within the 72 hours prior to examination was excluded.  

Specific details of any non-sexual penetration such as tampon insertion and vaginal 

speculum examination in the same time period were sought, permitting exclusion of these 
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cases and sub-sample analysis. All participants were questioned about the contraceptive 

method they used routinely and whether any barrier method was used during the index 

penetrative episode; none spontaneously reported the use of an intra-vaginal barrier method 

such as a diaphragm or female condom. However, in light of the potential for vaginal 

epithelial injury associated with the insertion of such contraceptive devices [238], a specific 

query about the use of intra-vaginal contraceptive methods in the previous 72 hours may be 

warranted. Furthermore, because participants were not asked specifically about recent 

penetrative masturbatory activity, this potential source of injury was not excluded.  

This study sought comprehensive details about each penetration scenario including 

all penetrating articles used during the episode of sexual intercourse and the use of any 

condom or lubricant with each. The relatively few cases where these details were not 

known, usually because of intoxication, were excluded from sub-sample analyses. This 

allowed inevitable differences between consent groups to be identified and addressed 

appropriately. Statistically significant consent group differences in penetration scenarios 

involving a penis (all consensual cases but only 71% of nonconsensual cases) and the use 

of a condom or lubricant (28% consensual cases and 7% nonconsensual cases) are to be 

expected. With larger study samples using the same detailed data collection in relation to 

penetration scenario, consent groups can be matched more accurately with respect to 

penetrating articles and use of condom or lubricant. 

Attention to any potential ‘facilitator’ of penetration or ‘penetration aid’ is of 

considerable relevance in the investigation of genital injury causation. Questions about the 

use of condom or lubricant during a sexual assault are routinely asked as part of sexual 

assault forensic examinations, but the possibility that saliva may be used in a setting where 

other penetration aids are not conveniently accessible, as might be the case in a sexual 

assault, has not been acknowledged in previous studies and was not included in data 
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collection for this study. This aspect is important with respect to possible detection of 

biological material from the accused, as well as injury causation and is therefore a serious 

omission from sexual assault examination proformas. Future work in this area should 

include this information with any genital injury data. 

Information about the position in which sexual intercourse occurred is likely to be 

of relevance to injury causation, and was not sought in this study. One study which did seek 

this information from participants [113], did not identify any significant association with 

genital injury. However, if we are to focus our thinking around sex-related genital injury 

upon mechanism of causation, as we do with the interpretation of other injuries in forensic 

medicine, it is important that this aspect is explored further. Whether there is any value in 

pursuing a means of quantifying the somewhat subjective perception of ‘degree of 

roughness’ associated with penetration, as some researchers have done [122], remains to be 

seen. Whilst of potential relevance, estimates of the duration of time over which penetration 

occurred, may similarly be too subjective, especially in a nonconsensual setting, to be of 

value in future studies. 

Not unexpectedly, statistically significant consent group differences existed for 

timing of examination; all nonconsensual cases were examined within 48 hours of 

penetration whereas only 72% of consensual cases were examined in this time frame, with 

the remainder examined between 48 and 72 hours after penetration. The cut-off time of ‘72 

hours’ post-penetration was chosen for this study because of the somewhat arbitrary use of 

this time period for the examination of sexual assault victims in many sexual assault 

services. Since the evidence for different ‘cut-off’ times for forensic examination is less 

than robust and there is a lack of consensus in this regard [382, 422, 423], the need for 

matched consent group studies using a range of penetration to examination times is 

apparent and can be addressed in larger studies. 
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With the prospect that injury typology may prove important, further investigation of 

the timing of injury appearance in the genital area is critical. Studies involving multiple 

examinations of the same individual at defined times after consensual and nonconsensual 

vaginal penetration are the only way to achieve an understanding of how soon different 

injury types become visible, the sites at which they are seen and how long they persist for. 

Some researchers have progressed this issue [39, 448] despite the considerable challenges 

involved.  

 The potential for previous obstetric injury or procedure after vaginal delivery to 

affect the likelihood of sex-related genital injury has not previously been explored to the 

same extent as in this study. Although a statistically significant association with previous 

obstetric history was not found, results suggest that a previous history of giving birth 

vaginally, sustaining a birth-related vaginal tear, or undergoing episiotomy or post-birth 

vaginal suturing may have a protective effect with respect to injury. This highlights the 

need to include the same information in future genital injury studies to explore and clarify 

the meaning of this finding.  

 The ethical and methodological difficulties associated with investigating the role 

that genital infection plays in sex-related genital injury causation has contributed to the lack 

of available information in relation to this issue. This study provides one means of 

identifying those who might have had genital infection at the time of penetration; specific 

query about timing in relation to penetration of the onset of genital symptoms if they exist 

together with laboratory proof of infection. This is less than ideal and relies upon 

participant recall of symptom onset which may be inaccurate and short penetration to 

examination times to reduce the uncertainty created by window periods of infection 

detection. Furthermore, not all such conditions will be associated with genital symptoms, 

and while routine testing will identify those with laboratory proven conditions at the time 
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of examination, without reported symptoms there is no means of assessing time of onset. 

With larger studies, the gathering of more detailed information about genital symptoms and 

routine laboratory screening of all participants, the significance of genital infection, if it 

exists, may be resolved.   

 Although recent genital injury studies have finally acknowledged the need to record 

only pathologically defined injuries, the importance of this issue cannot be over-

emphasised. The inclusion of genital findings such as redness, hyperaemia and increased 

vascularity whether in macroscopic or colposcopic studies, nullifies any potential value in 

their findings. It may be the case that the inclusion of well defined, circumscribed ‘red 

bruises’ as genital injury findings is similarly problematic. Without careful consideration of 

genital injury typology in future research, results may continue to be compromised by non-

specific, ‘non-injury’ findings.  

 It is worth noting that the exclusion of redness and swelling as injury findings from 

colposcopic genital injury studies has reduced the injury prevalence outcomes considerably. 

Early colposcopic studies which included redness and swelling, cited nonconsensual genital 

injury rates of 87-89% [3, 159] while later studies which did not, identified nonconsensual 

genital injury rates of 32.1% [121] and 52.5% [295], more similar to the macroscopically 

detected genital injury findings of this study. However, the use of colposcopy in consent 

group comparison studies, whether non-specific findings are excluded or not, has been 

shown to remove the difference in injury detection rates between consensual and 

nonconsensual groups [121] and thereby limits any value it may have as part of a forensic 

sexual assault examination. It is clear that by restricting genital injury findings to those 

which are pathologically defined, ensuring examiners are trained to recognise these 

accurately and are using good examination techniques with transparent, illuminated 

specula, macroscopic genital examination is not improved upon by colposcopic 
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examination and in fact, is more likely to achieve the differential outcome between consent 

groups required by the courts. 

6.4 Implications for future practice and research 

This study was the first prospective study to investigate macroscopically detected 

genital injury in women after consensual and nonconsensual vaginal penetrative sexual 

intercourse and as such, is of crucial importance to jurisdictions where this method of 

examination, rather than colposcopy and genital staining techniques, is routinely used in the 

forensic examination of sexual assault victims. It has shown that genital injury is 

significantly more likely to occur as a result of nonconsensual vaginal penetration than 

consensual vaginal penetration and identified the possible existence of typological 

differences in genital injury resulting non-consensually and consensually.  

The results also demonstrate that forensic sexual assault examiners with forensic 

expertise and experience in primary care gynaecological examination are able to detect sex-

related genital injury with macroscopic or ‘naked eye’ examination in as many, if not more, 

women than when magnification and genital staining techniques are used [3, 121, 295, 312, 

315, 360]. This was shown to be the case in spite of the fact that pre-pubertal and 

postmenopausal women, and anal findings were excluded and the use of broad non-

pathological injury definitions avoided. Furthermore, it has shown that macroscopic or 

‘naked eye’ genital examination is the best means of identifying a difference in genital 

injury prevalence resulting from consensual and nonconsensual vaginal penetration. It 

follows that macroscopic examination is the examination method most likely to confirm 

typological differences in injury between consent groups, should they exist. 

The importance of excluding findings that cannot be confirmed as injury is 

highlighted and the possibility that ‘red bruises’ should be excluded from genital injury 

documentation for the same reasons, is raised for future consideration. The need for clear 
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distinction between genital lacerations and abrasions, especially if a more interpretive 

approach to genital injury is to be pursued, cannot be disregarded, even if the typology 

differences between consent groups, as identified in this study, are not confirmed in future 

work. The value of non-magnified genital injury photo-documentation as a routine part of 

the forensic sexual assault examination can now be further understood in the context of 

accurate and consistent injury documentation for the purposes of research, in addition to its 

benefits as a means of confirming evidentiary findings and use as a teaching tool. 

In addition, the critical role of finger penetration in genital injury causation cannot 

be underestimated. The inclusion of genital injury data arising from finger penetration with 

that arising from other penetration scenarios, has the potential to significantly skew 

outcomes if not recognised, and future genital injury research which does not acknowledge 

this by collecting detailed penetration scenario information will produce unreliable results.  

 The tightly controlled methodology used in this study is likely to have contributed 

significantly to its unique findings; a greater genital injury prevalence in nonconsensual 

cases than previously found, as well as a larger differential in genital injury prevalence 

between consensual and nonconsensual groups. The third and unexpected finding that 

abrasions and bruises were not seen as a result of consensual vaginal penetration, may be an 

artefactual outcome of the relatively small sample size and existing differences between 

consent groups. However, to disregard this observation without further investigation, would 

result in the loss of a valuable opportunity to determine whether there is indeed any 

relationship between consent and sex-related genital injury that might prove useful for the 

courts, or of equal worth, whether the debate can be put to rest. 

 Finally, this study provides a timely and much needed basis for future genital injury 

research which is useful in jurisdictions examining sexual assault victims macroscopically, 

such as Australia, more reliable and robust than work done in this field to date and 
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ultimately, of greater assistance to the courts in interpreting the significance of genital 

findings in the prosecution of sexual offences.  
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Data Analysis Table 1  List of all variables (64 categorical and 10 continuous) 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CASE CHARACTERISTIC VARIABLES (31) 
18-21 yrs 
22-29 yrs 

Age 

30-45 yrs 
Pigmented Skin pigment 
Non-pigmented 

Hormonal status 
Pregnant 
Post-partum 
Breastfeeding 
Peri-menopausal symptoms 
Post-menopausal 
Hormonal preparations used 
Any hormonal preparation 
Any hormonal contraception 
Combined OCP 
Progesterone only OCP 
Other hormonal contraception 
Hormone replacement therapy 
Topical hormonal preparation 
Relevant medical history 
Coagulation disorder 
Connective tissue disorder 
Genital skin disorder 
Taking anticoagulants 
Taking systemic corticosteroids 
Applying topical genital medication 
Relevant obstetric and gynaecological surgery 
Previous vaginal deliveries 
Previous episiotomy 
Previous post vaginal delivery suturing 
Vaginal tears at delivery 
Genital,vaginal or cervical surgery 
Infibulation or FGM 
GENITAL SYMPTOMS/INFECTION  
Genital symptom/s present at time of examination 
Genital symptom/s present prior to index penetration 
Genital symptom/s onset since index penetration 
Clinical signs of infection/inflammation 
Laboratory evidence of infection 
 
MISCELLANEOUS (3) 
Relationship to sexual contact 
Presence and severity of non-genital injury 
Intoxication 

PENETRATION SCENARIO VARIABLES (25) 
<12 hrs 
12-23 hrs 
24-47 hrs 

 
Penetration to examination time 
(PET) 
 48-72 hrs 
PET < 24hrs 
PET < 48 hrs 
PET < 72 hrs 
Type of penetrating article 
Penetration by more than one type of article 
Penetration involving a penis 
Penetration involving finger/s 
Penetration involving an object 
Penetration involving an unknown object 
Penetration not involving a penis 
Penis only 
Finger/s only 
Penis and finger/s only 
Unknown penetrating article 
Aid or accessory to penetration 
Use of condom ± lubricant 
Use of condom only 
Use of lubricant ± condom 
Use of lubricant only 
Use of both condom and lubricant 
Use of any ‘penetration aid’ (condom, lubricant, both) 
Neither condom or lubricant used 
Unknown whether condom or lubricant used 
Recent non-sexual vaginal penetration 
Use of tampon in 72 hours prior to examination 
Vaginal speculum examination in 72 hours  
prior to examination 
Previous vaginal penetration ever 
No previous vaginal penetration before 
 
CONTINUOUS VARIABLES (10) 
Age 
INJURY PATTERN VARIABLES 
Number of injuries in an individual 
Number of sites of injury  in an individual 
Number of lacerations  in an individual 
Number of abrasions  in an individual 
Number of bruises  in an individual 
Number of different injury types in an individual 
Number of injuries at each of 12 genital sites 
Number of genital sites injured in an individual 
Total surface area of injury in an individual 
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INDIVIDUAL INJURY VARIABLES (5) 
Type of injury (bruise, abrasion, laceration) 
Genital site 
Size of injury 
Colour of injury (bruises only) 
Shape of injury 
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Data Analysis Table 2i 
Frequency table for case characteristics variables: all cases 

 
  

No of cases in 
whole sample 

(n = 122) 

 
% of whole 

sample  

CASE CHARACTERISTICS 
18-21 27 22.1 
22-29 40 32.8 

Age 

30-45 55 45.1 
Yes 20 16.4 Skin pigmented 
No 102 83.6 

Hormonal status 
Pregnant 3 2.5 
Post-partum None  
Breastfeeding 1 0.8 
Peri-menopausal symptoms 1 0.8 
Post-menopausal None  
Hormonal preparations used 
Any hormonal preparation 52 42.6 
Any hormonal contraception 52 42.6 
Combined OCP 39 32 
Progesterone only OCP 2 1.6 
Other hormonal contraception 11 9 
Hormone replacement therapy None  
Topical hormonal preparation None  
Relevant medical history 
Coagulation disorder None  
Connective tissue disorder None  
Genital skin disorder 1 0.8 
Taking anticoagulants None  
Taking systemic corticosteroids None  
Applying topical genital medication None  
Relevant obstetric and gynaecological surgery 
Previous vaginal deliveries 50 41 
Previous episiotomy 20 16.4 
Previous post vaginal delivery suture 32 26.2 
Vaginal tears at delivery 7 5.7 
Genital,vaginal or cervical surgery 24 19.7 
Infibulation or FGM None  
Genital symptoms and infection 
Symptoms at examination 29 23.8 
Symptoms prior to penetration 10 8.2 
Symptoms since penetration 19 15.6 
Lab. evidence infection at exam 19 15.6 
Symptoms prior to penetration + lab evidence 
infection at exam 

4 3.3 
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Data Analysis Table 2ii 
Frequency table for penetration scenario variables: all cases  

 
  

No of cases in 
whole sample 

(n = 122) 

 
% of whole 

sample  

PENETRATION SCENARIO 
<12 hrs 39 32 
12-23 hrs 21 17.2 
24-47 hrs 39 32 

 
Time from penetration to 
examination 
 48-72 hrs 23 18.9 

Type of penetrating article 
Penetration by more than one type of article 44 36.1 
Penetration involving a penis 110 90.2 
Penetration involving finger/s 50 41 
Penetration involving an object 5 4.1 
Penis alone 66 54.1 
Finger/s alone 8 6.6 
Penis and finger/s 39 32 
Unknown penetrating article 4 3.3 
Accessory to penetration 
Use of condom ± lubricant 13 10.7 
Use of condom only 10 8.2 
Use of lubricant ± a condom 16 13.1 
Use of lubricant only 13 10.7 
Use of both condom and lubricant 3 2.5 
Use of any ‘penetration aid’ 
(condom, lubricant or both) 

26 21.3 

Neither condom or lubricant used 91 74.6 
Unknown if condom or lubricant used 5 4.1 
Recent non-sexual vaginal penetration 
Use of tampon in 72 hours prior to examination 6 4.9 
Vaginal speculum examination in 72 hours prior to 
examination 

1 0.8 

Previous vaginal penetration ever 
No previous vaginal penetration before 2 1.6 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

Data Analysis Table 2iii 
Frequency table for miscellaneous variables: all cases 

 
 
   

No of cases in 
whole sample 

(n = 122) 

 
% of whole 

sample  

MISCELLANEOUS 
Presence of any non-genital injury 30 24.6 
Severity of non-genital injury 
No treatment required 27 22.1 
Outpatient assessment and/or treatment required 2 1.6 
Inpatient assessment and/or treatment required 1 0.8 
Relationship to sexual contact 
Current regular partner 85 69.7 
Previous regular sexual partner 2 1.6 
Previous casual sexual partner 2 1.6 
Known to woman but no previous sexual contact 14 11.5 
Unknown to woman and no previous sexual contact 
(ie stranger) 

16 13.1 

No memory of who sexual contact was 3 2.5 
Other 
Intoxication 9 113 
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Data Analysis Table 3i 
Frequency table for case characteristic variables for consensual and non-consensual case groups 

 
Non-
consensual  
(n = 41) 

Consensual  
 
(n = 81) 

 

n % n % 
18-21 14 34.1 13 16 
22-29 13 31.7 27 33.3 

Age category 

30-45 14 31.7 41 50.6 
Not pigmented 37 90.2 65 80.2 Skin type 
Pigmented 4 9.8 16 19.8 

Hormonal status 
  Pregnant 2 4.9 1 1.2 

  Postpartum (6 weeks) No women in either group 
  Breastfeeding 0 0 1 1.2 

  Perimenopausal 0 0 1 1.2 
  Postmenopausal No women in either group 
Use of hormonal preparations 
  Any hormonal preparation 12 29.3 40 49.4 
  Any hormonal contraception 12 29.3 40 49.4 
       Combined OCP 7 17.1 32 39.5 
       Progesterone only  OCP 0 0 2 2.5 
       Other hormonal contraception 5 12.2 6 7.4 
  HRT No women in either group 
  Topical hormonal prep. No women in either group 
  Other hormonal medication No women in either group 
Medical conditions and medications 
  Coagulation disorder No women in either group 
  Connective tissue disorder No women in either group 
  Genital skin disorder  0 0 1 1.2 
  Anticoagulants No women in either group 
  Systemic corticosteroids No women in either group 
  Topical genital preparations No women in either group 
Obstetric injury or surgery 
  Previous vaginal deliveries 16 39 34 42 
  Previous episiotomy 5 12.2 15 18.5 
  Previous post-delivery suture 6 14.6 26 32.1 
  Vaginal tears at delivery 1 2.4 6 7.4 
Relevant gynaecological surgery 
  Genital,vaginal or cervical surgery 11 26.8 13 16 
  Infibulation or FGM No women in either group 
Possible genital infection 
Symptoms at examination 16 39 13 16 
Symptoms prior to penetration 1 2.4 9 11.1 
Symptoms since penetration 15 36.6 4 4.9 
Lab. evidence infection at exam 11 26.8 8 9.9 
Symptoms prior to penetration + lab 
evidence infection at exam 

0 0 4 6.2 

 
 
 
 
 
 
 



Data Analysis Table 3ii 
Frequency table for penetration scenario variables for consensual and non-consensual case groups 

 
Non-consensual  
(n = 41) 

Consensual  
(n = 81) 

 
 

n % n % 
<12hrs 30 73.2 9 11.1 
12-23hrs 7 17.1 14 17.3 
24-47hrs 4 9.8 35 43.2 

Time between penetration and 
examination 

48-72hrs 0 0 23 28.4 
Penetrating article 
Penetration by more than one type article 10 24.4 34 42 
Penetration involved a penis 29 70.7 81 100 
Penetration involved finger/s 18 43.9 32 39.5 
Penetration involved an object 1 2.4 4 4.9 
Penis alone 19 46.3 47 58 
Finger/s alone 8 19.5 0 0 
Penis and finger/s 9 22 30 37 
Unknown penetrating article 4 9.8 0 0 
Accessory to penetration (ie condom or lubricant used) 
Use of condom ± lubricant 1 2.4 12 14.8 
Use of condom only 1 2.4 9 11.1 
Use of lubricant ± condom 2 4.9 14 17.3 
Use of lubricant only  2 4.9 11 13.6 
Use of both condom and lubricant 0 0 3 3.7 
Use of any ‘penetration aid’  
(ie condom, lubricant or both) 

3 7.3 23 28.4 

Neither condom or lubricant used 33 80.5 58 71.6 
Unknown if condom or lubricant used 5 12.2 0 0 
Recent non-sexual penetrative episodes 
Use of tampon in  72 hr time period prior to exam. 5 12.2 1 1.2 
Vaginal speculum exam. in 72 hrs prior to exam. 1 2.4 0 0 
Previous vaginal penetration ever 
Not previously penetrated vaginally 1 2.4 1 1.2 
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Data Analysis Table 3iii 
Frequency table of miscellaneous variables for consensual and non-consensual case groups 
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 Non-
consensual  
(n = 41) 

Consensual  
 
(n = 81) 

 

n % n % 
Presence of any non-genital injury 30 73.2   
Severity of non-genital injury 
No treatment required 27 65.9   
Outpatient assessment and/or treatment required 2 4.9   
Inpatient assessment and/or treatment required 1 2.4   
Relationship to sexual contact 
Current regular partner 4 9.8 81 0 
Previous regular sexual partner 2 4.9 0 0 
Previous casual sexual partner 2 4.9 0 0 
Known to woman but no previous sexual contact 14 34.1 0 0 
Unknown to woman and no previous sexual contact             
(ie stranger) 

16 39 0 0 

No memory of who sexual contact was 3 7.3 0 0 
Other 
Intoxication 9 22   

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Data Analysis Table 4i  
Consent group comparison of case characteristic variables  

Non-
consensual 

cases 
(n = 41) 

Consensual 
cases 

 
(n = 81) 

 
Non-consensual vs consensual  

groups  
 

 

n % n % χ2 OR (95% CI) p-value 
18-21 14 34.1 13 16 5.173 2.71 (1.13-6.52) 0.03* 
22-29 13 31.7 27 33.3 0.002 0.93 (0.42-2.07) 0.86 

Age category 

30-45 14 31.7 41 50.6 2.983 0.51 (0.23-1.10) 0.09 
Not pigmented 37 90.2 65 80.2 2.28 (0.71-7.32) Skin type 
Pigmented 4 9.8 16 19.8 

1.323 
0.44 (0.14-1.41) 

0.17 
 

Hormonal status 
  Pregnant 2 4.9 1 1.2 0.37 4.10 (0.36-46.64) 0.26 
  Postpartum (6 weeks) No women in either group were post-partum 
  Breastfeeding 0 0 1 1.2 0.0 0.65 (0.03-16.22) 0.79 
  Perimenopausal 0 0 1 1.2 0.0 0.65 (0.03-16.22) 0.79 
  Postmenopausal No women in either group were post menopausal  
Use of hormonal preparations 
 Any hormonal contraception 12 29.3 40 49.4 3.718 0.42 (0.19-0.95) 0.04* 
     Combined OCP 7 17.1 32 39.5 5.310 0.32 (0.12-0.80) 0.01* 
     Progesterone only  OCP 0 0 2 2.5 0.068 0.38 (0.02-8.17) 0.54 
     Other hormonal contraception   5 12.2 6 7.4 0.289 1.74 (0.50-6.07) 0.39 
  HRT No women were taking HRT 
  Topical hormonal prep. No women were using topical hormonal preparations 
  Other hormonal medication No women were on other hormonal medication 
Medical conditions and medications 
  Coagulation disorder No women had coagulation disorders 
  Connective tissue disorder No women had connective tissue disorders 
  Genital skin disorder  0 0 1 1.2 0.0 0.65 (0.03-16.22) 0.79 
  Anticoagulants No women were taking anticoagulants 
  Systemic corticosteroids No women were taking systemic corticosteroids 
  Topical genital preparations No women were using topical genital preparations 
Obstetric injury or surgery 
Previous vaginal deliveries 16 39 34 42 0.88 (0.41-1.91) 
No previous vaginal deliveries 25 61 47 58 

0.014 
1.13 (0.52-2.43) 

0.75 
 

Previous episiotomy 5 12.2 15 18.5 0.400 0.61 (0.21-1.82) 0.38 
Previous post-delivery suture 6 14.6 26 32.1 3.436 0.36 (0.14-0.97) 0.04* 
Vaginal tears at delivery 1 2.4 6 7.4 0.494 0.31 (0.04-2.69) 0.29 
Relevant gynaecological surgery 
Previous genital, vaginal or 
cervical surgery 

11 27 13 16 1.378 1.92 (0.77-4.77) 0.16 

Infibulation or FGM No women had undergone infibulation 
Possible genital infection 
Symptoms at examination 16 39 13 16 6.712 3.35 (1.41-7.94) 0.01* 
Symptoms onset prior to penetration 1 2.4 9 11.1 1.69 0.20 (0.02-1.64) 0.13 
Symptoms onset since penetration 15 36.6 4 4.9 18.398 11.11(3.38-36.48) <0.005* 
Lab. evidence infection at exam 11 26.8 8 9.9 4.731 3.35 (1.22-9.14) 0.02* 
Symptoms prior to penetration + 
lab evidence infection at exam 

0 0 4 6.2 0.0 0.21 (0.01-3.95) 0.30 

*statistical significance p<0.05 
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Data Analysis Table 4ii  
Consent group comparison of penetration scenario variables 

 
Non-consensual 

cases 
(n = 41) 

Consensual 
cases 

(n = 81) 

      
Non-consensual vs consensual         

groups 
 

 
 

n % n % χ2 OR (95% CI) p-value 
<12hrs 30 73.2 9 11.1 48.206 21.82 (8.20-58.05) <0.005* 
12-23hrs 7 17.1 14 17.3 0.001 0.99 (0.36-2.67) 0.98 
24-47hrs 4 9.8 35 43.2 14.008 0.14 (0.05-0.44) <0.005* 

Time between 
penetration and 
examination 

48-72hrs 0 0 23 28.4 14.347 0.03 (0.00-0.51) 0.02* 
PET <24hrs 37 90.2 23 28.4 39.225 23.33 (7.47-72.87) <0.005* 
PET <48hrs 41 100 58 71.6 14.347   
Penetrating article 
Penetration by more than one 
type article 

10 24.4 34 42 2.928 0.45 (0.19-1.03) 0.06 

Penetration involved a penis 29 70.7 81 100 23.097  <0.005* 
Penetration involved finger/s 18 43.9 32 39.5 0.074 1.20 (0.56-2.56) 0.64 
Penetration involved an 
object 

1 2.4 4 4.9 0.030 0.48 (0.05-4.45) 0.52 

Penis only 19 46.3 47 58 1.496 0.62 (0.29-1.33) 0.22 
Finger/s only 8 19.5 0 0 13.879 41.36(2.32-737.09) 0.01* 
Penis and finger/s 9 22 30 37 2.197 0.48(0.20-1.14) 0.09 
Penetration involved an 
unknown article 

4 9.8 0 0 5.383 19.56(1.03-372.70) 0.05 

Accessory to penetration (ie condom or lubricant used) 
Use of condom ± lubricant 1 2.4 12 14.8 3.176 0.14(0.02-1.15) 0.07 
Use of condom only 1 2.4 9 11.1 1.690 0.20(0.02-1.64) 0.13 
Use of lubricant ± condom 2 4.9 14 17.3 2.669 0.25(0.05-1.14) 0.07 
Use of lubricant only  2 4.9 11 13.6 1.348 0.33(0.07-1.55) 0.16 
Use of both condom and 
lubricant 

0 0 3 3.7 0.396 0.27(0.01-5.36) 0.39 

Use of any accessory           
(ie condom, lubricant or both) 

3 7.3 23 28.4 6.010 0.20(0.06-0.71) 0.01* 

No ‘pen. accessory’ used  (ie 
neither condom or lubricant) 

33 80.5 58 71.6 7.212 1.64(0.66-4.07) 0.29 

Unknown if condom or 
lubricant used 

5 12.2 0 0  24.56(1.32-456.00) 0.03* 

Recent non-sexual penetrative episodes 
Use of tampon during 72 hr 
time period prior to 
examination 

5 2.4 1 1.2 4.846 11.11(1.25-98.57) 0.03* 

Speculum examination during 
72 hr time period prior to 
examination 

1 2.4 0 0 0.121 6.04(0.24-151.52) 0.27 

Previous vaginal penetration ever 
Not previously penetrated 
vaginally 

1 2.4 1 1.2 0.0 2.00(0.12-32.81) 0.63 

*statistical significance p<0.05 
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Data Analysis Table 4iii  
Summary of case characteristic and penetration scenario variables with significant association with injury prevalence, type  
and pattern and variables with significant differences between consent groups (n = 122) 
 

 

SIGNIFICANT ASSOCIATION WITH INJURY TYPE AND PATTERN 
(p<0.05) 

 
 

VARIABLE 

SIGNIFICANT  
DIFFERENCE 

BETWEEN 
CONSENT 
GROUPS 
(p<0.05) 

SIGNIFICANT 
ASSOCIATION 

WITH 
PRESENCE OF 
ANY INJURY 

(p<0.05) 

At least 
one 

laceration 

At least 
one 

abrasion 

At least 
one  

bruise 

>1 injury One 
dimens. 
> 1cm 

>1 site of 
injury 

>1 injury 
at a single 

site 

>1 type of 
injury 

Total 
injury SA 
>0.6cm² 

Non-consensual  p<0.005 p = 0.006 p = 0.01 p = 0.01 p < 0.005 p = 0.04 p = 0.01 p<0.005 p <0.005 p <0.005 

Age 18-21yrs p = 0.03           
On hormonal contraception p = 0.04           
Previous vaginal deliveries   p = 0.03         

Previous post-delivery 
suture 

p = 0.04           

Previous gynae. surgery  p = 0.03          

Examination < 24 hrs p < 0.005 p < 0.005 p = 0.03 p = 0.003 p = 0.01 p<0.005  p = 0.005 p = 0.01 p = 0.006 p = 0.016 

Pen. involving a penis p < 0.005 p = 0.01  p = 0.003 p = 0.01  p = .007 p = 0.044  p = 0.021 p = 0.005 

Pen. with finger/s only p = 0.01 p < 0.005  p = 0.009 p = 0.001  p = 0.03    p = 0.013 

Pen. with penis only            

Pen. involving finger/s            

Use of condom and/or 
lubricant 

p = 0.01           

Tampon use in 72 hrs prior 
to examination 

p = 0.03           

Speculum exam. in 72 hrs 
prior to examination 

   p = 0.02 p = 0.03       

Genital symptoms onset 
since penetration 

p<0.005 p<0.005 p = 0.001 p = 0.01 p = 0.04 p<0.005 p= 0.03 p<0.005 p<0.005 p = 0.011 p = 0.005 

Clinical signs of infection 
or inflammation 

 p = 0.01 p = 0.023         

Laboratory evidence of 
infection at examination 

p = 0.02 p = 0.02          
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Data Analysis Table 5i  
Frequency table for all individual consensual and non-consensual injuries 

 
 
 
 
 
 
 
 
 

CONSENSUAL 
(n=10) 

NONCONSENSUAL  
(n=74) 

 
Lacerations 

(n=10) 

 
Lacerations 

(n=43) 
 

 
Abrasions  

(n = 18) 

 
Bruises  
(n=13) 

 
 
 

ALL INJURIES  
(n=84) 

n % n % n % n % 
SITE  

Outer lab majora         
Inner lab majora   2 5 8 44.4   
Labia minora   12 28 2 11 4 31 
Fossa navicularis 3 30 14 33 2 11 1 7.7 
Post fourchette 5 50 5 12 3 17 1 7.7 
Hymen   2 5   2 15 
Vaginal wall   3 7   1 7.7 
Cervix     1 6 1 7.7 
Peri-urethral 1 10 5 12 2 11   
Perineum 1 10     2 15 
Mons         
Clitoris         

Number located 
at these sites: 

Clitoral hood       1 7.7 
SIZE 
One dimensional 10 100 43 100 11 61 2 15 
Two dimensional     7 39 11 85 
At least one dimension >1cm 1 10 2 5 2 11 1 8 

<0.6cm²     4 22 7 54 
0.6-1cm²     2 11 4 31 

Surface area  
 
 >0.6cm²     1 6   
SHAPE 
Linear/straight 10 100 41 95 13 72 2 15 
Curvilinear         
Circular/oval       4 31 
Square/rectangular     1 6   
Triangular         
Y or V shaped         
Irregular/ill-defined   2 5 4 22 7 54 
COLOUR 
Grey/blue       1 7.7 
Purple       1 7.7 
Red       11 84.6 



Data Analysis Table 5ii 
Frequency table for injury prevalence, type and pattern in all cases, and in non-
consensual and consensual cases 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

ALL  
CASES 

(n = 122) 

Non-consensual 
cases 

(n = 41) 

Consensual 
cases 

(n = 81) 

 

n % n % n % 
Any genital injury 30 24.6 22 53.6 8 9.9 
More than one genital injury 17 13.9 15 36.6 2.5 2 
Type of genital injury    
Presence of at least one bruise 10 8.2 10 24.4   
Presence of at least one abrasion 8 6.6 8 19.5   
Presence of at least one laceration 21 17.2 13 31.7 8 9.9 
Presence of an incised wound       
More than one laceration 11 9 9 22 2 2.5 
Site of genital injury    

Inner lab majora 3 2.5 3 7.3   
Labia minora 9 7.4 9 22   
Fossa navicularis 12 9.8 9 22 3 3.7 
Post fourchette 9 7.4 6 14.6 3 3.7 
Hymen 4 3.3 4 9.8   
Vaginal wall 2 1.6 2 4.9   
Cervix 2 1.6 2 4.9   
Peri-urethra 4 3.3 3 7.3 1 1.2 
Clitoral hood 1 0.8 1 2.4   
Perineum 2 1.6 1 2.4 1 1.2 
Mons       
Outer lab majora       

Presence of at 
least one injury 
to: 

ClitorIs       
More than one injury at a single site 14 11.5 12 29.3 2 2.5 
Size of genital injury    
Presence of  any genital injury 
measurable in two dimensions 

12 9.8 12 29.3   

Presence of genital injury with total 
surface area >0.6cm² 

9 7.4 9 22   

Presence of any genital injury with at 
least one dimension of >1cm length 

5 4.1 4 9.8 1 1.2 

Total number of sites with genital 
injury 

   

More than one site with a genital 
injury 

9 7.4 9 22   

Different types of injury    
More than one type of genital injury 7 5.7 7 17.1   
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Data Analysis Table 5iii  
Comparison of injury prevalence, type and pattern in non-consensual and 
consensual groups 
 

*statistical significance p<0.05 

 
Non-

consensual 
cases 

(n = 41) 

 
Consensual 

cases 
 

(n = 81) 

 
Non-consensual vs  
consensual cases  

 

 

n 
 

% 
 

n 
 

% 
 

χ2 OR (95% CI) p-value 

No of cases with any injury 22 53.7 8 9.9 25.83 10.57 (4.07-27.42) <0.005* 
No of cases with more than one injury 15 36.6 2 2.5 23.651 22.79 (4.88 – 106.36) <0.005* 
TYPE OF INJURY  

Abrasion 8 19.5 0 0 21.52 41.36 (2.32-737.09) 0.01* 
Bruise 10 24.4 0 0 16.914 54.33 (3.09-955.15) 0.01* 

No of cases with at least 
one of this type of injury 

Laceration 13 31.7 8 9.9 9.104 4.24 (1.59-11.32) <0.005* 
No of cases with more than one type of injury 7 17.1 0 0 11.684 35.43 (1.97-637.79) 0.02* 
No of cases with more than one laceration 9 22 2 2.5 10.332 11.11 (2.27-54.28) <0.005* 
SITE OF INJURIES  

Mons 0 0 0 0    
Outer lab majora 0 0 0 0    
Inner lab majora 3 7.3 0 0 3.409 14.82 (0.75-294.06) 0.08 
Labia minora 9 22 0 0 16.118 47.65 (2.69-842.68) 0.01* 
Fossa navicularis 9 22 3 3.7 8.266 7.31 (1.86-28.77) <0.005* 
Post fourchette 6 14.6 3 3.7 3.294 4.46 (1.05-18.85) 0.04* 
Hymen  4 9.8 0 0 5.383 19.56 (1.03-372.70) 0.05 
Vaginal wall 2 4.9 0 0 1.561 10.32(0.48-220.05) 0.13 
Cervix 2 4.9 0 0 1.535 10.32(0.48-220.05) 0.13 
Peri-urethra 3 7.3 1 1.2 1.547 6.32 (0.64-62.74) 0.12 
Clitoral hood 1 2.4 0 0 0.121 6.04 (0.24-151.52) 0.27 
Clitoris 0 0 0 0    

No of cases with at least 
one injury at this site 

Perineum 1 2.4 1 1.2 0.000 2.00 (0.12-32.81) 0.63 
No of cases with more than one injury at a 
single site 

12 29.3 2 2.5 16.697 16.34 (3.45-77.49) <0.005* 

No of cases with more than one site of injury 9 22 0 0 16.118 47.65 (2.69-842.68) 0.01* 
SIZE OF INJURIES  
Presence of any genital injury with at least one 
dimension of >1cm in length 

4 9.8 1 1.2 3.095 8.65 (0.93-80.09) 0.06 

Presence of  any genital injury measurable in 
two dimensions 

12 29.3 0 0 23.097 70.61 (4.05-1231.62) <0.005* 

Presence of genital injury with total surface 
area >0.6cm² 

9 22 0 0 16.118 47.65 (2.69-842.68) 0.01* 
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Data Analysis Table 6i 
Case characteristics and presence or absence of genital injury 
 

Cases with 
genital injury 

(n = 30) 

Cases without 
genital injury 

(n = 92) 

 
Genital injury vs no genital injury cases 

 

 

n % n %  χ2 OR (95% CI) p-value 
18-21 9 30 18 19.6 1.429 1.762 (0.69-4.49) 0.24 
22-29 10 33.3 30 32.6 0.034 1.086 (0.45-2.61) 0.94 

Age category 

30-45 11 36.7 44 47.8 1.138 0.632 (0.27-1.47) 0.29 
Not pigmented 26 86.7 76 82.6  1.37 (0.42-4.47) 0.60 Skin type 
Pigmented 4 13.3 16 17.4 0.056 0.731 (0.22-2.38) 0.60 

Hormonal status 
  Pregnant 0 0 3 3.3 0.104 0.42 (0.02-8.35) 0.57 
  Postpartum (6 weeks) No women in either group were post-partum 
  Breastfeeding 0 0 1 1.1 0.0 1.00 (0.04-25.20) 1.00 
  Perimenopausal 1 3.3 0 0 0.351 9.41 (0.37-237.18) 0.17 
  Postmenopausal No women in either group were post menopausal  
Use of hormonal preparations 
 Any hormonal contraception 13 43.3 39 42.4 0.0 1.039 (0.45-2.39) 0.93 
     Combined OCP 10 33.3 29 31.5 0.0 1.086 (0.45-2.61) 0.85 
     Progesterone only  OCP 0 0 2 2.2 0.0 0.59(0.03-12.71) 0.74 
     Other hormonal contraception   3 10 8 8.7 0.0 1.167 (0.29-4.71) 0.83 
  HRT No women were taking HRT 
  Topical hormonal prep. No women were using topical hormonal preparations 
  Other hormonal medication No women were on other hormonal medication 
Medical conditions and medications 
  Coagulation disorder No women had coagulation disorders 
  Connective tissue disorder No women had connective tissue disorders 
  Genital skin disorder  1 3.3 0 0 0.0 9.41(0.37-237.18) 0.17 
  Anticoagulants No women were taking anticoagulants 
  Systemic corticosteroids No women were taking systemic corticosteroids 
  Topical genital preparations No women were using topical genital preparations 
Obstetric injury or surgery 
Previous vaginal deliveries 10 33.3 40 43.5 0.589 0.650 (0.27-1.54) 0.33 
No previous vaginal deliveries 20 66.7 52 56.5 0.963 1.54 (0.65-3.65) 0.33 
Previous episiotomy 4 13.3 16 17.4 0.056 0.731 (0.22-2.38) 0.60 
Previous post-delivery suture 6 20 26 28.3 0.428 0.635 (0.23-1.73) 0.37 
Vaginal tears at delivery 1 3.3 6 6.5 0.40 0.494 (0.06-4.28) 0.52 
Relevant gynaecological surgery 
Previous genital, vaginal or 
cervical surgery 

10 33.3 14 15.2 3.622 2.79 (1.08-7.19) 0.03* 

Infibulation or FGM No women had undergone infibulation 
Possible genital infection  
Symptoms at examination 17 56.7 12 13 21.412 8.72 (3.39-22.39) <0.005* 
Symptoms onset prior to penetration 4 13.3 6 6.5 0.637 2.205 (0.578-8.413) 0.25 
Symptoms onset since penetration 13 43.3 6 6.5 20.600 10.96(3.655-32.874) <0.005* 
Clinical signs at examination 8 26.7 7 7.6 5.955 4.42 (1.44-13.50) 0.01* 
Lab. evidence infection at exam 9 30 10 10.9 4.926 3.514 (1.267-9.747) 0.02* 
Clinical signs + lab evidence 5 16.7 4 4.3 3.383 4.40 (1.10-17.63) 0.04* 
Symptoms prior to penetration + 
lab evidence infection at exam 

2 6.7 2 2.2 0.0 3.214 (0.433-23.877) 0.25 

*statistical significance p<0.05 
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Data Analysis Table 6ii 
Penetration scenario and presence or absence of genital injury 
 

Cases with 
genital injury 
(n = 30) 

Cases without 
genital injury 
(n = 92) 

 
Genital injury vs no genital injury cases 

 

 
 

n % n % χ2 OR (95% CI) p-value 
Non-consent 22 73.3 19 20.6 28.139 10.57 (4.07-27.42) <0.005* 

<12hrs 19 63.3 20 21.7 17.997 6.218 (2.55-15.18) <0.005* 
12-23hrs 4 13.3 17 18.5 0.420 0.679 (0.21-2.202) 0.52 
24-47hrs 5 16.7 34 37 4.282 0.341 (0.12-0.97) 0.04* 

Time between 
penetration and 
examination 

48-72hrs 2 6.7 21 22.8 3.862 0.241 (0.05-1.099) 0.07 
PET <24hrs 23 76.7 37 40.2 10.611 4.88 (1.90-12.54) <0.005* 
PET <48hrs 28 93.3 71 77.2 3.862 4.14 (0.91-18.84) 0.07 
Penetrating article 
Penetration by more than one type 
article 

11 36.7 32 34.8 0.00 1.09 (0.46-2.56) 0.85 

Penetration involved a penis 23 76.7 87 94.6 6.278 0.19 (0.05-0.65) 0.01* 
Penetration involved finger/s 17 56.7 33 35.9 3.231 2.34 (1.01-5.41) 0.05 
Penetration involved an object 1 3.3 4 4.3 0.00 0.759 (0.08-7.06) 0.81 
Penis only 12 40 54 58.7 2.476 0.469 (0.203-1.09) 0.08 
Finger/s only 6 20 2 2.2 9.003 11.25 (2.13-59.31) <0.005* 
Penis and finger/s 10 33.3 29 32 0.00 1.086 (0.45-2.61) 0.85 
Penetration involved an unknown 
article 

1 3.3 3 3.3 0.00 1.023 (0.102-10.22) 0.98 

Accessory to penetration (ie condom or lubricant used) 
Use of condom ± lubricant 1 3.3 12 13 1.337 0.230 (0.03-1.85) 0.17 
Use of condom only 1 3.3 9 9.8 0.540 0.318 (0.04-2.62) 0.29 
Use of lubricant ± condom 2 6.7 14 15.2 0.798 0.40 (0.09-1.86) 0.24 
Use of lubricant only  2 6.7 11 11.9 0.225 0.53 (0.11-2.52) 0.42 
Use of both condom and lubricant 3 10 23 25 0.104 0.33 (0.09-1.20) 0.09 
Use of any accessory           
 (ie condom, lubricant or both) 

1 3.3 12 13 2.207 0.23 (0.03-1.85) 0.17 

No accessory used   
(ie neither condom or lubricant) 

27 90 69 75 3.035 3.000 (0.83-10.82) 0.09 

Unknown if accessory used 2 6.7 3 3.3  2.12 (0.34-13.33) 0.42 
Recent non-sexual penetrative episodes 
Use of tampon during 72 hr time 
period prior to examination 

1 3.3 5 5.4 0.00 0.600 (0.07-5.35) 0.85 
 

Speculum examination during 72 
hr time period prior to examination 

1 3.3 0 0 0.00 9.41 (0.37-237.18) 0.17 

Previous vaginal penetration ever 
No previous vaginal penetration 1 3.3 1 1.1 0.00 3.14 (0.19-51.76) 0.42 

*statistical significance p<0.05 
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Data Analysis Table 7 
Comparison of consent group genital injury prevalence in sub-sample controlling 
for variables with potential to affect injury rate 
 

*statistical significance p<0.05 

SUBSAMPLE GROUP ANALYSIS FOR INJURY PREVALENCE 
Revised sample to exclude all non-sexual penetration <72 hours, first episode sexual intercourse, any  
perimenopausal symptoms or history of genital dermatitis 

 
n=111 

 
Non-consensual vs consensual cases  

with injury 
 

 
Sub-sample 

Total 
no 

cases 
(n) 

Non-
consensual 
cases with 

injury 

Consensual 
cases  

with injury 
 

χ² OR (CI 95%) p- value 
Revised sample  111 19/34=56% 6/77=7.8% 31.26 14.99(5.12-43.86) <0.005* 
Penetration scenario subgroups of this revised sample were then analysed as follows; 
 
All cases examined within 48 hrs 
 

 
90 

 
19/34=55.9% 

 
6/56=12% 

 
19.32 

 
10.56(3.57-31.21) 

 
<0.005* 

All cases of penis only penetration 
examined within 48 hours 
 

 
46 

 
6/15=40% 

 
3/31=9.7% 

 
4.136 

 
6.22 (1.29-30.10) 

 
0.02* 

All cases of penis only penetration  
without use of condom of lubricant 
examined within 48 hours 

 
40 

 
6/14=42.8% 

 
3/26=11.5% 

 
3.480 

 
5.75 (1.16-28.55) 

 
0.03* 

All cases of penis and finger/s 
penetration examined within 48 hrs   
 

 
29 

 
5/7=71% 

 
3/22=13.6% 

 
6.221 

 
15.83 (2.05-122.07) 

 
0.01* 

All cases of penis and finger/s 
penetration without use of condom or 
lubricant examined within 48 hrs 

 
19 

 
4/6=66.7% 

 
2/13=15.4% 

 
2.905 

 
11.00 (1.14-106.43) 

 
0.04* 

 
All cases of penis only or penis and 
finger/s penetration examined within 
48 hrs 

 
75 

 
11/22=50% 

 
6/53=11.3% 

 
11.15 

 
7.83 (2.38-25.80) 

 
<0.005* 

All cases of penis only or penis and 
finger/s penetration without use of 
condom examined within 48 hrs 

 
59 

 
10/20=50% 

 
5/39=12.8% 

 
7.77 

 
6.80 (1.88-24.56) 

 
<0.005* 

All cases of penetration involving 
finger/s without use of condom or 
lubricant, examined within 48 hrs 

 
28 

 
10/14=71.4% 

 
2/14= 14.3% 

 
7.146 

 
15.0 (2.26-99.64) 

 
0.01* 
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Data Analysis Table 8i  All variables and individual lacerations 
 

LACERATION OR NOT (ALL INJURIES n = 84) 
Laceration 
(n =53) 

Other injury  
(n =31 ) 

Laceration vs other injury 
      

 

n % n % χ² OR (95% CI) p-value 
CASE CHARACTERISTICS 

18-21 11 20.1 11 35.5 2.195 0.48 (0.18-1.28) 0.14 
22-29 26 49 8 25.1 4.389 2.77 (1.05-7.29) 0.04* 

Age 
category 

30-45 16 30.1 12 38.7 0.639 0.68 (0.27-1.74) 0.43 
Skin pigmented 8 15.1 3 9.7 0.141 1.66 (0.41-6.78) 0.48 
Hormonal status 
Pregnant 0 0 0 0  
Use of hormonal preparations 
Any hormonal preparation 24 45.3 11 35.5 0.422 1.50 (0.60-3.75) 0.38 
Use of combined OCP 19 35.8 8 26 0.503 1.61 (0.60-4.29) 0.34 
Obstetric injury or surgery  
No previous vaginal deliveries 44 83 16 51.6 7.977 4.58 (1.68-12.52) <0.005* 
Previous episiotomy 5 9.4 5 1.6 0.319 0.54 (0.14-2.04) 0.37 
Previous post-delivery suture 9 17 4 13 0.035 1.38 (0.39-4.92) 0.62 
Vaginal tears at delivery 0 0 3 10 2.880 0.08 (0.00-1.53) 0.09 
Relevant gynaecological surgery 
Genital, vaginal or cervical  22 41.5 14 4.5 0.010 0.86 (0.35-2.11) 0.74 
PENETRATION SCENARIO 
Consent 10 19 0 0 4.962 15.21 (0.86-269.25) 0.06 

<12hrs 40 75.5 27 87 1.638 0.46(0.13-1.55) 0.21 
<24hrs 45 85 30 97 1.779 0.19 (0.02-1.58) 0.12 

Timing of 
examination 

<48 hrs 50 94.3 31 100  
Penetrating article 
Penetration by >1 type art. 16 30.2 9 29 0.0 1.06 (0.40-2.79) 0.91 
Pen. involved a penis 44 83 15 48 9.627 5.21(1.91-14.25) <0.005* 
Pen. did not involve a penis 9 17 16 52 9.627 0.19 (0.07-0.52) <0.005* 
Pen. involved finger/s 18 34 22 71 9.306 0.21 (0.08-0.55) <0.005* 
Pen. did not involve finger/s 35 66 9 29 9.306 4.75 (1.82-12.43) <0.005* 
Pen. involved an object 0 0 3 10 2.880 0.08 (0.00-1.53) 0.08 
Penetration by penis only 28 53 6 19 7.761 4.67 (1.65-13.22) <0.005* 
Penetration by finger/s only 2 3.7 13 42 16.905 0.05 (0.01-0.26) <0.005* 
Pen. by penis and finger/s 16 30.2 6 19 0.693 1.80 (0.62-5.24) 0.28 
Use of condom ± lubrication 1 2 0 0 0.000 1.80 (0.07-45.55) 0.72 
Use of condom only 1 2 0 0 0.000 1.80 (0.07-45.55) 0.72 
Use of lubricant ± a condom 1 2 6 19 5.694 0.08 (0.01-0.70) 0.02*  
Use of lubricant only 1 2 6 19 5.694 0.08 (0.01-0.70) 0.02*  
Use of condom, lub. or both 2 4 6 19 3.851 0.16 (0.03-0.87) 0.03* 
Recent non-sexual  penetrative episodes 
Use of tampon previous 72 hrs  0 0 1 3 0.075 0.19 (0.01-4.81) 0.31 
Speculum exam. prev. 72 hrs 4 7.5 2 6.4 0.00 1.18 (0.20-6.87) 0.85 
Previous vaginal penetration ever 
No previous vaginal pen. 5 9.4 0 0 1.653 7.06 (0.38-132.36) 0.19 
GENITAL SYMPTOMS AND INFECTION 
Symptom onset since penetration 36 68 15 48 2.365 2.26 (0.91-5.61) 0.08 

Symptom onset prior to pen. 4 7.5 0 0 1.074 5.66 (0.29-108.86) 0.25 
Clinical signs at exam 13 2.5 2 6.4 3.212 4.71 (0.99-22.51) 0.05 
Lab evidence of infection 24 7.7 5 1.6 6.121 4.30 (1.43-12.92) 0.01* 
Lab evidence + symptom 
onset prior to penetration 

3 5.7 0 0 0.547 4.37 (0.22-87.39) 0.33 

*statistical significance p<0.05 



Data Analysis Table 8ii    All variables and individual abrasions 
 

ABRASION OR NOT (ALL INJURIES n = 84) 
Abrasion  
(n =18) 

Other injury 
(n = 66 ) 

Abrasions vs other injury 
 

 

n % n % χ² OR (95% CI) p-value 
CASE CHARACTERISTICS  

18-21 9 50 13 20 5.242 4.00 (0.52-30.61) 0.18 
22-29 3 17 31 47 5.390 0.23 (0.06-0.85) 0.03* 

Age 
category 

30-45 6 33 22 33 0.00 1.00 (0.33-3.02) 1.00 
Not pigmented 15 83 58 88 0.013 0.69 (0.16-2.92) 0.61 Skin type 
Pigmented 3 17 8 12 0.013 1.45 (0.34-6.14) 0.61 

Hormonal status 
  Pregnant 0 0 0 0  
Use of hormonal preparations 
  Any hormonal preparation 7 39 28 42 0.0 0.86 (0.30-2.51) 0.79 
  Use of combined OCP 4 22 23 35 0.536 0.53 (0.16-1.81) 0.31 
Obstetric injury or surgery 
  No previous vaginal deliveries 10 56 50 76 1.925 0.40 (0.13-1.19) 0.1 
  Previous episiotomy 3 17 7 11 0.086 1.69 (0.39-7.31) 0.49 
  Prev. post-delivery suture 3 17 10 15 0.00 1.12 (0.27-4.59) 0.87 
  Vaginal tears at delivery 0 0 3 4 0.042 0.49 (0.02-9.93) 0.64 
Relevant gynaecological surgery 
Genital, vaginal or cervical  9 50 27 41 0.178 1.44 (0.51-4.11) 0.49 
PENETRATION SCENARIO 
Consent 0 0 10 15 1.820 0.15 (0.01-2.60) 0.19 

<12hrs 17 94 50 76 2.011 5.44(0.67-44.15) 0.11 
<24hrs 18 100 57 86  

Timing of 
examination 

<48hrs 18 100 63 95  
Penetrating article  
Penetration by >1 type art. 4 22 21 32 0.249 0.61 (0.18-2.09) 0.43 
Pen. involved penis 6 33 53 80 12.76 0.12 (0.04-0.39) <0.005* 
Pen. did not involve penis 12 67 13 20 12.76 8.15 (2.58-25.82) <0.005* 
Pen. involved finger/s 13 72 27 41 4.375 3.76 (1.20-11.77) 0.02* 
Pen. did not involve finger/s 5 28 39 39 4.375 0.27 (0.08-0.83) 0.02* 
Pen. involved an object 0 0 3 4 0.042 0.49 (0.02-9.93) 0.64 
Pen. by penis only 2 11 32 9 6.721 0.13 (0.03-0.62) 0.01* 
Penetration by finger/s only 9 50 6 9 13.47 10.00(2.87-34.84) <0.005* 
Pen. by penis and finger/s 4 22 18 27 0.017 0.76 (0.22-2.62) 0.67 
Use of condom ± lubricant 0 0 1 1 0.0 1.18 (0.05-30.19) 0.92 
Use of a condom only 0 0 1 1 0.0 1.18 (0.05-30.19) 0.92 
Use of lubricant ± a condom 3 17 4 6 0.926 3.10 (0.63-15.35) 0.17 
Use of lubricant only 3 17 4 6 0.926 3.10 (0.63-15.35) 0.17 
Use of condom, lub. or both 3 17 5 8 0.507 2.44 (0.52-11.37) 0.26 
Recent non-sexual  penetrative episodes 
Use of tampon prev. 72 hrs  1 6 0 0 0.491 11.40(0.44-292.16) 0.14 
Speculum exam. prev. 72 hrs 1 6 5 8 0.0 0.72 (0.08-6.56) 0.77 
Previous vaginal penetration ever 
No previous vaginal pen. 0 0 5 8 0.412 0.30(0.02-5.72) 0.43 
GENITAL SYMPTOMS AND INFECTION 
Symptom onset since penetration 8 44 43 65 1.748 0.43 (0.15-1.23) 0.12 

Symptom onset prior to pen. 0 0 4 6 0.199 0.38 (0.02-7.30) 0.52 
Clinical signs at exam 1 6 14 21 1.417 0.22 (0.03-1.79) 0.16 
Lab evidence of infection 1 6 28 42 6.952 0.08 (0.01-0.64) 0.02* 
Lab evidence + symptom 
onset prior to penetration 

0 0 3 4 0.042 0.49(0.02-9.93) 0.64 
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Data Analysis Table 8iii  All variables and individual bruises  

*statistical significance p<0.05 

BRUISE OR NOT (ALL INJURIES n = 84) 
Bruise  
(n =13) 

Other injury 
(n = 71 ) 

Bruises vs other injury 
 

 

n % n % χ² OR (95% CI) p-value 
CASE CHARACTERISTICS 

18-21 2 15 20 28 0.385 0.46 (0.09-2.28) 0.34 
22-29 5 38 29 41 0.026 0.91 (0.27-3.05) 0.87 

Age 
category 

30-45 6 46 22 31 0.557 1.91 (0.57-6.34) 0.29 
Not pigmented 13 100 60 84  Skin type 
Pigmented 0 0 11 16 1.156 0.21 (0.01-3.75) 0.29 

Hormonal status 
  Pregnant 0 0 0 0  
Use of hormonal preparations 
  Any hormonal preparation 4 31 31 44 0.315 0.57 (0.16-2.04) 0.39 
  Use of combined OCP 4 31 23 32 0.00 0.93 (0.26-3.33) 0.91 
Obstetric injury or surgery 
No previous vaginal deliveries 6 46 54 76 3.461 0.27 (0.08-0.91) 0.04* 
Previous episiotomy 2 15 8 11 0.00 1.43 (0.27-7.66) 0.67 
Previous post-delivery suture 1 8 12 17 0.182 0.41 (0.05-3.46) 0.41 
Previous vaginal tears at delivery 3 23 0 0 10.951 47.67 (2.30-989.75) 0.01* 
No previous vaginal  tears at 
delivery 

10 77 71 100  

Relevant gynaecological surgery 
Genital,vaginal or cervical  5 38 31 44 0.002 0.81 (0.24-2.71) 0.73 
PENETRATION SCENARIO 
Consent 0 0 10 14 0.952 0.22(0.01-3.93) 0.30 

<12hrs 10 77 57 80 0.00 0.82 (0.20-3.38) 0.78 
<24hrs 12 92 63 89 0.00 1.52 (0.17-13.33) 0.70 

Timing of 
examination 

<48hrs 13 100 68 96  
Penetrating article 
Penetration by >1 type art. 5 38 20 28 0.173 1.59 (0.47-5.46) 0.46 
Pen. involved a penis 9 69 50 70 0.00 0.95 (0.26-3.41) 0.93 
Pen. involved finger/s 9 69 31 44 1.946 2.90 (0.82-10.31) 0.10 
Pen. involved an object 3 23 0 0 10.951 51.95(2.49-1085.63) 0.01* 
Pen did not involve an object 10 77 71 100  
Penetration by penis only 4 31 30 42 0.219 0.61 (0.17-2.16) 0.44 
Penetration by finger/s only  4 31 11 16 0.862 2.42 (0.63-9.28) 0.20 
Pen. by penis and finger/s 2 15 20 28 0.385 0.46 (0.09-2.28) 0.34 
Use of condom ± lubricant 0 0 1 1 0.00 1.74 (0.07-45.04) 0.74 
Use of condom only 0 0 1 1 0.00 1.74 (0.07-45.04) 0.74 
Use of lubricant ± a condom 3 23 4 6 2.391 5.03 (0.98-25.85) 0.05 
Use of lubricant only 3 23 4 6 2.391 5.03 (0.98-25.85) 0.05 
Use of condom, lub. or both 3 23 5 7 1.682 3.96 (0.82-19.19) 0.09 
Recent non-sexual  penetrative episodes 
Use of tampon prev. 72 hrs  0 0 1 1 0.00 1.74 (0.07-45.04) 0.74 
Speculum exam. prev. 72 hrs 1 8 5 7 0.00 1.10 (0.12-10.27) 0.93 
Previous vaginal penetration ever 
No previous vaginal pen. 0 0 5 7 0.122 0.48 (0.02-9.17) 0.62 
GENITAL SYMPTOMS AND INFECTION 
Symptom onset since penetration 7 54 44 62 0.059 0.72 (0.22-2.36) 0.58 

Symptom onset prior to pen. 0 0 4 6 0.028 0.56 (0.03-10.93) 0.70 
Clinical signs at exam 1 8 14 20 0.419 0.34 (0.04-2.83) 0.32 
Lab evidence of infection 4 31 25 35 0.00 0.82 (0.23-2.93) 0.76 
Lab evidence + symptom 
onset prior to penetration 

0 0 3 4 0.00 0.72 (0.04-14.86) 0.83 
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Data Analysis Table 9i   
All variables and presence of at least one laceration  

*statistical significance p<0.05 

PRESENCE OF ANY LACERATION IN A CASE  (n = 122) 
Cases with at 
least one 
laceration 
(n = 21) 

Cases with no 
lacerations  
 
(n = 101) 

    
Cases with at least one laceration vs cases 

with no lacerations 
 

 

n % n % χ² OR (95% CI) p-value 
CASE CHARACTERISTICS 

18-21 6 28.5 21 21 0.611 1.52 (0.53-4.41) 0.44 
22-29 9 43 31 30.5 1.383 1.69 (0.65-4.43) 0.28 

Age 
category 

30-45 6 28.5 49 48.5 2.793 0.42 (0.15-1.18) 0.1 
Skin pigmented 3 14 17 17 0.000 0.82 (0.22-3.11) 0.77 
Hormonal status 
Pregnant 0 0 3 2 0.001 0.65 (0.03-13.14) 0.78 
Use of hormonal preparations 
Any hormonal preparation 11 52 101 100 0.564  0.452 
Use of combined OCP 9 43 30 30 0.844 1.78 (0.68-4.65) 0.24 
Obstetric injury or surgery  
No previous vaginal deliveries 17 81 55 54 0.401 3.55 (1.12-11.31) 0.03* 
Previous episiotomy 1 5 19 19 1.584 0.22 (0.03-1.71) 0.15 
Previous post-delivery suture 4 19 28 28 0.302 0.61 (0.19-1.98) 0.41 
Vaginal tears at delivery 0 0 7 7 0.528 0.29 (0.02-5.33) 0.41 
Relevant gynaecological surgery 
Genital, vaginal, cervical 6 28 18 18 0.682 1.84 (0.63-5.41) 0.26 
PENETRATION SCENARIO 
Consent 8 38 73 72 7.636 0.24 (0.09-0.63) 0.006* 

<12 hrs 14 67 25 25 14.044 6.08 (2.21-16.75) <0.005* 
<24hrs 15 71 45 44 4.006 3.11 (1.12-8.67) 0.03* 

Timing of 
examination 

<48 hrs 19 90 80 79 0.800 2.49 (0.54-11.57) 0.24 
Penetrating article 
Penetration by >1 type art. 7 33 37 37 0.001 0.86 (0.32-2.34) 0.77 
Pen. involved a penis 18 86 92 91 0.122 0.59 (0.14-2.38) 0.46 
Pen. involved finger/s 9 43 41 40 0.000 1.10 (0.42-2.84) 0.85 
Pen. involved an object 0 0 5 5 0.190 0.41 (0.02-7.66) 0.55 
Penetration by penis only 10 48 46 46 0.000 1.09 (0.42-2.79) 0.86 
Penetration by finger/s only 2 10 6 6 0.014 1.67 (0.31-8.89) 0.55 
Pen. by penis and finger/s 7 33 32 32 0.000 1.08 (0.40-2.93) 0.88 
Use of condom ± lubrication 1 5 12 12 0.329 0.37 (0.05-3.02) 0.35 
Use of condom only 1 5 9 9 0.037 0.51 (0.06-4.27) 0.54 
Use of lubricant ± a condom 1 5 15 15 0.794 0.29 (0.04-2.30) 0.24 
Use of lubricant only 1 5 12 12 0.329 0.37 (0.05-3.02) 0.35 
Use of condom, lub. or both 2 10 24 24 1.338 0.34 (0.07-1.56) 0.16 
Recent non-sexual  penetrative episodes 
Use of tampon previous 72 hr 0 0 6 6 0.349 0.34 (0.02-6.30) 0.47 
Spec. exam. previous 72 hr 1 5 0 0 0.761 14.85 (0.58-377.63) 0.10 
Previous vaginal penetration ever 
No previous vaginal pen. 1 5 1 1 0.087 5.00 (0.30-83.31) 0.26 
GENITAL SYMPTOMS AND INFECTION 
Symptom onset since penetration 9 43 10 10 11.964 6.83 (2.31-20.16) <0.005* 

Symptom onset prior to pen. 4 19 6 6 2.418 3.73 (0.95-14.61) 0.06 
Clinical signs at exam 6 28 9 9 4.542 4.09 (1.27-13.15) 0.023* 
Lab evidence of infection 6 28 13 13 2.175 2.71 (0.89-8.23) 0.08 
Lab evidence + symptom 
onset prior to penetration 

2 10 2 2 0.000 5.21 (0.69-39.30) 0.11 
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Data Analysis Table 9ii  
All variables and presence of at least one abrasion 

*statistical significance p<0.05 

PRESENCE OF ANY ABRASION IN A CASE (n = 122) 
Cases with at 
least one 
abrasion 
(n = 8) 

Cases with no 
abrasions 
 
(n =114 ) 

 
Cases with at least one abrasion vs 

cases with no abrasions 
 

 

n % n %  χ² OR (95% CI) p-value 
CASE CHARACTERISTICS  

18-21 3 38 24 21 1.173 2.25 (0.50-10.09) 0.29 
22-29 3 38 36 32 0.121 1.30 (0.29-5.74) 0.73 

Age 
category 

30-45 2 25 53 46.5 1.395 0.38 (0.07-1.98) 0.25 
Skin type Pigmented 1 12 19 17 0.000 0.71 (0.08-6.15) 0.76 
Hormonal status 
  Pregnant 0 0 3 3 0.000 1.87 (0.09-39.34) 0.69 
Use of hormonal preparations 
  Any hormonal preparation 3 38 49 43 0.000 0.80 (0.18-3.49) 0.76 
  Use of combined OCP 2 25 37 32 0.002 0.69 (0.13-3.60) 0.66 
Obstetric injury or surgery 
  Previous vaginal deliveries 2 25 48 42 0.335 0.46 (0.09-2.37) 0.35  
  Previous episiotomy 1 12 19 17 0.000 0.71 (0.08-6.15) 0.76  
  Prev. post-delivery suture 1 12 31 27 0.248 0.38 (0.05-3.24) 0.38 
  Vaginal tears at delivery 0 0 7 6 0.000 0.84 (0.04-16.06) 0.91 
Relevant gynaecological surgery 
Genital, vaginal, cervical  3 38 21 18 0.726 2.66 (0.59-12.00) 0.20 
PENETRATION SCENARIO 
Consent 0 0 81 71 13.879 0.02 (0.00-0.43) 0.01* 

<12 hrs 7 88 32 28 9.561 17.94 (2.12-151.67) 0.01* 
<24hrs 8 100 52 46 6.805  <0.005* 

Timing of 
examination 

<48hrs 8 100 91 80 0.889  0.350 
Penetrating article  
Penetration by >1 type art. 2 25 42 37 0.086 0.57 (0.11-2.96) 0.5 
Pen. involved penis 4 50 106 93 11.103 0.08 (0.02-0.36) 0.003* 
Pen. involved finger/s 5 62 45 39 0.825 2.56 (0.58-11.22) 0.21  
Pen. involved an object 0 0 5 4 0.000 1.17 (0.06-23.01) 0.92 
Pen. by penis only 2 25 64 56 1.800 0.26 (0.05-1.35) 0.11  
Penetration by finger/s only 3 38 5 4 8.519 13.08 (2.42-70.81) 0.009* 
Pen. by penis and finger/s 2 25 37 32 0.002 0.69 (0.13-3.60) 0.66 
Use of condom ± lubricant 0 0 13 11 0.175 0.44 (0.02-8.10) 0.58 
Use of a condom only 0 0 10 9 0.043 0.59 (0.03-10.88) 0.72 
Use of lubricant ± a condom 1 12 15 13 0.000 0.94 (0.11-8.21) 0.96 
Use of lubricant only 1 12 12 10 0.000 1.21 (0.14-10.73) 0.86 
Use of condom, lub. or both 1 12 25 22 0.033 0.51 (0.06-4.33) 0.54 
Recent non-sexual  penetrative episodes 
Use of tampon previous 72 hr  1 12 5 4 0.032 3.11 (0.32-30.42) 0.33 
Spec. exam. previous 72 hr 1 12 0 0 3.105 45.80(1.72-1223.05) 0.02* 
Previous vaginal penetration ever 
No previous vaginal pen. 0 0 2 2 0.000 2.65 (0.12-59.67) 0.54 
GENITAL SYMPTOMS AND INFECTION 
Symptom onset since penetration 4 50 15 13 5.169 6.60 (1.49-29.24) 0.01* 
Symptom onset prior to pen. 0 0 10 9 0.043 0.59 (0.03-10.88) 0.72 
Clinical signs at exam 1 12 14 12 0.000 1.02 (0.12-8.93) 0.99 
Lab evidence of infection 1 12 18 16 0.000 0.76 (0.09-6.57) 0.80 
Lab evidence + symptom 
onset prior to penetration 

1 12 8 7 0.000 1.89 (0.21-17.34) 0.57 
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Data Analysis Table 9iii   
All variables and presence of at least one bruise 

*statistical significance p<0.05 

PRESENCE OF ANY BRUISE IN A CASE (n = 122) 
Cases with at 
least one 
bruise 
(n =10) 

Cases with no 
bruises 
 
(n =112 ) 

    
Cases with at least one bruise vs cases with 

no bruises 
    

 

n % n % χ² OR (95% CI) p-value 
CASE CHARACTERISTICS 

18-21 2 20 25 22 0.029 0.87 (0.17-4.36) 0.87 
22-29 4 40 35 31 0.046 1.47 (0.39-5.53) 0.57 

Age 
category 

30-45 4 40 51 46 0.000 0.80 (0.21-2.98) 0.74 
Skin type Pigmented 0 0 20 18 1.032 0.21 (0.01-3.82) 0.29 
Hormonal status 
  Pregnant 0 0 3 3 0.000 1.49(0.07-30.84) 0.80 
Use of hormonal preparations 
  Any hormonal preparation 3 30 49 44 0.259 0.55 (0.14-2.24) 0.41 
  Use of combined OCP 3 30 36 32 0.000 0.90 (0.22-3.70) 0.89 
Obstetric injury or surgery 
Previous vaginal deliveries 5 50 45 40 0.073 1.49 (0.41-5.44) 0.55 
 Previous episiotomy 2 20 18 16 0.000 1.31 (0.26-6.66) 0.75 
 Prev. post-delivery suture 1 10 31 28 0.710 0.29 (0.04-2.39) 0.25 
Prev. vaginal tears at delivery 1 10 6 5 0.000 1.96(0.21-18.14) 0.55 
Relevant gynaecological surgery 
Genital, vaginal, cervical 4 40 20 18 1.620 3.07(0.79-11.88) 0.10 
PENETRATION SCENARIO 
Consent 0 0 81 72 18.401 0.02 (0.00-0.32) 0.01*  

<12hrs 7 70 32 29 5.465 5.83 (1.42-23.97) 0.01* 
<24hrs 9 90 51 46 5.592 10.76(1.32-87.84) 0.03*  

Timing of 
examination 

<48hrs 10 100 89 80 1.366  0.206 
Penetrating article 
Penetration by >1 type art. 3 30 41 37 0.005 0.74 (0.18-3.03) 0.68 
Pen. involved a penis 6 60 104 93 7.778 0.12 (0.03-0.49) 0.008*  
Pen. involved finger/s 7 70 43 38 2.598 3.74(0.92-15.26) 0.07  
Pen. involved an object 1 10 4 4 0.023 3.00(0.30-29.76) 0.35  
Penetration by penis only 3 30 63 56 1.600 0.33 (0.08-1.36) 0.12 
Penetration by finger/s only  4 40 4 4 14.382 18.00(3.59-90.18) <0.005* 
Pen. by penis and finger/s 2 20 37 33 0.243 0.51 (0.10-2.51) 0.40 
Use of condom ± lubricant 0 0 13 12 0.366 0.35 (0.02-6.34) 0.48  
Use of condom only 0 0 10 9 0.148 0.46 (0.03-8.51) 0.61 
Use of lubricant ± a condom 1 10 15 13 0.000 0.72 (0.08-6.08) 0.76 
Use of lubricant only 1 10 12 11 0.00 0.93 (0.11-7.96) 0.94 
Use of condom, lub. or both 1 10 25 22 0.259 0.39 (0.05-3.20) 0.38 
Recent non-sexual  penetrative episodes 
Use of tampon previous 72 hr  0 0 6 5 0.000 0.78(0.04-14.84) 0.87 
Spec. exam. previous 72 hr 1 10 0 0 2.342 35.53 (1.35-933.30) 0.03* 
Previous vaginal penetration ever 
No previous vaginal pen. 0 0 2 2 0.000 2.10 (0.09-46.80) 0.64 
GENITAL SYMPTOMS AND INFECTION 
Symptom onset since penetration 4 40 15 13 3.126 4.31 (1.09-17.09) 0.04* 
Symptom onset prior to pen. 0 0 10 9 0.148 0.46 (0.03-8.51) 0.61 
Clinical signs at exam 1 10 14 12 0.000 0.78 (0.09-6.61) 0.82 
Lab evidence of infection 3 30 16 14 0.736 2.5 (0.60-10.99) 0.20 
Lab evidence + symptom 
onset prior to penetration 

1 10 8 7 0.000 1.44 (0.16-12.88) 0.74 



Data Analysis Table 10i 
All variables and presence of more than one injury in any case  
 

MORE THAN ONE INJURY (n = 122) 
Cases with 
more than 
one injury 
(n =17) 

Cases with no 
injuries or 
one injury 
(n =105 ) 

 

n % n % 

 
 
χ2 

 
 

Odds ratio 
(95% CI) 

 
 

p-value 

CASE CHARACTERISTICS 
18-21 5 29.4 22 21 0.216 1.57(0.50-4.94) 0.44 
22-29 7 41.2 32 30 0.770 1.60(0.56-4.57) 0.38 

Age 
category 

30-45 5 29.4 50 47.6 1.293 0.46(0.15-1.39) 0.17 
Not pigmented 14 82 88 84 Skin type 
Pigmented 3 18 17 16 

0.00 0.90(0.23-3.48) 0.88 

Hormonal status 
  Pregnant 0 0 3 3 0.00 0.84(0.04-16.91) 0.91 

Use of hormonal preparations 
  Any hormonal preparation 8 47 44 42 0.018 1.23(0.44-3.45) 0.69 
  Use of combined OCP 5 29 34 32 0.00 0.87(0.28-2.67) 0.81 
Obstetric injury or surgery 
  Previous vaginal deliveries 5 29 45 43 0.608 0.56(0.18-1.69) 0.30 
  Previous episiotomy 2 12 18 17 0.041 0.64(0.14-3.07) 0.58 
  Previous post-delivery  
  suture 

3 18 29 28 0.325 0.56(0.15-2.10) 0.39 

  Vaginal tears at delivery 1 6 6 6 0.00 1.03(0.12-9.14) 0.98  
Relevant gynaecological surgery 
Genital,vaginal or cervical  4 24 20  0.010 1.31(0.39-4.44) 0.67  
PENETRATION SCENARIO 
Consent 2 12 79 75 23.651 0.04(0.01-0.20) <0.005* 

<24hrs 15 88 45 43 Timing of 
examination 24-72hrs 2 12 60 57 

10.307 10.0(2.18-45.96) <0.005* 

Penetrating article 
Penetration by >1 type art. 6 35 38 36 0.00 0.96(0.33-2.81) 0.94 
Penetration involved a penis 13 76 97 92 2.575 0.27(0.07-1.02) 0.05 
Penetration involved finger/s 9 53 41 39 0.664 1.76(0.63-4.92) 0.28 
Pen. involved an object 1 6 4 4 0.00 1.58(0.17-15.03) 0.69 
Penetration by penis alone 10 59 46 44 0.792 1.83(0.65-5.18) 0.25 
Penetration by finger/s alone 3 18 5 5 2.140 4.29(0.92-19.93) 0.06  
Pen. by penis and finger/s 5 29 34 32 0.000 0.87(0.28-2.67) 0.81 
Use of condom ± lubricant 0 0 13 12.4 1.235 0.20(0.01-3.45) 0.27 
Use of condom only 0 0 10 9.5 0.725 0.26(0.01-4.64) 0.36 
Use of lubricant ± a condom 2 12 14 13 0.00 0.87(0.18-4.20) 0.86 
Use of lubricant only 2 12 11 10.4 0.00 1.14(0.23-5.66) 0.87 
Use of condom, lub. or both 2 12 24 23 0.514 0.45(0.10-2.11) 0.31  
Recent non-sexual  penetrative episodes 
Use of tampon prev. 72 hr  0 0 6 6 0.165 0.44(0.02-8.12) 0.58 
Speculum exam. prev. 72 hr 1 6 0 0 1.094 19.18(0.75-490.99) 0.07 
Previous vaginal penetration ever 
No prev. vaginal penetration 1 6 1 1 0.208 6.50(0.39-109.20) 0.19  
GENITAL SYMPTOMS AND INFECTION 
Symptom onset since pen. 9 53 10 9.5 17.804 10.69(3.37-33.89) <0.005* 

Symptom onset prior to pen. 2 12 8 8 0.010 1.62(0.31-8.35) 0.57  
Lab evidence of infection 4 24 15 14 0.378 1.85(0.53-6.42) 0.34 
Lab evidence + symptom 
onset prior to pen. 

1 6 3 3 0.00 2.13(0.21-21.70) 0.52  

*significant association p<0.05 
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Data Analysis Table 10ii 
All variables and presence of more than one site of injury in any case  
 

MORE THAN ONE SITE OF INJURY 
Cases with 
two or more 
sites of injury 
 
(n =9) 

Cases with no 
injuries or 
only one site 
of injury 
(n =113 ) 

 

n % n % 

 
 
χ2 

 
 

Odds ratio 
(95% CI) 

 
 

p-value 

CASE CHARACTERISTICS 
18-21 3 33.3 24 21.2 0.180 1.85(0.43-7.96) 0.41 
22-29 3 33.3 37 32.7 0.008 1.03(0.24-4.34) 0.97 

Age 
category 

30-45 3 33.3 52 46 0.151 0.59(0.14-2.46) 0.47 
Not pigmented 8 89 94 83 Skin type 
Pigmented 1 11 19 17 

0.00 1.62(0.19-13.70) 0.66 

Hormonal status 
  Pregnant 0 0 3 3 0.00 1.66(0.08-34.61) 0.74 

Use of hormonal preparations 
  Any hormonal preparation 4 44 48 42 0.00 1.08(0.28-4.25) 0.91 
  Use of combined OCP 2 22 37 33 0.078 0.59(0.12-2.97) 0.52  
Obstetric injury or surgery 
  Previous vaginal deliveries 4 44 46 41 0.00 1.17(0.30-4.57) 0.83 
  Previous episiotomy 1 11 19 17 0.00 0.62(0.07-5.24) 0.66 
  Prev. post-delivery suture 2 22 30 26 0.00 0.79(0.16-4.02) 0.78 
  Vaginal tears at delivery 1 11 6 5 0.00 2.23(0.24-20.85) 0.48  
Relevant gynaecological surgery 
Genital, vaginal or cervical 
surgery 

4 44 20 18 2.271 3.72(0.92-15.10) 0.07  

PENETRATION SCENARIO 
Consent 0 0 81 72 16.118 0.02(0.00-0.37) 0.01*  

<24hrs 9 100 51 45 23.06(1.31-405.74) Timing of 
examination 24-72hrs 0 0 62 55 

7.965 
0.04(0.00-0.76) 

<0.03*  

Penetrating article 
Penetration by >1 type art. 3 33.3 41 36 0.00 0.88(0.21-3.70) 0.86 

Yes 6 66.7 104 92 Penetration involved 
a penis No 3 33.3 9 8 

3.527 0.17(0.04-0.81) 0.03* 

Penetration involved finger/s 5 55.5 45 40 0.327 1.89(0.48-7.42) 0.36  
Pen. involved an object 1 11 4 4 0.052 3.41(0.34-34.18) 0.30 
Penetration by penis only 6 66.7 50 44 0.905 2.52(0.60-10.58) 0.21  
Penetration by finger/s only 2 22 6 5 1.621 5.10(0.86-30.02) 0.07  
Pen. by penis and finger/s 2 22 37 33 0.078 0.59(0.12-2.97) 0.52  
Use of condom ± lubricant 0 0 13 11.5 0.265 0.39(0.02-7.12) 0.53  
Use of lubricant ± a condom 1 11 15 13 0.00 0.82(0.10-7.00) 0.85 
Use of condom, lub. or both 1 11 25 22 0.125 0.44(0.05-3.69) 0.45  
Recent non-sexual  penetrative episodes 
Use of tampon prev. 72 hrs  0 0 6 5 0.00 0.87(0.05-16.66) 0.93 
Speculum exam. prev. 72 hrs 0 0 1 1 0.00 3.95(0.15-103.70) 0.41 
Previous vaginal penetration ever 
No previous vaginal pen. 1 11 1 1 0.924 14.0(0.80-245.24) 0.07  
GENITAL SYMPTOMS AND INFECTION 
Symptom onset since pen. 6 66.7 13 11.5 15.325 15.38(3.43-69.06) <0.005* 

Symptom onset prior to pen. 0 0 10 9 0.090 0.52(0.03-9.56) 0.66 
Lab evidence of infection 3 33.3 16 5 1.101 3.03(0.69-13.36) 0.14 
Lab evidence + symptom 
onset prior to penetration 

0 0 4 4 0.00 1.28(0.06-25.62) 0.87 

*significant association p<0.05 
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Data Analysis Table 10iii 
All variables and presence of more than one injury at a single site in any case  
 

MORE THAN ONE INJURY AT A SINGLE SITE 
Cases with 
more than 
one injury at 
a single site 
(n =14) 

Cases with no 
injury or only 
one injury at 
a single site 
(n =108 ) 

 

n % n % 

 
 
χ2 

 
 

Odds ratio 
(95% CI) 

 
 

p-value 

CASE CHARACTERISTICS 
18-21 3 21 24 22 0.00 0.95(0.25-3.70) 0.95 
22-29 6 43 33 31 0.389 1.70(0.55-5.30) 0.36 

Age 
category 

30-45 5 36 50 46 0.215 0.64(0.20-2.05) 0.46 
Not pigmented 11 79 91 84 Skin type 
Pigmented 3 21 17 16 

0.025 0.68(0.17-2.72) 0.59 

Hormonal status 
  Pregnant 0 0 3 3 0.00 1.04(0.05-21.16) 0.98 
Use of hormonal preparations 
  Any hormonal preparation 5 36 47 44 0.072 0.72(0.23-2.29) 0.58 
  Use of combined OCP 4 29 35 32 0.00 0.83(0.24-2.85) 0.77 
Obstetric injury or surgery 
  Previous vaginal deliveries 4 29 46 43 0.511 0.54(0.16-1.83) 0.32 
  Previous episiotomy 2 14 18 17 0.00 0.83(0.17-4.05) 0.82 
  Prev. post-delivery suture 2 14 30 28 0.573 0.43(0.09-2.05) 0.29 
  Vaginal tears at delivery 1 7 6 6 0.00 1.31(0.15-11.74) 0.81 
Relevant gynaecological surgery 
Genital, vaginal or cervical  4 29 20 18 0.284 1.76(0.50-6.19) 0.38 
PENETRATION SCENARIO 
Consent 2 14 79 73 16.697 0.06(0.01-0.29) <0.005*  

<24hrs 12 86 48 45 Timing of 
examination 24-72hrs 2 14 60 55 

6.875 7.50(1.60-35.14) 0.01* 

Penetrating article 
Penetration by >1 type art. 5 36 39 36 0.00 0.98(0.31-3.14) 0.98 

Yes 11 79 99 92 Penetration involved 
a penis No 3 21 9 8 

1.147 0.33(0.08-1.42) 0.14 

Penetration involved finger/s 7 50 43 40 0.194 1.51(0.50-4.62) 0.47 
Pen. involved an object 1 7 4 4 0.00 2.00(0.21-19.28) 0.55 
Penetration by penis only 6 43 60 56 0.375 0.60(0.19-1.85) 0.37 
Penetration by finger/s only 2 14 6 6 0.446 2.83(0.51-15.64) 0.23 
Pen. by penis and finger/s 4 29 35 32 0.00 0.83(0.24-2.85) 0.77 
Use of condom ± lubricant 0 0 13 12 0.834 0.24(0.01-4.33) 0.34 
Use of lubricant ± a condom 2 14 14 13 0.00 1.40(0.32-6.13) 0.65 
Use of condom, lub. Or both 2 14 24 22 0.113 0.58(0.12-2.79) 0.50 
Recent non-sexual  penetrative episodes 
Use of tampon prev. 72 hrs  0 0 6 6 0.061 0.54(0.03-10.17) 0.68 
Speculum exam. prev. 72 hrs 1 7 0 0 1.473 24.11(0.93-622.0) 0.05 
Previous vaginal penetration ever 
No previous vaginal pen. 1 7 1 1 0.366 8.23(0.49-139.61) 0.14 
GENITAL SYMPTOMS AND INFECTION 
Symptom onset since pen. 8 57 11 10 17.366 11.76(3.44-40.17) <0.005* 

Symptom onset prior to pen. 2 14 8 7 0.133 2.08(0.40-10.97) 0.39 
Lab evidence of infection 3 21 16 15 0.063 1.57(0.39-6.25) 0.52 
Lab evidence + symptom 
onset prior to penetration 

1 7 3 3 0.004 2.69(0.26-27.82) 0.41 

*significant association p<0.05 
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Data Analysis Table 10iv  
All variables and presence of more than one injury type in any case 
 

MORE THAN ONE TYPE OF INJURY (n = 122) 
Cases with 
two or more 
types of 
injury 
(n =7) 

Cases with no 
injuries or 
only one type 
of injury 
(n =115 ) 

 

n % n % 

 
 
χ2 

 
 

Odds ratio 
(95% CI) 

 
 

p-value 

CASE CHARACTERISTICS 
18-21 2 28.6 25 21.7 0.179 1.44(0.26-7.87) 0.67 
22-29 4 57.1 36 31.3 1.110 2.93(0.62-13.76) 0.17 

Age 
category 

30-45 1 14.3 54 47 1.678 0.19(0.02-1.61) 0.13 
Not pigmented 7 100 95 83 3.22(0.18-58.65) 0.43 Skin type 
Pigmented 0 0 20 17 

0.464 
0.31(0.02-5.66) 0.43 

Hormonal status 
  Pregnant 0 0 3  0.00 2.14(0.10-45.43) 0.62 

Use of hormonal preparations 
  Any hormonal preparation 3 43 49 43 0.00 1.01(0.22-4.72) 0.99 
  Use of combined OCP 3 43 36 31 0.048 1.65(0.35-7.74) 0.53  
Obstetric injury or surgery 
  Previous vaginal deliveries 1 14 49 43 1.174 0.22(0.03-1.93) 0.17  
  Previous episiotomy 0 0 20 17 0.464 0.31(0.02-5.66) 0.43  
  Prev. post-delivery suture 0 0 32 28 1.398 0.17(0.01-3.09) 0.23  
  Vaginal tears at delivery 0 0 7 6 0.00 0.96(0.05-18.55) 0.98 
Relevant gynaecological surgery 
Genital,vaginal or cervical  3 43 21 18 1.209 3.36(0.70-16.14) 0.136  
PENETRATION SCENARIO 

Yes 0 0 81 70 Consent 
 No 7 100 34 30 

11.684  <0.005* 

<24hrs 7 100 53 46 5.668 17.52(0.98-314.03 0.05 Timing of 
examination 24-72hrs 0 0 62 54  0.06(0.00-1.02) 0.05 
Penetrating article 
Penetration by >1 type art. 1 14 43 50 0.690 0.28 (0.03-2.40) 0.24  

Yes 4 57 106 92 Penetration involved 
a penis No 3 43 9 8 

5.608 0.11(0.02-0.59) 0.01*  

Penetration involved finger/s 3 43 47 41 0.00 1.09(0.23-5.07) 0.92 
Pen. involved an object 0 0 5 4 0.00 1.34(0.07-26.58) 0.85 
Penetration by penis only 3 43 63 55 0.050 0.62(0.13-2.89) 0.54  
Penetration by finger/s only 2 28 6 5 2.680 7.27(1.16-45.49) 0.03* 
Pen. by penis and finger/s 1 14 38 33 0.379 0.34(0.04-2.91) 0.32  
Use of condom ± lubricant 0 0 13 11 0.096 0.51(0.03-9.37) 0.65 
Use of lubricant ± a condom 1 14 15 13 0.00 1.11(0.12-9.88) 0.92 
Use of condom, lub. or both 1 14 25 22 0.00 0.60(0.07-5.22) 0.64 
Recent non-sexual  penetrative episodes 
Use of tampon prev. 72 hrs  0 0 6 5 0.00 1.12(0.06-21.89) 0.94 
Speculum exam. prev. 72 hrs 1 14 0 0 3.652 53.31(1.97-1440.62) 0.02*  
Previous vaginal penetration ever 
No previous vaginal pen. 0 0 2 2 0.00 3.03(0.13-68.89) 0.49 
GENITAL SYMPTOMS AND INFECTION 
Symptom onset since pen. 4 57 15 13 6.694 8.89(1.81-43.69) 0.01*  

Symptom onset prior to pen. 0 0 10 8 0.011 0.67(0.04-12.57) 0.79 
Lab evidence of infection 1 14 18 15.6 0.00 0.90(0.10-7.91) 0.92 
Lab evidence + symptom 
onset prior to penetration 

0 0 4 3.5 0.00 1.65(0.08-33.64) 0.74 

*significant association p<0.05 
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Data Analysis Table 10v  
All variables and presence of injury with at least one dimension of more than 1cm in 
length in any case 

INJURY WITH AT LEAST ONE DIMENSION  OF >1cm IN LENGTH (n = 122) 
Cases with 
injury with at 
least one dim. 
of >1cm in 
length 
(n = 5) 

Cases with no 
injury or 
injury with 
no dim. of 
>1cm in 
length 
(n =   117 ) 

 

n % n % 

 
 
χ2 

 
 

Odds ratio 
(95% CI) 

 
 

p-value 

CASE CHARACTERISTICS 
18-21 2 40 25 21.4 0.187 2.45(0.39-15.49) 0.34 
22-29 2 40 38 32.5 0.00 1.39(0.22-8.65) 0.73 

Age 
category 

30-45 1 10 54 46.2 0.479 0.29(0.03-2.69) 0.28 
Not pigmented 5 100 97 83 2.31(0.12-43.49) Skin type 
Pigmented 0 0 20 17 

0.155 
 0.43(0.02-8.13) 

0.58 

Hormonal status 
  Pregnant 0 0 3 2.6 0.00 2.97(0.14-64.99) 0.49 
Use of hormonal preparations 
  Any hormonal preparation 3 60 49 42 0.116 2.08(0.34-12.93) 0.43 
  Use of combined OCP 3 60 36 31 0.780 3.38(0.54-21.08) 0.19 
Obstetric injury or surgery 
  Previous vaginal deliveries 1 20 49 42 0.260 0.35(0.04-3.20) 0.35 
  Previous episiotomy 0 0 20 17 0.155 0.43(0.02-8.13) 0.58 
  Prev. post-delivery suture 0 0 32 27 0.710 0.24 (0.01-4.45) 0.34 
  Vaginal tears at delivery 0 0 7 6 0.00 1.34(0.07-26.58) 0.85 
Relevant gynaecological surgery 
Genital,vaginal or cervical  3 60 21 18 3.035 6.86(1.08-43.63) 0.04* 
PENETRATION SCENARIO 
Consent 1 20 80 68.4 3.094 0.12(0.01-1.07) 0.06 

<24hrs 4 80 56 48 Timing of 
examination 24-72hrs 1 20 61 52 

0.904 4.36(0.47-40.16) 0.19 

Penetrating article 
Penetration by >1 type art. 0 0 44 38 1.536 0.15(0.01-2.78) 0.20 
Penetration involved a penis 2 40 108 92 9.483 0.06(0.01-0.38) <0.005* 
Penetration involved finger/s 2 40 48 41 0.00 0.96(0.15-5.95) 0.96 
Pen. involved an object 0 0 5 4 0.00 1.86(0.09-38.07) 0.69 
Penetration by penis only 2 40 64 55 0.035 0.55(0.09-3.43) 0.52 
Penetration by finger/s only 2 40 6 5 4.676 12.33(1.72-88.33) 0.01* 
Pen. by penis and finger/s 0 0 39 33 1.157 0.18(0.01-3.35) 0.25 
Use of condom ± lubricant 0 0 13 11 0.002 0.70(0.04-13.45) 0.82 
Use of lubricant ± a condom 0 0 16 14 0.044 0.56(0.03-10.59) 0.70 
Use of condom, lub. or both 0 0 26 22 0.398 0.31(0.02-5.86) 0.44 
Recent non-sexual  penetrative episodes 
Use of tampon prev. 72 hrs  0 0 6 5 0.00 1.56(0.08-31.36) 0.77 
Speculum exam. prev. 72 hrs 0 0 1 1 0.00 7.06(0.26-193.93) 0.25 
Previous vaginal penetration ever 
No previous vaginal pen. 0 0 2 2 0.00 4.20(0.18-98.46) 0.37 
GENITAL SYMPTOMS AND INFECTION 
Symptom onset since pen. 3 60 16 14 4.70 9.47(1.47-61.15) 0.02* 

Symptom onset prior to pen. 0 0 10 8.5 0.00 0.93(0.05-18.03) 0.96 
Lab evidence of infection 1 20 18 15.4 0.00 1.38(0.15-13.02) 0.78 
Lab evidence + symptom 
onset prior to peetration. 

0 0 4 3.4 0.00 2.29(0.11-48.15) 0.59 

*significant association p<0.05 
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Data Analysis Table 10vi  
All variables and presence of injury with a total SA >0.6cm² in any case  

TOTAL SURFACE AREA OF INJURY >0.6 cm² (n=122) 
Cases with 
total SA of 
injury 
>0.6cm² 
 
(n =9) 

Cases with no 
injury or 
total SA 
injury 
<0.6cm² 
(n =113 ) 

 

n % n % 

 
χ2 

 
Odds ratio 
(95% CI) 

 
p-value 

CASE CHARACTERISTICS 
18-21 1 11.1 26 23 0.685 0.49(0.06-4.11) 0.51 
22-29 4 44.4 36 32 0.214 1.71(0.43-6.75) 0.44 

Age 
category 

30-45 4 44.4 51 45 0.00 0.97&0.25-3.81) 0.97 
Not pigmented 9 100 93 82 4.17(0.23-74.49) Skin type 
Pigmented 0 0 20 18 

0.833 
0.24(0.01-4.29) 

0.33 

Hormonal status 
  Pregnant 0 0 3 3 0.000 1.66(0.08-34.61) 0.74 

Use of hormonal preparations 
  Any hormonal preparation 2 22 50 44 0.876 0.36(0.07-1.81) 0.21  
  Use of combined OCP 2 22 37 33 0.078 0.59(0.12-2.97) 0.52  
Obstetric injury or surgery 
  Previous vaginal deliveries 3 33.3 47 42 0.018 0.70(0.17-2.95) 0.63  
  Previous episiotomy 1 11 19 17 0.000 0.62(0.07-5.24) 0.66 
  Prev. post-delivery suture 0 0 32 28 2.146 0.13(0.01-2.33) 0.17 
  Vaginal tears at delivery 1 11 6 5 0.00 2.23(0.24-20.85) 0.48  
Relevant gynaecological surgery 
Genital,vaginal or cervical  3 33.3 21 18.6 0.404 2.19(0.51-9.48) 0.29  
PENETRATION SCENARIO 
Consent 0 0 81 72 16.118 0.02 (0.00-0.37) 0.01* 

<24hrs 8 89 52 46 Timing of 
examination 24-72hrs 1 11 61 54 

4.535 9.38(1.14-77.53) 0.04*  

Penetrating article 
Penetration by >1 type art. 3 33.3 41 36 0.00 0.88(0.21-3.70) 0.86 

Yes 5 56 105 93 Penetration involved 
a penis No 4 44 8 7 

9.248 0.10(0.02-0.43) <0.005*  

Penetration involved finger/s 6 66.7 44 39 1.627 3.14(0.75-13.19) 0.12  
Pen. involved an object 1 11 4 4 0.052 3.41(0.34-34.18) 0.30  
Penetration by penis only 7 78 49 43 2.711 4.57(0.91-22.98) 0.07  
Penetration by finger/s only 3 33.3 5 4.4 7.141 10.8(2.07-56.27) <0.005*  
Pen. by penis and finger/s 2 22 37 33 0.078 0.59(0.12-2.97) 0.52  
Use of condom 0 0 13 11.5 0.265 0.39(0.02-7.12) 0.53  
Use of lubricant 1 11 15 13 0.000 0.82(0.10-7.00) 0.85 
Use of condom, lub. or both 1 11 25 22 0.125 0.44(0.05-3.69) 0.45  
Recent non-sexual  penetrative episodes 
Use of tampon prev. 72 hrs 0 0 6 5 0.00 0.87(0.05-16.66) 0.93 
Speculum exam. prev. 72 hrs 1 11 0 0 2.681 40.06(1.51-1060.00) 0.03* 
Previous vaginal penetration ever 
No previous vaginal pen. 0 0 2 2 0.00 2.35(0.10-52.52) 0.59 
GENITAL SYMPTOMS AND INFECTION 
Symptom onset since pen. 5 56 14 12.4 8.759 8.84(2.12-36.90) <0.005*  

Symptom onset prior to pen. 0 0 10 9 0.09 0.52(0.03-9.56) 0.66 
Lab evidence of infection 1 11 18 16 0.00 0.66(0.08-5.60) 0.70 
Lab evidence + symptom 
onset prior to peetration 

0 0 4 4 0.00 1.28(0.06-25.62) 0.87 

*significant association p<0.05 
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Data Analysis Table 10vii 
All variables and presence of any injury to fossa navicularis (FN) in any case  
 

INJURY TO FOSSA NAVICULARIS (all cases n = 122) 
Cases with at 
least one 
injury to FN 
(n =12) 

Cases with no 
injury or no 
injury to FN 
(n =110 ) 

 

n % n % 

 
χ2 

 
Odds ratio 
(95% CI) 

 
p-value 

CASE CHARACTERISTICS 
18-21 3 25 24 22 0.00 1.19(0.30-4.76) 0.80 
22-29 4 33.3 36 33 0.00 1.03(0.29-3.64) 0.97 

Age 
category 

30-45 5 42 50 45 0.00 0.86(0.26-2.87) 0.80 
Not pigmented 11 92 91 83 Skin type 
Pigmented 1 8 19 17 

0.147 2.30(0.28-18.87) 0.44  

Hormonal status 
  Pregnant 0 0 3 3 0.00 1.23(0.06-25.19) 0.89 

Use of hormonal preparations 
  Any hormonal preparation 4 33.3 48 44 0.143 0.65(0.18-2.27) 0.50 
  Use of combined OCP 3 25 36 33 0.048 0.69(0.17-2.69) 0.59 
Obstetric injury or surgery 
  Previous vaginal deliveries 4 33.3 46 42 0.067 0.70(0.20-2.45) 0.57  
  Previous episiotomy 1 8 19 17 0.147 0.44(0.05-3.58) 0.44  
  Prev. post-delivery suture 3 25 29 26 0.00 0.93(0.24-3.68) 0.92 
  Vaginal tears at delivery 0 0 7 6 0.00 0.55(0.03-10.26) 0.69 
Relevant gynaecological surgery 
Genital,vaginal or cervical 5 42 19 17 2.677 3.42(0.98-11.94) 0.05  
PENETRATION SCENARIO 
Consent 3 25 78 71 8.266 0.14(0.03-0.54) 0.003*  

<24hrs 10 83 50 46 Timing of 
examination 24-72hrs 2 17 60 54 

4.788 6.00(1.26-28.66) 0.02* 

Penetrating article 
Penetration by >1 type art. 1 8 43 39 3.205 0.14(0.02-1.14) 0.07  

Yes 9 75 101 92 Penetration involved 
a penis No 3 25 9 8 

1.815 0.27(0.06-1.17) 0.08  

Penetration involved finger/s 3 25 47 43 0.768 0.45(0.11-1.74) 0.25  
Pen. involved an object 0 0 5 4.5 0.00 0.77(0.04-14.72) 0.86 
Penetration by penis only 4 33.3 52 47 0.378 0.56(0.16-1.96) 0.36 
Penetration by finger/s only 2 17 6 5.4 0.767 3.47(0.62-19.49) 0.16  
Pen. by penis and finger/s 1 8 38 34.5 2.319 0.17(0.02-1.39) 0.10  
Use of condom ± lubricant 1 8 12 11 0.00 0.74(0.09-6.27) 0.78 
Use of lubricant ± a condom 0 0 16 14.5 0.935 0.23(0.01-4.06) 0.32  
Use of condom, lub. or both 1 8 25 23 0.616 0.31(0.04-2.51) 0.27  
Recent non-sexual  penetrative episodes 
Use of tampon prev. 72 hrs  0 0 6 5.4 0.016 0.64(0.03-12.11) 0.77 
Speculum exam. prev. 72 hrs 1 8 0 0 1.834 28.83(1.11-749.24) 0.04*  
Previous vaginal penetration ever 
No previous vaginal pen. 0 0 2 2 0.00 1.74(0.08-38.24) 0.73 
GENITAL SYMPTOMS AND INFECTION 
Symptom onset since pen. 5 42 14 13 4.866 4.90(1.37-17.57) 0.01*  

Symptom onset prior to pen. 2 17 8 2 0.328 2.55(0.48-13.68) 0.27  
Lab evidence of infection 2 17 17 15.4 0.00 1.09(0.22-5.44) 0.91 
Lab evidence + symptom 
onset prior to penetration 

0 0 4 4 0.00 0.95(0.05-18.64) 0.97 

*significant association p<0.05 
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Data Analysis Table 10viii  
All variables and presence of any injury to posterior fourchette (PF) in any case 
 

INJURY TO POSTERIOR FOURCHETTE (all cases n = 122) 
Cases with at 
least one 
injury to PF 
(n =9) 

Cases with no 
injury or no 
injury to PF 
(n =113 ) 

 

n % n % 

 
 
χ2 

 
 

Odds ratio 
(95% CI) 

 
 

p-value 

CASE CHARACTERISTICS 
18-21 3 33.3 24 21 0.180 2.19 (0.51-9.48) 0.29 
22-29 3 33.3 37 33 0.00 1.03 (0.24-4.34) 0.97 

Age 
category 

30-45 3 33.3 52 46 0.151 0.59 (0.14-2.46) 0.47 
Not pigmented 8 89 94 83 Skin type 
Pigmented 1 11 19 17 

0.00 1.62 (0.19-13.7) 0.66 

Hormonal status 
  Pregnant 0 0 3 2.6 0.00 1.66(0.08-34.61) 0.74 
Use of hormonal preparations 
  Any hormonal preparation 5 56 47 42 0.642 1.76 (0.45-6.89) 0.42 
  Use of combined OCP 3 33.3 36 32 0.000 1.07 (0.25-4.52) 0.93 
Obstetric injury or surgery 
  Previous vaginal deliveries 2 22 48 42 0.701 0.39 (0.08-1.95) 0.25 
  Previous episiotomy 0 0 20 17.7 0.833 0.24(0.01-4.29) 0.33 
  Prev. post-delivery suture 2 22 30 26.5 0.00 0.79(0.16-4.02) 0.78 
  Vaginal tears at delivery 0 0 7 6 0.001 0.75(0.04-14.12) 0.85 
Relevant gynaecological surgery 
Genital,vaginal or cervical 1 11 23 3 0.056 0.49(0.06-4.11) 0.51 
PENETRATION SCENARIO 
Consent 3 33.3 78 69 3.294 0.22(0.05-0.95) 0.04* 

<24hrs 6 66.7 54 48 Timing of 
examination 24-72hrs 3 33.3 59 52 

0.553 2.19(0.52-9.17) 0.29 

Penetrating article 
Penetration by >1 type art. 4 44.4 40 35 0.034 1.46(0.37-5.75) 0.59 

Yes 7 78 103 91 Penetration involved 
a penis No 2 22 10 9 

0.511 0.34(0.06-11.86) 0.21 

Penetration involved finger/s 5 56 45 40 0.327 1.89(0.48-7.42) 0.36 
Pen. involved an object 0 0 5 4.4 0.000 1.04(0.05-20.24) 0.98 
Penetration by penis only 6 66.7 50 44 0.905 2.52(0.6-10.58) 0.21 
Penetration by finger/s only 1 11 7 6 0.000 1.89(0.21-17.34) 0.57 
Pen. by penis and finger/s 4 44.4 35 31 0.214 1.78(0.45-7.04) 0.41 
Use of condom ± lubricant 0 0 13 11.5 0.265 0.39(0.02-7.12) 0.53 
Use of lubricant ± a condom 1 11 15 13.3 0.000 0.82(0.10-7.00) 0.85 
Use of condom, lub. or both 1 11 25 22 0.125 0.44(0.05-3.69) 0.45 
Recent non-sexual  penetrative episodes 
Use of tampon prev. 72 hrs  0 0 6 5 0.000 0.87(0.05-16.66) 0.93 
Speculum exam. prev. 72 hrs 1 11 0 0 2.681 40.06(1.51-1060.0) 0.03* 
Previous vaginal penetration ever 
No previous vaginal pen. 0 0 2 2 0.000 2.35(0.10-52.52) 0.59 
GENITAL SYMPTOMS AND INFECTION 
Symptom onset since pen. 3 33.3 16 14.2 1.101 3.03(0.69-13.36) 0.14 

Symptom onset prior to pen. 1 11 9  0.000 1.44(0.16-12.88) 0.74 
Lab evidence of infection 3 33.3 16 14.2 1.101 3.03(0.69-13.36) 0.14 

Lab evidence + symptom 
onset prior to penetration 

1 11 3  0.159 4.58(0.43-49.24) 0.21 

*significant association p<0.05 

 
 



Data Analysis Table 10ix 
Significant associations with any injury to labia minora in any case  

*significant association p<0.05 

INJURY TO LABIA MINORA (n=122) 
Cases with at 
least one 
injury to 
labia minora 
(n =9) 

Cases with no 
injury or no 
injury to 
labia minora 
(n =113 ) 

 

n % n % 

 
 
χ2 

 
 

Odds ratio 
(95% CI) 

 
 

p-value 

PENETRATION SCENARIO 
Consent 0 0 81 100 16.118 0.02(0.00-0.37) 0.01* 

<24hrs 9 100 51 85 23.06(1.31-405.74) Timing of 
examination 24-72hrs 0 0 62 100 

7.965 
0.04(0.00-0.76) 

0.03* 

GENITAL SYMPTOMS AND INFECTION 
Symptom onset since pen. 6 31.6 13 68.4 15.325 15.38(3.43-69.06) <0.005*  

 
Data Analysis Table 10x 
Significant associations with any injury to peri-urethral area in any case  
 

*significant association p<0.05 

INJURY TO PERI-URETHRAL AREA (n = 122) 
Cases with at 
least one 
injury to 
peri-urethral 
area 
(n =4) 

Cases with no 
injury or no 
injury to 
peri-urethral 
area 
(n =118 ) 

 

n % n % 

 
 
χ2 

 
 

Odds ratio 
(95% CI) 

 
 

p-value 

GENITAL SYMPTOMS AND INFECTION 
Symptom onset since pen. 3 15.8 16 84.2 6.926 19.13(1.87-195.34) 0.01* 

 
Data Analysis Table 10xi 
Significant associations with any injury to hymen in any case 
 

INJURY TO HYMEN (n = 122) 
Cases with at 
least one 
injury to 
hymen 
(n =4) 

Cases with no 
injury or no 
injury to 
hymen 
(n =118 ) 

 

n % n % 

 
 
χ2 

 
 

Odds ratio 
(95% CI) 

 
 

p-value 

PENETRATION SCENARIO 
Consent 0 0 81 69 5.383 0.05(0.00-0.97) 0.05 
Penetrating article 

Yes 4 100 46 39 14.03(0.74-266.74) Penetration involved 
finger/s No 0 0 72 61 

3.700 
0.07(0.00-1.35) 

0.08 

Penetration by penis only 0 0 66 56 2.882 0.09(0.00-1.67) 0.11 
GENITAL SYMPTOMS AND INFECTION 
Symptom onset since pen. 3 75 16 14 6.926 19.13(1.87-195.34) 0.01* 
*significant association p<0.05 

 
 
 
 

 527



 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

PUBLICATIONS AND CONFERENCE ABSTRACTS 
 
 

 
 
 
 
 

 528



CONFERENCE PAPER ABSTRACT 
 
AMERICAN ACADEMY OF FORENSIC SCIENCES (AAFS)  56th ANNUAL MEETING  
 
Dallas, Texas, USA 
February 16-21, 2004 
 
 
Medical Evidence in Sexual Offence Trials: A two year audit of data relating to evidence given by doctors in 
sexual offence trials. 
 
Dr Catherine Lincoln M.B.,B.S., M.Forens.Med.* 
Sexual Assault Resource Centre (S.A..R.C.),  
King Edward Memorial Hospital, Bagot Rd, Subiaco, W.A. 6008, Australia 

 
Learning objective: To present information about medical evidence in sexual offence trials to facilitate an 
understanding of the forensic role of the doctor providing services to patients who allege sexual assault. 
 
Patients who allege recent sexual assault in metropolitan Perth, W.A. are seen by a group of 10 doctors who are 
trained in aspects of clinical forensic medicine and who provide 24 hour medical and forensic services to 
approximately 400 alleged victims of sexual assault per year. 60% of these patients have reported the incident to the 
police at the time of examination and a further 15% are considering involvement of the criminal justice system. The 
forensic role of the doctor in this setting involves documentation of injury on the body and in the genito-anal area, the 
collection of physical evidence, the preparation of a medical report detailing examination findings and their 
significance, and expert witness testimony in court. 
 
This paper will present data relating to over 160 subpoenas and 80 court appearances by doctors over the two year 
period from July 2001 to June 2003.  Three quarters of these subpoenas were for the District Court, and the remainder 
for committal hearings and the Children’s Court. Data collected include duration of time from incident to trial, 
opportunity for pre-trial discussion between lawyers and doctors, time spent by doctor in the witness box and specific 
issues the doctor was questioned on. 
 
Information about medical evidence in sexual offence trials provides a valuable insight into the forensic role of the 
doctor in this setting and has the potential to inform both the medical and legal professions for the ultimate benefit of 
the courts.  
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