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Injuries in Australian Veterinarians 

 

Summary 

 

This thesis identifies the prevalence of injuries in Australian veterinarians responding to a 

national survey and describes the characteristics associated with these injuries. The thesis is 

based on a cross-sectional analysis of baseline data from the Health Risks of Australian 

Veterinarians (HRAV) study, a survey of 2800 graduates of Australian veterinary schools 

graduating between 1960 and 2000.   

 

Strengths and weaknesses in the published literature pertaining to injuries in veterinarians 

were reviewed and inadequacies in the literature were discussed, forming the basis for the 

research presented.  

 

Using a developed coding framework, data from the HRAV study were systematically coded 

and a detailed descriptive analysis of the data was undertaken. Through a series of research 

manuscripts that have been submitted or published in peer-reviewed journals, the prevalence 

of injury and the characteristics associated with injuries sustained in veterinary practice and 

with the use of safety precautions at the time of injury are described.  

 

Over half of the responding veterinarians reported a serious work-related injury during their 

career while 26% of practitioners reported having at least one injury in the previous 12 

months. Chronic work-related musculoskeletal problems were reported by 49% of 

respondents.  

 

Findings from this research have included that large animal practitioners are at highest risk of 

injury.  Injuries have been found to be most frequently sustained on farms and in association 

with undertaking procedural activities. Hand injuries are the most frequent bodily location of 

injury reported and the most frequent serious injuries sustained were open wounds, fractures 

and dislocations. The major factors reported in association with injury are cattle, horses and 
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dogs. Limited use of safety precautions at the time of the injury has been identified as a 

concern. 

 

This thesis provides evidence supporting the understanding of the characteristics associated 

with injuries in veterinarians as a step towards addressing the injury burden among this high 

risk occupational group. Findings from this research will contribute further to the knowledge 

and understandings of injuries sustained by veterinarians and provide insight into the 

effectiveness of occupational health and safety strategies in use at the time of injury.  

 

The knowledge provided by this research will do much to assist in the continuous review 

process crucial to facilitating improvements in veterinarian occupational health and safety.  
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Injuries in Australian Veterinarians 

This thesis is presented for the degree of Doctor of Philosophy at the University of Western 

Australia 

 

Abstract 

 

Introduction 

The practice of veterinary medicine is broad and diverse. Veterinarians may be found 

employed in a wide variety of roles in the community including working in clinical practice in 

rural or urban areas, in public health undertaking regulatory roles or performing food or 

quarantine inspections and in universities undertaking academic work, teaching or research. 

The veterinarian's work environment may include premises such as clinical practice rooms, 

hospital theatres, farming properties, urban race tracks or zoological gardens.    

 

Tasks performed by veterinarians in the course of their work may often be undertaken in close 

proximity to animals, performing procedures that may cause their patients pain or distress.  

Animals being treated may at times be large and heavy or small and quick and all are capable 

of biting, kicking or scratching in response to their handling.  

 

A review of the literature suggests a high prevalence of injury in veterinarians with large-

animal practitioners considered at highest risk. A number of characteristics associated with the 

sustaining of injuries in veterinarians have been identified, however detailed descriptions of 

many of these characteristics remains limited. Where injuries most commonly occur, what 

veterinarians are doing when they are injured, what the nature of injury is, what the major 

factors are that are associated with injury and what the most frequent mechanisms of injury 

are, are all questions for which answers remain uncertain. The nature and use of injury 

preventative measures by veterinarians at the time of injury also appears unclear.  

 

 

Objectives and aims 
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The aim of this thesis is to identify the prevalence of injuries in veterinarians from a cohort of 

Australian veterinarians responding to a national survey and to describe the characteristics 

associated with these injuries.  

 

In meeting this aim a number of objectives were developed;  

• To identify the prevalence of acute, serious and chronic injuries sustained by 

Australian veterinarians 

• To identify the veterinarian groups most at risk for different types of injury  

• To describe the characteristics associated with serious injuries in Australian 

veterinarians, in particular in association with 

o working with horses 

o working with cattle, and  

o working with small animals  

• To describe the characteristics associated with the sustaining of facial injuries in 

Australian veterinarians, and 

• To describe the reported use of safety precautions at the time of serious injuries in 

Australian veterinarians 

 

These aims and objectives are addressed in this thesis through a series of research manuscripts 

that have been submitted or published in peer-reviewed journals.  

 

Methods 

A cross-sectional study of injuries reported by veterinarians responding to a national survey 

was performed.  Injuries have been identified from the Health Risk of Australian 

Veterinarians (HRAV) study. The HRAV study was set up as a cohort study of veterinarians 

who had graduated from Australian veterinary schools between the years 1960-2000. The 

intention of the HRAV study was to determine whether veterinarians are at an increased risk 

of cancer, zoonoses, stress, adverse reproductive outcomes or injury and to enable linking of 

data to cancer and deaths registries.  
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The HRAV questionnaire included a series of injury-specific questions. Completed HRAV 

questionnaires were reviewed and those questionnaires containing responses to the injury 

questions were identified. A coding framework was developed based on current standards for 

injury surveillance and refined for application in this study. The coding framework was 

developed as an extension to the National Data Standards for Injury Surveillance (NDSIS) and 

was designed to also be appropriate for use in other animal-associated injury research.  

 

Using the developed coding framework, baseline data from the HRAV study was 

systematically coded. Detailed descriptive analysis of the data was then undertaken with the 

aim of determining the prevalence and characteristics associated with injuries sustained in 

veterinary practice and with the use of safety precautions at the time of injury. Frequencies 

and cross-tabulations were used to describe the data.  

 

Results   

Analysis of the identified injury responses confirmed a high prevalence of acute, serious and 

chronic injuries among Australian veterinarians. Characteristics associated with serious 

injuries were identified and findings are presented in this thesis in the form of a series of 

manuscripts, identified by chapter as presented in this thesis; 

 

In Chapter 1, an overview of the thesis, its aims and objectives and an outline of the thesis 

structure is presented.  

 

In Chapter 2,  I reviewed the published literature as it relates to injuries in veterinarians. 

Considerable variation in a number of the injury-associated factors were identified. 

Methodological limitations inherent to a number of the published studies are discussed. The 

injury experience of Australian veterinarians was found to have been addressed in only three 

published studies, all of which have significant limitations and are mostly outdated. At a time 

of significant change in the veterinarian workforce and nature of veterinary practice, there 

remains no national overview of occupational injury in this sector of the Australia workforce, 

without which directions for prevention will be derived from a very limited evidence base. 
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In Chapter 3, the approach undertaken to identify, code and analyse the injury data used for 

this research is described.  

 

In Chapter 4, we examine risk factors for serious, acute and chronic injury. Large animal 

practitioners were found to be at highest risk of injury.  Other findings presented include that 

over half of the responding veterinarians reported a serious work-related injury during their 

career while 26% of practitioners reported having at least one injury in the previous 12 

months. Chronic work-related musculoskeletal problems were reported by 49% of 

respondents. Males were more likely than females to have experienced cat or dog bites or have 

a chronic or serious injury, and large animal veterinarians were more likely to have chronic or 

serious injuries 

 

In Chapter 5, the results relating specifically to serious injuries reported by the Australian 

veterinarians in the HRAV study are presented. Injuries were found to be most frequently 

sustained on farms and in association with undertaking procedural activities. Hand injuries 

were the most frequent bodily location of injury reported and the most frequent injuries 

sustained were open wounds, fractures and dislocations. There were 63 reports of intracranial 

injury and 19 traumatic amputations reported. The major factors reported in association with 

injury were cattle, horses and dogs. Just over half of the veterinarians reported the use of 

safety precautions at the time of injury.  

 

In Chapter 6, the results relating to serious injuries sustained by Australian veterinarians in 

association with working with horses are presented. Most of the identified injuries were 

sustained in stock or handling yards and in association with activities such as suturing, wound 

care, tubing and drenching. The parts of the body most commonly injured were the head and 

face and the lower extremities and fractures were found to be the most common type of 

serious injury sustained. Seventy per cent of seriously injured veterinarians reported the use of 

safety precautions at the time of the injury. 

 

In Chapter 7, results relating to serious injuries sustained by Australian veterinarians in 

association with working with cattle are presented.  Most cattle associated injuries were 

sustained in stock or handling yards in association with pregnancy testing or whilst 
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performing examination. Nearly eighty per cent of injuries were sustained as a result of the 

veterinarian being kicked or struck or pushed against or stepped on.  Fractures were the most 

common type of serious injury sustained and the use of safety precautions at the time of the 

injury was reported by sixty two per cent of those veterinarians reporting injury.  

 

In Chapter 8, the characteristics associated with serious injuries reported by veterinarians in 

association with small animal work are presented.  The majority of the serious injuries 

sustained were from dogs and most injuries were sustained in clinics or veterinary hospitals. 

Injuries were generally sustained whilst examining, transporting or restraining animals and the 

parts of the body most commonly injured were the hands. The limited use of safety 

precautions at the time of the injury was highlighted in this paper. 

 

In Chapter 9, factors associated with the sustaining of facial injuries in the HRAV 

veterinarians are described. Veterinarians were more than twice as likely to report facial 

injuries in association with equine activity as in association with cattle work. A third of 

reported facial injuries occurred in female veterinarians and the majority of the facial injuries 

reported were open wounds. Two thirds of facial injuries were as a result of either dog bites or 

horse contacts. The adequacy of preventative measures appeared to be less than optimal.  

 

Finally, in the Discussion chapter, the relevance of the findings from this research are 

summarised and consideration is given to the issue of injury prevention. Opportunities for 

potential further research are discussed.  

 

Conclusions  

The aim of the research presented in this thesis was to identify injuries reported by Australian 

veterinarians and to describe the characteristics associated with these injuries. This aim has 

been addressed through the performance of a cross-sectional study of injuries reported by 

veterinarians responding to a national survey. The results are presented in the form of six 

manuscripts which describe the high prevalence of occupational injuries in Australian 

veterinarians and the characteristics associated with these injuries. 
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This thesis provides evidence supporting the understanding of the characteristics associated 

with injuries in veterinarians as a step towards addressing the injury burden among this high 

risk occupational group. Findings from this research will contribute further to the knowledge 

and understanding of injuries sustained by veterinarians and provide insight into the 

effectiveness of occupational health and safety strategies in use at the time of injury. The 

knowledge provided by this research does much to assist in the continuous review process 

crucial to facilitating improvements in veterinarian occupational health and safety.  
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1.0 Introduction: The practice of veterinary medicine 

 

A veterinarian is defined in the Oxford dictionary as a person qualified to treat diseased 

or injured animals [1]. Whilst about 70% of veterinarians provide a direct service to 

animals in a practice setting [2], the nature of the work performed by veterinarians may 

be much more diverse than suggested by this definition.  

 

Activities typically undertaken by veterinarians may include [2, 3];  

 

• Treating sick or injured animals by prescribing medication, setting bones, 

dressing wounds, or performing surgery 

• Inoculating animals against various diseases such as rabies and distemper 

• Driving to farms/at work so that health problems can be treated and/or prevented 

• Examining animals to detect and determine the nature of diseases or injuries 

• Collecting samples of body tissue, faeces, blood, urine, or other body fluids for 

examination and analysis 

• Establishing and conducting quarantine and testing procedures that prevent the 

spread of diseases to other animals or to humans, and that comply with 

applicable government regulations 

• Operating diagnostic equipment such as radiographic and ultrasound equipment, 

and interpret the resulting images 

• Euthanizing animals 

• Conducting post-mortem studies and analyses to determine the causes of 

animals' deaths 

• Directing activities concerned with the feeding, care, and housing of laboratory 

animals to ensure compliance with laboratory regulations 

• Directing the overall operations of animal hospitals, clinics, or mobile services 

to farms 

• Educating the public about diseases that can be spread from animals to humans. 

• Enforcing government regulations in disease control and food production by 

performing such tasks as inspecting meat packing plants, and inspecting food 

animals before and after slaughter 
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• Inspecting animal housing facilities to determine their cleanliness and adequacy. 

• Monitoring of scientific research programs to ensure compliance with 

regulations governing humane and ethical treatment of animals 

• Performing administrative duties such as scheduling appointments, accepting 

payments from clients, and maintaining business records 

• Training and supervising workers who handle and care for animals 

• Exchanging information with zoos and aquariums concerning care, transfer, sale, 

or trade of animals in order to maintain species inventories 

• Teaching in colleges of veterinary medicine 

• Advising animal owners regarding sanitary measures, feeding, and general care 

necessary to promote health of animals, and  

• Being an advocate for animal welfare [4, 5] 

 

There are over 600,000 veterinarians working globally, with an estimated 44% 

employed in the private sector and 25% employed by government [6]. The total number 

of registered veterinarians worldwide has increased in the last 20 years (from 1983 to 

2003) by over 250%. In Australia, there were 7510 veterinarians working in 2006, with 

the rate of increase in numbers greater in the last 5 years than in the prior 20 years [7]. 

Veterinarian numbers are expected to continue to increase, in part in parallel with 

population increases as well as in response to new demands and work roles [7].  

 

The practice of veterinary medicine generally requires a minimum of four to seven 

years of education with veterinary curriculum including both pre-clinical sciences and 

clinical sciences and involving all species of animals as well as the public health aspects 

of animal care and disease [2]. Working in veterinary medicine is considered a lifestyle 

as well as a career [8] and the multiple roles veterinarians have as purveyors of 

knowledge and expertise represent an important ongoing investment for our community.   

 

The practice of veterinary medicine is however not without its challenges, both physical 

as well as mental [9, 10].  The nature of veterinary practice often involves working with 

or in close proximity to sick or injured animals.  The veterinarian’s patients may be 

large and uncooperative or small and quick to react, and both may be difficult to 

restrain.  Large animals in particular are a reservoir of mechanical energy and are 
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capable of exerting forces well in excess of the human body’s injury threshold.  The 

inherent nature of some veterinary work may be physically strenuous, exposing the 

veterinarian to risk of muscular strains and sprains [11]. 

 

In the practice of their profession, veterinarians may perform procedures which may 

cause an animal pain or distress with a resultant risk of the treating practitioner 

sustaining bites, kicks or scratches [12].  Hazardous exposures may occur whilst 

examining their patients, whilst vaccinating them against diseases, when performing 

radiological and laboratory procedures, whilst performing procedural tasks, and even on 

occasions when advising animal owners following adverse care outcomes [13-15]. . 

 

Working as a veterinarian can be stressful [16-19], a factor which may further increase 

their risk of injury. Veterinarians work some of the longest hours of any profession [20], 

and they must ensure they also keep up with developments in their chosen field through 

continuing education and training [21].  In a survey of Finnish veterinarians, fatigue and 

rushing during an activity were identified as risk factors associated with injury in 

addition to factors of insufficient assistance and working with wild animals and 

livestock [22].  

 

Veterinarians may also be at risk of injury when travelling, such as when attending 

patient emergencies in adverse weather conditions or when driving long distances [23]. 

Treating patients in unfamiliar surroundings may also add to the risk of injury events. 

Such attendances may be further complicated by poor sleep, a recognised injury risk 

factor [24], as a consequence of long work hours or practice pressures [22].  

 

A high prevalence of injury has been observed in veterinarians [10, 22, 25] with large-

animal practitioners considered at highest risk [23].  A number of risk factors associated 

with injury have been identified; however detailed information on the characteristics 

associated with injuries and the use of injury prevention measures by veterinarians at 

the time of injury is limited.   

 

The aim of this thesis is to identify the prevalence of injuries in Australian veterinarians 

and to describe the characteristics associated with these injuries.  Reported injuries were 
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identified from responses obtained in the Health Risk of Australian Veterinarians 

(HRAV) survey.  The HRAV study was set up as a cohort study of veterinarians who 

had graduated from Australian veterinary schools between the years 1960-2000.  The 

intention of the HRAV study was to determine whether veterinarians are at an increased 

risk of cancer, zoonoses, stress, adverse reproductive outcomes or injury.  

 

The HRAV questionnaire included a series of injury-specific questions.  For this thesis, 

a cross-sectional study using the baseline HRAV questionnaire responses was 

undertaken with the aim of determining the prevalence and characteristics associated 

with injuries sustained in veterinary practice.  Completed HRAV questionnaires were 

reviewed and those veterinarians who had reported injuries were identified.  A coding 

framework was developed based on current standards for injury surveillance and then 

refined for application in this study.  Detailed descriptive analysis of the findings was 

then undertaken.   

 

1.1. Statement of Aims   

 

The aim of this thesis is to identify the prevalence of injuries in veterinarians from a 

cohort of Australian veterinarians responding to a national survey and to describe the 

characteristics associated with these injuries.  

 

In meeting this aim a number of objectives were developed;  

• To identify the prevalence of acute, serious and chronic injuries sustained by 

Australian veterinarians 

• To identify the veterinarian groups most at risk for different types of injury  

• To describe the characteristics associated with serious injuries in Australian 

veterinarians, in particular in association with 

o working with horses 

o working with cattle, and  

o working with small animals  

• To describe the characteristics associated with the sustaining of facial injuries in 

Australian veterinarians, and 

• To describe the reported use of safety precautions at the time of serious injuries 
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in Australian veterinarians 

 

1.2. Organisation of the thesis 

 

The aims and objectives are addressed in this thesis in 10 chapters which include 6 

manuscripts that have been submitted or published in peer-reviewed journals. The thesis 

concludes with a final section that summarises and discusses the major findings and 

recommendations for further research.  

The following provides an outline of the thesis structure by chapter. 

 

Chapter 1: Introduction (current section): provides an overview of the thesis, its aims 

and objectives and an outline of the thesis structure.  

 

Chapter 2: Literature review:  provides a summary and discussion of the literature 

relevant to the thesis topic. This chapter consists of three main components, addressing; 

• The prevalence of injuries in veterinarians, 

• Characteristics of injuries in veterinarians,  

• Injuries in Australian veterinarians.  

 

Whilst this was not the focus of this thesis, a review of the published literature on injury 

mortality (both accidental and non-accidental) has also been included to provide a 

complementary perspective to injury outcomes and to provide insight to the subsequent 

discussion on injury prevention measures.  

 

Inadequacies identified in the published literature provide a basis for the research 

presented in the published papers contained within chapters 4 to 9 of the thesis as well 

as providing a background to the discussion chapter. 

 

Chapter 3: Methods:  describes the Health Risk of Australian Veterinarians (HRAV) 

study and the approach taken to the development of a systematic framework for the 

coding of the HRAV injury data and the data-set items.   
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Chapter 4: Injuries in Australian veterinarians:  presents the overall findings relating to 

injuries identified in the HRAV study.  The results are presented in the form of a 

published paper titled “Injuries in Australian veterinarians” which was published in the 

journal Occupational Medicine.  

 

Chapter 5: Significant injuries in Australian veterinarians and the reported use of 

safety precautions:  presents the results relating specifically to serious injuries reported 

by the Australian veterinarians in the HRAV study. Serious injuries were defined as 

those that resulted in hospitalization, or in not being able to work for at least one day, or 

in not being able to work at the usual pace for 5 or more days.  The results are presented 

in the form of a paper published in the journal Occupational Medicine.  

 

Chapter 6: Injuries to Australian veterinarians working with horses: presents the results 

relating to serious injuries sustained by Australian veterinarians in association with 

working with horses.  The results are presented in the form of a paper published in The 

Veterinary Record. 

 

Chapter 7: Serious injuries to Australian veterinarians working with cattle: presents the 

results relating to serious injuries sustained by Australian veterinarians in association 

with working with cattle.  The results are presented in the form of a paper submitted for 

publication in the Australian Veterinary Journal. 

 

Chapter 8: Small animal injuries to Australian veterinarians:  presents the 

characteristics associated with serious injuries reported by veterinarians in association 

with small animal work.  The results are presented in the form of a paper submitted for 

publication. 

 

Chapter 9: Facial injuries to Australian veterinarians: describes factors associated with 

sustaining facial injuries among the HRAV veterinarians. The results are presented in 

the form of a paper submitted for publication. 
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Chapter 10: Discussion: In this chapter, the major findings from the studies presented 

in the published papers are summarised, the strengths and limitations of the methods 

used in reaching these findings are discussed, the main conclusions from this body of 

work are discussed and the relevance of the findings to injury prevention in 

veterinarians and to future research practice are considered.  

 

Appendices: The appendices include a copy of the Health Risks of Australian 

Veterinarians questionnaire, a copy of each of the published papers, a list of the 

descriptors utilised in coding and copies of additional work performed during the time 

of undertaking of this research including poster presentations and invited conference 

presentation. 
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2.0 Introduction  

 

This chapter introduces the background to the issues presented in this thesis 

 

This chapter begins with an outline of the published literature on injuries in 

veterinarians including the prevalence of injuries, unintentional work-related injury 

mortality, and intentional injury mortality in veterinarians.  The strengths and 

weaknesses of the studies identified are discussed.  

 

In the second section of this chapter a review of literature addressing the characteristics 

associated with the sustaining of injuries in veterinarians is presented. The third section 

of this chapter discusses the published research relating to injuries in veterinarians in 

Australia.  

 

The purpose of this chapter is to provide an overview of the current state of knowledge 

as it relates to injuries in veterinarians.  Inadequacies identified in the published 

literature and discussed in this chapter form the basis for the research presented in the 

following chapters and published papers.   

 

2.1 Injuries in veterinarians  

 

2.1.1 The prevalence of injuries in veterinarians 

Internationally, injuries have been described as the most important cause of death and 

disability during the first half of the human lifespan and are the leading cause of 

potential years of life lost before age sixty five [1].  Injury is also the principal cause of 

death in Australia in people under 45 years of age, and remains a leading cause of 

mortality, morbidity and permanent disability [2].   

 

Working with livestock has long been associated with high injury rates [3-8].  In 

addition to the risks involved with working with healthy animals, veterinarians often 
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work with or in close proximity to sick or injured animals and perform procedures 

which may cause the animal pain or distress [9].  Within this context, the risk for 

veterinarians sustaining personal injury at work is high and is a risk recognised within 

the profession [10]. 

 

Observations on the prevalence of injuries experienced by veterinarians have been made 

by a number of authors.  The major published studies and their findings are outlined in 

Table 2.1.   
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Table 2.1  Veterinarian injury prevalence studies 

Author, year Description 
Population studied, Number of participants 
(n) and response rate (x%) 

Outcome 
measured 

Key findings 

International Studies 
   

 
Thigpen and Dorn  1973 
[11] 
 

 
Male American Veterinary Medical 
Association (AVMA) injury claims 
n=25,386  

 

 
Accidents (1967-
1969) 

 
773 injuries over 3 years 
Rate 22.7injuries /1000 vets 
/ yr 
 

 
Landercasper et al. 1988 
[12] 
 

 
AVMA members in Minnesota and 
Wisconsin n=955 (45%) 
 

 
Major injuries in 
career 

 
64.6% reported major career 
injury 

 
Langley et a.l 1995 [13] 
 
 
 
Hafer et al. 1996 [14] 

 
Licenced vets in North Carolina n=701 
(52.7%) 
 
 
American Association of Swine 
Veterinarians n=936 (65%). Injury 
respondents n= 842 

 
Major injuries in 
career 
 
 
Major swine related 
injury 

 
67.8% reported major animal 
related injury 
 
 
12.5% reported career injury  

 
Wilkins and Bowman 
1997 [15] 

 
US female graduates between 1970 – 
1980 n=2532 (90%) 

 
Career Needle-stick 
injury 

 
64% reported needlestick 
injury 
Rate 9.3/100 person years 
 

 
Hill et al. 1998 [16] 

 
American Association of Zoo vets 
n=279 (56%) 
 

 
Injuries 

 
61% reported major injury in 
career 

 
Poole et al. 1999 [17] 

 
Large animal practices  n=304 
practices 1,527 injuries (59%) 

 
Injuries 1994-1996 

 
52.3% injured over 3yrs 
    
 

 
Reijula et al. 2003 [10] 
 

 
Members of Finland Veterinarians 
Association under 65years  
n=785 (67%) 

 
Work related 
accidents in prior year 

 
34% women & 35% men 
injured in prior year 

 
Nienhaus et al. 2005 [18] 

 
German injury insurance claims 
n=2053  
 

 
Accidents (2002) 

 
7% of insured vets and staff 
claimed for an injury during 
1 year. Rate 36.6 injuries 
/1000 vets/yr 

 
Kabuusu et al. 2010 [19] 
 

 
Metropolitan Kampala veterinarians  
n=47 (52%) 

 
Injuries in career 

 
72% reported career injury 

Australian Studies    

 
Jeyaretnam et al. 2000 
[20] 
 

 
Veterinary Practice staff in Western  
Australia  n=129 practices (81%)  
 

 
Injuries (1992 - 1993) 
 

 
31% injured over 1 yr 
71% injured over 10yr  
 

 
Chambers et al. 2001 [21] 
 

 
Australian Association of Cattle 
Veterinarians members  n=163 (23%) 

 
Injuries in career 

 
42% reported back injuries  
 
 

 
Leggat et al. 2009  
[22]. 

 
Queensland veterinarians n=664 (64%)  

 

 
Needlestick and 
sharps injuries 

 
75% needlesticks and sharps 
injuries in prior 1 yr 
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These studies indicate that injuries, including serious injuries, are common in 

veterinarians.  In the order of 60% of veterinarians report having sustained a major 

injury during their career.  In a number of studies, the denominator for the prevalence 

estimates is unclear, as veterinarians were surveyed at different times of their career, and 

some may not have been working full time.  Two studies reported rates per 1000 person 

years which were 22.7 [11]  and 36.6 [18].   Needlestick injuries are also quite common, 

being reported in one study in  75% of veterinarians during the prior year. 

 

Whilst many of the cited studies have considerable strengths with which to support the 

authors' conclusions, a number of these studies also have limitations.  The strengths and 

weakness inherent in a number of these studies are worthy of discussion.  

 

Firstly there is a issue of selection bias.  In the study of accidental injuries based on 

AVMA injury claims [11], the authors commented upon this potential bias in their paper 

noting that the results presented may not have been fully representative of the veterinary 

profession due to inclusion limitations.  

 

Secondly there is recall bias.  In the 1988 survey of 2,213 registered veterinarians in two 

US states, the authors indicated their presented injury findings were likely an 

underestimation of the true occurrence of injury due to the responding veterinarian’s 

limited recall of some of their serious injuries [12]. 

 

Some of the studies, such as the survey of members of the American Association of 

Swine Practitioners [14] encountered difficulties such as differing question 

interpretations.   Reporting variation and recall bias were cited as methodological 

limitations in the study of needle stick injuries  in US female veterinary graduates [15].  

Limited completion of questionnaires was identified as a concern  by authors in the 

descriptive survey of US Zoo veterinarians [16].  Under reporting of injuries in 

veterinarians due to self treatment was cited as a concern in the US based survey of 511 

veterinarians who owned or operated large animal practices [17].   

 



 16 

 

In their study of work-related accidents and their frequency in veterinarians and their 

staff, Nienhaus et al. [18] analysed accident insurance and noted challenges in 

comparing various veterinary injury study outcomes due to differences in the definitions 

used for classifying major injuries. 

 

The study of veterinarians in metropolitan Kampala [19] added further to the literature 

by considering the prevalence of injuries in veterinarians in Africa.  Findings in this 

study have limited generalizability to the situation in developed countries although 

findings of a high prevalence of injuries inflicted by cattle were consistent with 

observations from larger studies in more developed regions.   

 

The  three studies addressing injury prevalence in Australian veterinarians [20-22] also 

had methodological limitations, mainly in terms of limited response rates, small sample 

size and the use of regional population sampling.   

 

The survey performed by Jeyaretnam et al. involved a limited number of registered 

veterinary practices in Western Australia [20].  The authors noted most of the 

responding veterinarians in their study were from small animal practices and 

information on self-treatment of injuries was omitted from their questionnaire.  

 

The study undertaken by Chambers et al. used a survey questionnaire inserted in the 

Australian Association of Cattle Veterinarians Journal in 2001. This study was limited 

by the low response rate of 23% [21].  

 

The study reported by Leggat et al. limited itself to the investigation of needlestick and 

sharps injuries amongst veterinarians registered with the Veterinary Surgeons Board of 

Queensland. One of the strengths of this study was the relatively high response rate of 

63%, however reported responses were  recognized as potentially subject to bias by not 

reflecting the actual situation, as some responding veterinarians may not recall minor 

needlesticks whilst others may not wish to declare them [22]. 
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In general, whilst indicating a high prevalence of injuries in veterinarians, a number of 

the published injury studies have the strength of their findings limited by low response 

rates to survey questionnaires and by a lack of generalisability of findings. 

 

2.1.2  Unintentional work-related injury mortality and intentional injury mortality 

in veterinarians 

 

Whilst the results presented in this thesis are restricted to the identification of the 

prevalence of non-fatal injuries in Australian veterinarians and to describing the 

characteristics associated with these injuries, awareness of the impact of injury mortality 

is of value in providing a complementary perspective to non-fatal injury outcomes.  In 

the general working population, occupational fatalities due to animal related events are 

uncommon, reported as accounting for around 1% of  workplace fatalities [23].  In 

veterinarians, mortality outcomes as a result of injury are infrequent, however 

occupational mortality can have a significant impact on family and friends as well as to 

society in terms of economic cost . 

 

Studies of unintentional work-related injury mortality  

 

A number of studies have been published indicating veterinarians are at increased risk of 

death from work-related injuries [12, 24-27]. The findings from the major published 

studies addressing fatal unintentional work related injury in veterinarians are 

summarised in Table 2.2. 
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Table 2.2  Unintentional work-related injury mortality studies among 

veterinarians 

Author, year Description 
Population studied, Number of deaths (n)  

Key Findings 

 
Botts et al. 1966 [24] 

 
Missouri white deceased males (1949-

1964) n=127 

 
   7 deaths (5.5%) 
(MV crash 6, other 1) 

 
Fasal et al. 1966 [28] 

 
Californian white deceased males (1950-

1962) n=148 

 
Observed / Expected 
11 / 12.2 (SMR 89.9) 

 
Schnurrenberger et al. 1977 
[25] 

 
Illinois white deceased males (1950-1973) 

n=481 

 
Observed / Expected 
23 / 16.25 (SMR 141) 

 
Blair and Hayes 1980 [29] 

 
US white deceased males 

(1966-1977) n=1551 

 
Observed / Expected 
Injury 107 / 91 (PMR 118) 
MV crash 56 / 41 (PMR 137) 

 
Blair and Hayes 1982 [26] 

 
US white deceased males 

(1947-1977) n=5016 

 
Observed / Expected 
158 / 110 (PMR 144) 

 
Kinlen 1983 [27] 

 
Britain deceased male 
(1949-1975) n= 3440 

 
Observed / Expected 
69 / 49.77 (Ratio 139) 

 
Martin et al. 1983 [30] 
 

 
Illinois non-military (1969) n=1082  

 
313 vets had 416 MV crashes 

 
Miller and Beaumont 1995 
[31] 

 
Californian deceased 
(1960-1992) n=450 

 
Observed / Expected 
MV crashes 20 / 16.06 (SPMR 125) 
Other injury 20 / 17.36  (SPMR 115) 

 

Overall, most studies have found that veterinarians have an increased risk of work-

related injury although methodological issues, including small sample size, use of the 

proportionate mortality ratio (PMR) rather than the standardized mortality ratio (SMR), 

and difficulty identifying the denominator are of concern [32]. 

 

Early mortality studies conducted in the 1960’s and 1970’s were mainly state based and 

restricted to American veterinarians.  In the study by Botts et al. [24], AVMA Directory 

lists were used to assess the mortality experience of white male Missouri veterinarians 

over a 15 year time frame. Causes of death were identified from death certificates and 

journal listings. Limitations inherent in their study included the small size of the study 



 19 

 

and the limited reliability of the information on death certificates.  

 

Schnurrenberger et al. [25] also used AVMA Directory lists and also emphasised the 

challenges inherent in relying on death certificate data.  In Fasal’s study of licensed 

Californian veterinarians, no increase in observed deaths from unintentional injury was 

found however the power of this study was limited by the very small size of the study 

cohort [28].  

 

A number of the reviewed studies have also considered veterinarians risk of fatal injury 

specifically in association with motor vehicle crashes.  Blair and Hayes observed an 

excess in mortality confined to the practitioner category often involving the use of 

automobiles for outpatient visits to farms and ranches [26].  Miller and Beaumont [31] 

also found an elevated risk of mortality in veterinarians from motor vehicle crashes 

although this finding was not statistically significant.  The small sample size in 

comparison with the group reviewed by Blair and Hayes [26] likely contributed to the 

broad confidence intervals reported in this study. 

 

Studies of intentional injury mortality  

 

Fatal intentional injury includes suicide and homicide. Members of a number of 

occupational groups have been found to be at greater risk of suicide [33-36].  

Observational studies have identified elevated rates of suicide in doctors, nurses, 

dentists [37, 38] and farmers [39, 40].  In most of these studies national mortality 

databases were used to study suicide rates as well as methods of suicide.  Whilst suicide 

definition and coding of intent are recognised as potential problems in intentional injury 

research [36, 41] and may be a limiting factor in study validity, valuable insight of 

relevance to the addressing of injury prevention measures may be obtained by reviewing 

this literature.  

 

The suicide experience of veterinarians has been considered by a number of studies and 

the results are summarised in Table 2.3.  
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Table 2.3  Intentional injury mortality among veterinarians  

Author, year Description 
Geographic location; (study period), Number of 

veterinarians deaths (n) 

Key Findings 
Number of suicides 

 (% of deaths) 
 
International Studies 
 
Botts et al. 1966 [24] 

 
 
 

Missouri, US; deceased white male vets 
 (1949-1964) n=127 

 

 
 
 
2 suicides (1.6% of deaths) 

 
Fasal et al. 1966 [28] 

 
California, US;  deceased white male vets  

(1950-1962) n= 148 
 

 
Observed / Expected 
4 / 5.1 (SMR 79.0) 

 
Schnurrenberger et al. 1977 [25] 

 
Illinois white deceased male vets  

(1950-1973) n= 481 
 

 
Observed / Expected 
13 / 6.8 (SMR 189) 

 
Blair and Hayes 1980 [29] 

 
US white deceased male vets 

(1966-1977) n=1551 
 

 
Observed / Expected 
65 / 30.1  (PMR 216) 

 
Blair and Hayes 1982 [26] 

 
US white deceased male vets 

(1947-1977) n=5016 
 

 
Observed / Expected 
137 / 80.5  (PMR 170) 

 
Kinlen 1983 [27] 

 
Britain deceased male vets 

(1949-1975) n=1236 
 

 
Observed / Expected 
27 / 13.1 (PMR 206) 

 
Miller and Beaumont 1995 [31] 

 
Californian deceased vets 

(1960-1992) n= 450 
 
 

 
Observed / Expected 
Suicides 42 / 15.99 (SPMR 263) 
Homicides 5 / 0.63 (SPMR 66) 

 
Charlton 1995 [42] 
 

 
England and Wales deceased vets  

(1990-92) n = 12 
 

 
Males age 16-44 RR 4.61(CI 1.49-14.25) 
Males age 45-64 RR 5.62 (CI 1.6-19.74) 
Females age 16-64 RR 7.62 (CI 1.04-55.94) 

 
Stark et al. 2006 [35] 

 
Scotland deceased vets 

(1981-1999) n = not stated 
 

 
PMR 293 (16-45yo) ns* 
PMR 301 (46-64yo) ns* 

Australian Studies 
  

 
Jones-Fairne et al. 2008[43] 
 

 
Western Australia and Victoria;  

(1990-2002) n=89 

 
Observed / Expected 
11 /  2.92 (PMR 390) * 

*Estimated average   ns* Not statistically significant  na* not appplicable 

 

Overall, these studies indicate the presence of an elevated rate of suicide among 

veterinarians, a conclusion supported in a recently published systematic review [33]. 

Variations in the reported findings may be contributed to by variations in the reliability 

of death certificate data in the reporting of suicide, the use of PMRs rather than SMRs 

and the small size of some of the studies.  
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In a structured review of the published literature on the risk of suicide in veterinarians, 

Bartram and Baldwin calculated that veterinarians had a proportional mortality ratio for 

suicide approximately four times that of the general population and twice that of other 

health care professions [44], indicating a complex interaction of possible mechanisms as 

contributory including work-related stressors, ready access to means of suicide, 

professional and social isolation and alcohol and drug misuse.  

 

Suicide rates in two Australian states have been reviewed by Jones-Fairnie et al. with 

findings that veterinarians had 3.8 and 4.0 times the age standardised rate for suicide in 

the two states included [43].  Nine of the 11 suicides identified occurred in rural or 

provincial towns. 

 

Explanations advanced for the increased rate of suicide amongst veterinarians include 

individual characteristics, work related stressors, negative effects during training, 

professional and social isolation, alcohol and drug misuse and that the means of suicide 

are more readily available for veterinarians [33, 44, 45].  Both doctors and farmers are 

significantly more likely to use methods of suicide obtained through work than those in 

the general population [46, 47].  Easy access to a relatively lethal means of suicide is 

one factor that may explain why these occupations are at particularly elevated risk [36, 

48].  An observed decline in motor vehicle exhaust poisonings has been noted in 

England and Wales since the early 1990s and attributed to vehicle catalytic converters 

[49, 50]. 

 

Mental ill health at work also appears to be on the rise among veterinarians both in 

terms of self reporting and as a cause of absenteeism, long term sickness and early 

retirement [51]. Depression secondary to undiagnosed zoonotic infections such as 

brucellosis has been described [52].  Psychosocial stressors have been shown to be a 

risk factor for binge drinking and regular drug use amongst veterinarians [53]. Alcohol 

misuse has also been associated with an increased risk of suicide [54] although its use in 

the veterinary profession in England and Wales was not shown to be associated with an 

increase of suicide beyond that in the general population [55].   
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Poor psychological health has been shown to be common in Australian [56, 57] and 

New Zealand veterinarians [58]. Veterinarians who practice in rural areas have similar 

risk factors for suicide as rural medical practitioners, namely heavy work schedules 

including constantly being on-call, difficulty in finding locums, financial problems, and 

lack of opportunities for their family.  

 

Veterinary surgeons may also be exposed to high levels of occupational stress relating to 

client relations and time and work management [59] as well as long working hours [58], 

although a recent Canadian study has suggested that whilst significant variations exist, 

the hours worked by veterinarians is decreasing, observing practice owners work longer 

hours than associates and mixed and large animal veterinarians work longer hours than 

companion animal veterinarians [60]. 

 

2.2 Characteristics of injuries in veterinarians 

 

A number of strengths and limitations are apparent in the literature reporting on the 

injury experience of veterinarians.  In addition to providing some insight into the 

prevalence of injuries in veterinarians, studies have also examined a number of 

characteristics associated with the sustaining of injuries in veterinarians.  However for 

many of these characteristics, descriptions are limited in detail and the reported findings 

in a number of areas show considerable variation and conflict.  

 

2.2.1 Practitioner gender  

 

In the general population, fatal and nonfatal injury rates are higher for males than 

females and disproportionately affect younger and older persons rather than those of 

working age [61]. Published findings of the influence of gender on injury outcomes in 

veterinarians are mixed.   

 

In a nested case control study of veterinarians in Minnesota in which hours worked by 

veterinarians was taken into account, the relative risk of injury in males was found to be 
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half that reported in females (RR = 0.5, CI 0.3 – 0.8) [62].  In contrast the proportion of 

Finnish veterinarians reporting injuries in a 12 month period was found to be similar for 

men and women [10], a finding also reflected in the study of  veterinarians in Kampala 

in which no significant gender difference in prevalence or pattern of animal-related 

injuries were found [19].  However in both of these studies, whilst the nature of practice 

was considered in discussion, neither study adjusted for hours worked.   

 

Trends in veterinary injury outcomes may also be influenced by the changing gender 

distribution of the veterinary workforce and the effect this may produce on the nature of 

veterinary practice and work activities performed.  Increasing feminization of the 

veterinary workforce has been observed by a number of commentators and authors both 

internationally [63-65] as well as in Australia [66].  The effect of increasing numbers of 

women on aspects of veterinary practice and injury experience remains to be clarified, 

however its influence in the dentistry profession has been the subject of a recent 

literature review in which workforce feminization was found to have a variety of 

important effects on a number of areas of work [67] including on hours worked, number 

of patients seen and specialisation.   

 

Findings reported in the veterinary literature include that female veterinarians are more 

likely to work with cats and dogs than with farm animals [68] while male veterinarians 

tend to undertake large and mixed animal practice [9, 69]. Female veterinarians have 

also been found to be more likely to sustain injury in association with tuberculosis 

testing [70], to report zoonotic infections and insect allergy and to experience adverse 

exposures to anesthetic gases and disinfectants [16].  

 

2.2.2 Practitioner experience and age  

 

Age and experience are often highly correlated however the direction and magnitude of 

this relationship to occupational accidents remains complex [71].  A relatively limited 

number of studies have considered the effects of work experience and age on injury 

characteristics in veterinarians. 
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A survey of zoo veterinarians in the United States found veterinarians with more years 

of experience were more likely than newer graduates to sustain major animal-related 

injury and associated hospitalization [72].  In contrast, a study of licensed veterinarians 

in Minnesota found those veterinarians with less experience were more frequently 

injured [62], a finding also observed in association with the sustaining of needle-stick 

injury in Australian veterinarians [22].  

 

The relationship between level of experience and distribution of veterinarians has 

received limited consideration in the literature and may be of importance when 

reviewing regional injury studies.  A significant relationship between the level of 

experience and the distribution of veterinarians has been shown in Australia with rural 

areas shown to have a lower percentage of experienced veterinarians [68]. 

 

Increasing age has been associated with reduced injury rates among veterinarians [62], a 

finding considered likely as correlated in part with experience, although older age has 

also generally been shown to be associated with longer durations of disability following 

injury [73] as well as to various aspects of work-related stress [74].  

 

2.2.3 The nature of veterinary practices  

 

Important differences in injury characteristics may also be anticipated depending on the 

variable nature of veterinary practices.  Practices may cater predominantly to large 

animals (generally taken to include horses, cattle, sheep, goats and pigs), small animals 

(including dogs, cats and other pets), or see a mixture of both.  

 

Large animal care is typically provided at a client’s premises rather than at the site of the 

veterinary practice.  However, many large animal practices may have some type of in-

house surgery or facility for treating animals on the veterinarian’s premises when 

necessary.  These in-house facilities may vary from fairly simple arrangements, such as 

basic animal stalls, to state-of-the-art specially constructed surgeries, which have been 

designed and equipped to accommodate the physiology of the animal being treated [75]. 
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Veterinarians involved in large animal practices may treat from one to several hundred 

animals during a single visit or over a series of attendances.  To assist in the provision of 

services in the field, large animal veterinarians may have vehicles that are equipped to 

transport medications, drugs, supplies, and equipment.  Attending veterinarians may 

perform tasks as routine as a pregnancy test or more complex such as vaccinating a dairy 

cattle herd or treating a disease outbreak on several hundred beef cattle [75].  

 

Small animal practices may differ from large animal practices in several ways, most 

significantly in that their patients generally are brought to the practice premises to be 

treated, although many small animal practices offer home visiting services. 

 

Mixed animal practices will combine elements of both large and small animal practices. 

 

Observations relating to the nature of veterinary practice and the risk of sustaining 

animal related trauma have been reported by a number of authors.  Landercasper et al. in 

their survey of major animal-related injuries in veterinarians in two US states found no 

significant difference in reported injury rates between respondents of large, mixed and 

small animal practices when compared with each other [12].  In contrast, both Nienhaus 

et al. and Poole et al. found fewer injuries reported from practices treating primarily 

small animals [18, 76], a finding further supported by Reijula et al. who reported the 

risk of accidents was highest in equine and mixed practices [10].  

 

Differences between the findings in these studies may in part be explained by 

differences in the way in which the nature of practice was categorized.  Landercasper et 

al. categorized practices into large, mixed or small.  Nienhaus et al. categorized as either 

large or small whilst  Poole et al. and  Reijula et al. both divided practice nature into 

multiple sub-categories.  Sub-categorisation of the nature of practice has enable the 

identification of specific injury risk factors in association  with specific work tasks, such 

as in dairy cattle work [77, 78] and in pregnancy testing of cattle [21].   
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Quantifying of the practice type with the volume of work performed by veterinarians has 

received limited attention [17, 21].  Practice work volumes have been noted to be 

variable [17] and higher work volumes have been implicated in shoulder, knee ankle 

and hand injuries [21].  Rural veterinary practitioners have been reported to work longer 

hours on average and to perform more on call work than their city based counterparts 

[79].  Rural veterinarians working with cattle have also been identified as being at 

particularly high risk of suffering work related injuries [21].   

 

Consideration has also been given in the reported literature to the risk of injury and the 

size and weight of patients being treated by veterinarians [62].  There are indications 

that certain breeds of farm animals are getting bigger [80] and may present the 

veterinarian with greater physical challenges.  At the same time, the veterinary 

workforce is undergoing change with increasing feminisation observed [66] and with 

this, potential change in the physical and strength characteristics of attending 

practitioners.     

 

2.2.4 Place of injury 

 

Isolating the effect of place of injury on injury characteristics may be challenging due to 

the confounding of the size of the animals being treated. A limited number of studies 

have addressed location and injury associations. 

  

Farms and farm-related areas have been recognised in a number of studies as being high 

risk locations for injury events [11, 81-85].  The frequency of injuries per practice has 

been reported as highest amongst those veterinarians involved in dairy livestock 

practices followed by beef cattle and calf practices, followed by other practices [17] 

although this study did not take into account the number of patients treated.  

 

The majority of small animal related injuries sustained by veterinarians are reported to 

occur in clinic or hospital settings [12, 18, 19].  Home visiting has been cited as 

contributing to elevated risk for injury in work accident findings reported in UK 
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veterinarians [86], however home visiting may be defined differently in different papers.  

Trimpop et al. [86] used a definition of home visiting to imply any ‘off site’ visit. 

 

2.2.5 Activity at the time of injury 

 

An understanding of the nature of activity being undertaken at the time of injury is a 

means for enabling more efficient transfer and implementation of prevention knowledge 

and products to the workplace [87].  Differing activity requirements and differences in 

techniques used in various work activities may account for differences in hazardous 

exposure risk and differences in the injury outcomes observed [88].  While some studies 

have reported on activities at the time of injury, a need to undertake more detailed 

analysis of activities being undertaken at the time of injury in veterinarians has been 

identified [89]. 

 

Veterinarians sustain injury in association with a wide variety of typical workplace 

activities including whilst treating, restraining and examining animals as well as whilst 

accessing areas to undertake treatments. Injuries have been observed in association with 

jumping off fences as well as with falling or stumbling on wet ground whilst attending 

patients [11].  Veterinarians have also reported being injured in association with both 

mobile and fixed practice equipment [11].  

 

Examination and medication of animals has been described as among the most 

hazardous farm activities for veterinarians, especially if treatment stalls and sufficient 

animal restraining facilities are not available [77].  

 

In small animal practice, activities causing injuries include: lifting animals; removing 

animals from cages; and small animal surgery [11].  Injuries in association with cattle 

work may be due to tuberculosis testing  [70, 78] or obstetric procedures, most 

commonly pregnancy testing [21].  The task of milking, which involves considerable 

physical contact with dairy cows, has also been associated with a high risk of injury 

[78].  



 28 

 

Animal handling activities such as hoof trimming, shipping, de-horning, and artificial 

insemination have be found to be potentially hazardous unless proper animal restraining 

methods are applied [78, 90].  

 

Aside from interaction with animals, one of the most common hazardous exposures for 

veterinarians is motor vehicle driving.  Many veterinarians report spending much of 

their working time driving in order to see and treat patients [20].  Driving activities may 

be undertaken at night, in remote locations or in inclement weather conditions in order 

to see an urgent or difficult case.  Driving activities may be particularly challenging for 

outer metropolitan and country based veterinarians for whom road conditions may be 

poor or property access may be difficult and the veterinarian may be tired after a long 

day’s work. 

 

The risk of veterinarians sustaining a motor vehicle crash in these circumstances is very 

real and has been the subject of a number of published injury studies with observed 

crash frequencies among veterinarians ranging from 3.9% to 41.7% of causes of injuries 

[11, 14, 18, 21, 66].  Non-fatal vehicular crashes have been found to be more common 

in veterinarians compared with the general population, with one US study reporting an 

annual frequency of work-related automobile crashes of 44 per 1000 veterinarians 

compared with a rate of 32 per 1000 veterinarians for non-work-related accidents [91].   

 

Motor vehicle crash rates have been shown to be highest among veterinarians working 

in large animal practices and increased in association with increasing number of miles 

driven [30].  A relationship between occupational stress and crash frequency has been 

identified in veterinarians working long hours (in excess of 48 hrs per week) [86] 

although additional factors including risk attitudes, stress and aggression may also be 

important [92].  Motor vehicle accidents are often associated with more severe injury 

outcomes and may be disproportionately represented in injury outcomes associated with 

prolonged recovery [18].  
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2.2.6 Major factors involved in injury 

 

Major factors are defined as the objects and substances involved in injury occurrence 

[93]. Reported findings in relation to major factors and the sustaining of injuries in 

veterinarians from published studies are outlined in Table 2.4. 

 

Table 2.4 Major factors involved in injury 

Author, year Description 
Population studied, Number of participants 
(n) and response rate (x%) 

Outcome 
measured 

Key findings 
Percentage of injuries associated 
with animals  

 
Thigpen and Dorn  
1973 [11] 

 
Male American Veterinary Medical 
Association (AVMA) injury claims 
n=25,386  

 
Accidents (1967-1969) 

 
Large 44%  
Small 11% 

 
Landercasper et a.l 
1988 [12] 
 
 
Langley et al. 1995 
[13] 

 
AVMA members in Minnesota and 
Wisconsin  
n=955 (45%) 
 
Licenced veterinarians in North Carolina 
n=701 (53%) 
 

 
Major injuries in 
career 
 
 
Hazard exposures 
including career 
injuries 

 
Bovine 46%, Canine 24% 
Equine 15%, Feline 10% 
 
 
Canine 35%, Feline 29%, 
Bovine 17%, Equine 14% 

 
Poole et al. 1999 [17] 

 
Large animal practices  n=304 practices 
1,527 injuries (59%) 

 
Injuries (1994-1996) 

 
Equine 25.2% 
Equine and bovine 20.8% 
Dairy 7.5% 
 

 
Nienhaus et al. 
2005[18] 

 
German injury insurance claims n=2053 

 
Accidents (2002) 

 
23% cattle, 26% Horse 
26% Cat, 20% Dog 
 

 
Kabuusu et al. 2010 
[19] 
 

 
Veterinarians in metropolitan Kampala 
n=60 

 
Injuries in career 

 
72% Bovine,  
25% Canine, 25% Feline 

 

Perhaps not surprisingly, the major factors associated with injury causation in 

veterinarians tend to be those associated with animals [12, 18]. 

 

Veterinarian insurance file reviews indicate injuries generally result either from the 

direct action of animals or from the failure of the veterinarian to avoid animals [11].  

Direct animal contact often includes being hit, kicked or struck by the animal or by 

being bitten or crushed. 

 

Animal-associated contributions to injuries sustained by veterinarians are generally 
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classified as either from large animals, comprising mainly of cattle and horses, although 

pigs and larger exotic animals may also be included, or small animals, comprising 

mainly dogs and cats, although other household pets and small exotic animals may also 

be included.  

 

Large animals  

 

Large animal involvement in occupational incidents tends to be associated with more 

severe injury outcomes due to the animal’s size and the forces involved [18, 94].  

 

Cattle  

Cattle have been shown in published injury studies to account for between 23% and 

72% of injuries reported by veterinarians [11, 12, 17, 18].  Cattle have been identified as 

the most common animal involved in severe injuries in veterinarians [95].  Cattle-

associated injuries usually occur as a result of being kicked or struck by a hoof or by 

being crushed or stood on by the animal [18, 96].  

 

Horse  

Horse-related injury events can result in significant morbidity outcomes and mortality 

[97-100]. Veterinary work associated with horses is often physically demanding and 

may predispose significantly to physical injury [101].  Particularly severe injury 

outcomes from horse contacts may result due to the size, force and apparent limited 

predictability of these animals [18, 102].  

 

Horse-related injuries are most frequently sustained to the head and face and the upper 

and lower extremities [103-105].  The patterns of injury associated with horse contacts 

are influenced by the relative frequencies of the specific mechanisms involved [94].  

Being crushed by the weight of a horse may result in soft tissue injury and fractures, 

being bitten or struck by the head of the horse may result in head and upper body injury, 

whilst in being kicked, contact is usually made around one meter from the ground and 

injuries to the face and trunk may be sustained [105].  
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Injuries in equine work have also been shown to be influenced by factors including the 

location where treatment is being performed, the type of procedure being performed and 

the use of sedation [106].  Overall, the risk of injury from horse contacts is likely to be a 

function of cumulative exposure, meaning the more often a person is in contact with 

horses the more likely they are to sustain an injury [107].  Injuries occur in persons with 

and without horse handling experience [108] and reliance upon experience as a risk 

minimisation measure is unprotective [107].  

 

Small animals 

 

Whilst injuries from small animals are typically sustained from bites and scratches and 

may often be considered to be of a less severe nature, bites and scratches from both cats 

and dogs have the potential for major adverse outcomes both from direct injury as well 

as due to infection [16]. 

 

Dogs  

Injuries to veterinarians from dogs are common and the proportion of injuries sustained 

by veterinarians attributable to dogs has been reported as ranging from 11% to 24% [11, 

12, 18].   

 

The majority of dog-related injuries are from bites [109].  Bites from dogs are also 

relatively common in the general community with a reported annual incidence estimate 

in Australia in 2000-2003 of 11.3/100,000 persons [109] and in UK and US populations 

ranging from 7 to 18/100,000 persons [110, 111].  The incidence of dog bites in the 

adult community appears to be changing minimally over time [112].  

 

Dog bites have the potential to produce considerable morbidity and mortality [113-115]. 

Complications may arise both as a direct result of the bite as well as from bite-infection 

and may contribute to prolonged injury recovery [110, 116].  Penetrating wounds of the 

neck from dogs are especially dangerous [110] and deaths in veterinary practice as a 

result of dog bites have been reported [18].  The proportion of dog bites sustained to the 
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head and neck region vary in reported findings with figures of between 10% and 27% 

observed [109, 110, 117].   

 

A number of animal characteristics associated with an elevated risk for dog bites in 

veterinary practice have also been described.  Among others, these include small female 

dogs, aggression over food and excitability of the animal [118].  

 

Cats  

Injuries to veterinarians from cats are most commonly sustained to the hands [117], a 

finding reflected in the general community [119].  Falls as a result of tripping over cats 

has been cited as a risk factor for injury in the general community [120, 121], however 

is rarely cited as an occupational injury association.   

 

Equipment injuries  

 

Equipment has also been shown to be an important contributor to injury in veterinarians 

in some studies [14, 63]. Such equipment includes both hand-held tools such as needles, 

scalpels and hoof knives as well as fixed and mobile equipment such as imaging 

machines and animal lifting and moving devices.   

 

Whilst the number of studies reporting equipment-related injuries in veterinarians is 

limited, published articles have highlighted a number of areas of particular risk.  

Equipment used in the mass vaccination of livestock has been recognised as having the 

potential for serious injury both from high pressure injection effects [122-124] as well 

as from serious local and systemic reactions to the vaccines [125-127].  Equipment-

associated injuries in zoo veterinarians have been found to be most commonly 

associated with squeeze chutes, cage doors, ropes, knives and needles [16].  

 

Needle stick injuries have been reported as occurring in between 6% and 87% of 

veterinarians in injury studies [14-16, 128].  The broad range observed may be 

explained in part by the seriousness of the injuries reported [18].  Small and mixed 
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animal veterinary practitioners have the highest rate of needle stick injuries [15].  

Needle stick injuries have  also been reported as frequent injury events in veterinary 

nurses and technicians [123, 129].  A small survey conducted among attendees to an 

Australian veterinary nurses conference found 71% of veterinary nurses had sustained 

an acute needle stick injury whilst at work [130].   

 

A high potential for hoof knife injuries has been observed in veterinarians performing 

dairy cattle work [78] and measures aimed at reducing the risk of hoof knife injury have 

been promoted [90].  Injuries in veterinarians have also been described as frequently 

sustained from the use of scalpels whilst operating, an observation in common with 

medical operating settings [131, 132].  

 

2.2.7 Mechanism of injury 

 

The mechanism of injury is defined as the way  in which an injury is sustained [93].  The 

mechanism of injury may include scratching, biting, kicking or striking by animals, or 

cutting, and striking by objects.  Being kicked, bitten, or stepped on is the most frequent 

mechanisms of injury associated with animals in veterinarians [17].  Published findings 

in relation to the mechanism of injury associated with injuries in veterinarians are 

summarised in Table 2.5.  
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Table 2.5 Mechanism of injury 

Author, year Description 
Population studied, Number of 
participants (n) and response rate (x%) 

Outcome 
measured 

Key findings 
 

 

Landercasper et al. 
1988 [12] 

 

 

AVMA members in Minnesota and 
Wisconsin  

n=955 (45%) 

 

Major injuries in 
career 

 
 
Mechanism of injury: 36% 
kick, 34% bite and 12% 
crush 

 

Hafer et al. 1996 [14] 

 

American Association of Swine 
Veterinarians n=936 (65%) 

 

Injuries 

 
 
Mechanism of injury: 73% 
needlestick, 51% strain  
36% handling swine post 
mortem 

 

Hill et al. 1998 [16] 

 

American Association of Zoo vets 
n=279 (56%) 

 

Injuries 

 
 
87% of vets reported needle 
stick injury 
55% reported back injury 
from lifting animals 

 

Poole et al. 1999 [17] 

 

Large animal practices  n=304 
practices 1,527 injuries (59%) 

 

Injuries 1994-1996 

 
 
Needle punctures, kicks, 
crush and falls were the 
most common mechanism 
of injury reported by 
veterinarians.  

 

Nienhaus et al. 2005 
[18] 

 

 

German injury insurance claims 
n=2053 

 

Accidents  

 
 
55% of accidents from 
scratches, bites or kicks 
from animals 

 

 

The mechanism of injury influences the relative frequencies of observed injury 

outcomes [94].  Large animal encounters in particular, have the potential to result in 

injuries to multiple body regions, the predominant mechanism of injury appearing 

species specific [133].  For example, facial injuries from horse contact are commonly 

sustained from the horse rearing and from throwing its head back [105].   

 

2.2.8 Body location of injuries 

 

The sites of the body most frequently injured as a result of injury events in veterinarians 

include upper limbs, heads and backs (Table 2.6).  
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Table 2.6 Body location of injuries 

Author, year Description 
Population studied, Number of 
participants (n) and response rate (x%) 

Outcome 
measured 

Key findings 
Percent of injuries by body 
location  

 

Landercasper et a.l 
1988 [12] 

 

AVMA members in Minnesota and 
Wisconsin  n=955 (45%) 

 

Major injuries in 
career 

 
 
52.6% hand 
27.6% arm 
20.8% head 

 

Hafer et al. 1996 [14] 

 

American Association of Swine 
Veterinarians n=936 (65%) 

 

Injuries 

 
 
31% back injuries 
51% upper limb 

 

Hill et al. 1998 [16] 

 

American Association of Zoo vets 
n=279 (56%) 

 

Injuries 

 
 
60% back 
 

 

Chambers et al. 2001 
[21] 

 

Australian Association of Cattle 
Veterinarians members  n=163 (23%) 

 

Injuries in career 

 
 
42% back  
40% shoulder  

 

Wilkins et al. 2001 
[70] 

 

Michigan TB herd vaccination 
veterinarians n=259 (71%) 

 

Injuries 

 
 
29% hand 
21% legs 

 

Reijula et al. 2003 
[10] 

 
Members of Finland Veterinarians 
Association under 65years   
n=785 (67%) 

 

Work related 
accidents 

 
 
40% back  

 

Kabuusu et al. 2010 
[19] 

 

Metropolitan Kampala n=60 

 

Injuries in career 

 
 
68% upper limb  
 

 

 

Of those studies that have considered body location of injury, hand injuries tend to be 

the most common site of injury reported by veterinarians, followed by injury to the rest 

of the upper limbs [12, 18, 21].  A high frequency of multiple body location injuries 

(34%) was observed by Kabuusu et al. however the multiple injuries were reported as a 

result of separate, rather than single, injury events [134].  

 

Upper limb injuries occurring as a result of performing frequent rectal examinations in 

large animals has been identified by a number of authors as an occupational risk [21, 89, 

133, 135, 136]  Elbow pain is a frequent concern in association with pregnancy testing 

activities among practitioners treating cattle [21, 137].   

 

Whilst upper limb injuries are most commonly observed as an outcome of injury in 
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veterinarians, injuries to the head and neck region are also frequently described.  A high 

incidence of facial trauma has been reported in veterinarians and their staff [18] as well 

as observed in association with animal contacts during farm work [138].  Serious 

injuries to the face have the potential for facial disfigurement with distressing physical 

and psychological impacts [139, 140].  Whilst a number of risk factors have been 

identified in association with the high incidence of veterinary injury [15, 141] and with 

facial injuries in trauma settings [142], factors  associated with sustaining facial injuries 

in veterinarians have not been well described. 

 

A high prevalence of back injuries in veterinarians has also been indicated by a number 

of authors [10, 14, 16, 21] with prevalences ranging from 31% to 60%.  Associations 

have been made with work ergonomic factors including repetitive activities and the 

lifting and moving of animals or objects [16] as well as with activities such as the 

number of pregnancy tests performed [21].     

 

2.2.9 Nature of injury 

 

The nature of the injury is defined as the factor chiefly responsible for occasioning the 

attendance of the person at the health care facility [93].  Lacerations, fractures and 

sprains have generally been found to be the most common injury outcome in 

veterinarians [11, 12]. 

 

As with the mechanism of injury, the nature of injury may also be influenced by the type 

of veterinary practice and the relative frequencies of injuring force involved.  Large 

animals tend to be involved in more severe injury outcomes [12, 18] attributed in part to 

the size of the animal as well as the impact forces [143].  

 

Crush injuries and fractures are a not unexpected outcome of large animal contact 

trauma particularly when sustained to more fragile bones and tissues such as around the 

face.  US literature suggests the severity of facial injuries from dogs has increased as 

owners acquire larger, more aggressive breeds [117].  
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Fractures and dislocations, soft tissue injury, bruising and strains are the more common 

type of injury reported in association with cattle work although injuries to the torso are 

also frequently observed [144, 145].   

 

Whilst outcomes from small animal injury typically consist of soft tissue trauma 

including open wounds from bites and scratches, there is also the potential for major 

injury, both from the direct effect of the injuring trauma as well as from infection [18].  

Infection as an outcome concern from animal bites has been reported in a number of 

studies with infection frequencies ranging from 2% to 20% of dog bites and between 

15% and 50% of cat bites [110, 116, 146]. An increase in the risk of infection from cat 

bites in comparison with other bites has also been reported [147].  

 

2.2.10 Treatment of injuries 

 

Treatment outcomes following injury in veterinarians have been addressed in a limited 

number of studies.  Treatment outcomes, particularly hospitalisation and length of stay, 

are viewed as a reasonable proxy for assessing severity of injury [148], however 

limitations in the use of this approach are recognised, particularly in regards to the use 

of length of stay and its stability as a proxy over time [149].  Treatment outcome 

findings may also be influenced by study cohort selection characteristics as well as by 

the definition of injury severity used in survey questionnaires.  

 

Findings in regards to hospitalisation as a reported outcome of an injury event are 

mixed. Landercasper et al. reported that 17% of their study veterinarians had been 

hospitalized in the preceding year as a result of an injury event.  Langley et al. identified 

8% of their injured veterinarians having had their injuries treated in hospital [13].  

Eighteen per cent of zoo veterinarians sustaining major injury during their career were 

hospitalised [16] whilst only 2% of those sustaining major swine-related injury reported 

hospitalisation [14]. 

 

Many injuries that do not result in acute hospital service utilization may nevertheless 
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incur significant adverse outcomes [150].  Self treatment of injuries has been identified 

as a potential influence in studies assessing treatment outcomes in veterinarians [151].  

A high prevalence of self treatment amongst veterinarians has been reported, with one 

study finding 20% of veterinarians suturing their own lacerations and 68% 

administering their own antibiotics [12].  

 

2.2.11 Workplace absence 

 

Workplace absences can have significant implications for all workers but particularly so 

for those who are self employed, as is the case for many veterinarians particularly those 

veterinarians in rural settings.  A veterinarian’s absence from work may impact not only 

upon the veterinarian but also upon the animals they treat and their owners, for whom 

alternate treatment options at short notice may be limited, particularly in remote and 

rural regions.  Assessing workplace absence provides additional insight into the burden 

of injury as well providing a measure by which to gauge the effectiveness of responses 

to injury prevention and treatment [152].  

 

Whilst elevated work injury absence rates have been reported among agriculture 

workers [153], reported observations among veterinarians have been limited, and the 

findings mixed. In a published survey of Irish veterinarians, 34% were identified as 

having taken time off work as a result of injury [154], although extrapolation of this 

study’s findings was limited by the low questionnaire response rate of 9.6%.  

 

In their study of musculoskeletal discomfort in New Zealand veterinarians, Scuffham et 

al. found 18% of veterinarians reported absence from work in the previous 12 months 

due to a musculoskeletal concern [89].  Thigpen reported  an average of 19.2 days lost 

per injury amongst veterinarians in their cohort of male AVMA members [11].  

Landercasper reported findings of an average 1.3 days lost from work over a year and 

8.5 days lost during a career [12] in their cohort of AVMA members in two US states..  
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2.2.12 Use of safety precautions 

 

Awareness and use of safety precautions and protective practices among veterinarians 

has been reported by a number of authors, although findings have not been altogether 

uniform,   

 

Regarding respiratory protection, Dutch veterinarians were found to be using respiratory 

protective devices selectively with few using them when entering animal confinement 

buildings [155].  Eighty per cent of Finnish veterinarians exposed to gases and dusts at 

work were found not to be using any PPE [10].   

 

Regarding injury prevention and the use of personal protective equipment (PPE), Wright 

et al. suggested most US veterinarians were not aware of appropriate PPE use and did 

not engage in practices that may help to reduce zoonotic disease transmission [156].  In 

contrast, a heightened injury prevention awareness amongst veterinarians undertaking 

cattle tuberculosis testing has been reported [70].  Seventy per cent of zoo veterinarians 

wearing appropriate personal protective equipment (PPE) less than 90% of the time 

were found to have reported a major animal related injury [16].  

 

Limited use of safety measures by veterinarians may be contributed to by both 

confidence and experience [157, 158] as well as by other factors, such as the perception 

of injury risk [159, 160].  The perception of hazards in occupational settings may on 

occasion be displaced by more immediate concerns [161] and for veterinarians, the 

failure to adequately consider safety measures may reflect on the prioritization of 

treating their patient over concerns for self-care.  

 

Occupational health and safety issues are recognised as important in veterinary practice 

[157] and many veterinarians do recognise themselves to be at moderate or high risk of 

injury as a result of their work [10].  The important role of hazard recognition training 

and the use of appropriate safety precautions and safe practices by veterinarians has 

been recognised [162]. Animal handling risk minimisation measures have been 
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promoted within the profession and codes of good veterinary practice have been 

developed and adopted in many countries [163, 164].  However despite these 

endeavours, exposures to potentially hazardous workplace practices and equipment 

continue to be identified [165, 166].  

 

Veterinarians are not alone in their apparent variable and limited use of protective 

measures. Inadequate use of safety equipment is also a finding in general community 

injury studies particularly in association with horse-related activities [167-169].   

 

Hazards associated with animal handling and restraint have been recognised as an area 

of occupational risk that can be difficult to control [163]. Control difficulties may be 

compounded by the range of varying work circumstances encountered by veterinarians 

including changing working environments, animal species, animal behaviours, animal 

size as well as by the level of experience of veterinary practitioners and staff.  

 

A number of measures appropriate to reducing the risk of injury in animal handling 

activities have been suggested in the literature and these measures have been highlighted 

in a number of occupational situations.  Increasing the availability and use of protective 

equipment, such as the use of helmets and Kevlar vests in equine work as well as 

increasing the awareness of the use of proven techniques for animal handling during 

occupational encounters have been suggested as a means of reducing the incidence of 

large animal related trauma [169, 170]. Reliance upon experience as a risk minimisation 

measure however has its limitations and has been reported as unprotective when used 

alone in equine work [107].  When working with cattle, measures such as moving cattle 

more calmly, ensuring proper restraint, proper maintenance of equipment and clearing 

work areas of obstacles have been suggested as contributing to a lessening of injury risk 

[171].  

 

In small animal work, a frequent lack of use of safety precautions by veterinarians has 

been observed [172].  Measures such as the routine muzzling of dogs and cats, and more 

training on dog handling have been suggested [172, 173].  
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2.3 Injuries in Australian veterinarians 

 

In Australia in 2006 there were 7,510 registered veterinarians, with the number of 

working veterinarians having doubled between 1981 and 2001 [68].  Three-quarters of 

these veterinarians work in the three states of New South Wales, Victoria and 

Queensland [68].   

 

The university training which leads to a degree in veterinary science in Australia lasts 

around five years.  Australia currently has five universities offering undergraduate 

veterinary science courses: University of Sydney (NSW), University of Queensland, 

University of Melbourne (VIC), Murdoch University (WA) and Charles Sturt University 

(NSW).  Approximately 400 students graduate each year from the veterinary schools 

[174].  

 

Many of the findings associated with injuries in veterinarians internationally may be 

anticipated to be reflected in the Australian veterinary population given similarities in 

veterinary practices and the nature of the work performed.  The injury experience of 

Australian veterinarians has been addressed in three published studies.  The key findings 

of these studies are outlined in Table 2.7. 
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Table 2.7  Australian veterinarian injury studies 

Author, year Description 
Population studied, number of participants 
(n) and response rate (%), type of stuy. 

Outcome 
measured 

Key findings 

 
Jeyaretnam et al. 
2000 [20] 
 

 
Veterinary practice staff in Western  
Australia  n=129 (81%)   
Cross-sectional survey 
 

 
All injuries and 
occupational diseases 
(1992 - 1993) 
Motor vehicle 
crashes (1992 - 
1993) 

 
31% injured over 1 yr 
71% injured over 10yr  
 
8 crashes over 1yr period 

 
 
Chambers et al. 2001 
[21] 

 
 
Australian Association of Cattle 
Veterinarians members  n=163 (23%) 
Cross-sectional survey 
 

 
 
Injuries to back, 
shoulder, elbow 
and/or hand in career 
Any work-related 
vehicle crash 

 
 
42% back injury,  
40% shoulder  
 
41.7%  had more than 
minor motor vehicle crash 
 

 
Leggat et al. 2009 
 

 
Queensland veterinarians n=664 
(64%) Cross-sectional survey 

 

 
Needlestick and 
sharps injuries 

 
75% injured in prior 1 yr 

 

In the study by Jeyaretnam et al. [20] a self-administered questionnaire was posted to all 

160 registered veterinary practices in Western Australia.  They obtained an 81% 

response rate, identifying that 71% of veterinarians had suffered physical injury over a 

10 year period. In this study, the definition of the severity of injury was not clear.  

Physical injuries identified included bites from dogs and cats, cat scratches, scalpel 

blade cuts and back injuries from lifting heavy animals. 

 

Chambers et al. [21] reported on a survey of responses to an  insert in the Australian 

Association of Cattle Veterinarians journal.  They identified physical injuries, motor 

vehicle accidents and zoonoses as being of greatest concern amongst the 23% of 

responding veterinarians.  Non responding veterinarian characteristics were not assessed 

and the severity of injuries was not defined.  The authors in this paper highlighted 

concerns expressed by respondents in regards to physical injuries at work and concluded 

that a number of issues needed urgent attention to improve the health and welfare of 

Australian cattle veterinarians.  In addition to the dominant physical hazard and injury 

concerns, issues raised included lifestyle factors relating to the busy nature of cattle 

veterinary work, life in small communities and the future of rural cattle practice as well 

as the age and gender distribution of practicing cattle veterinarians. 
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In the cross-sectional study reported on by Leggat et al., self-reported needlestick and 

sharps injuries in Queensland veterinarians were investigated.  The authors found 

needlestick exposure injury rates were high and concluded these injuries were a major 

occupational health concern. 

 

Whilst providing valuable insight, all three of the Australian injury studies are noted to 

have limitations in methodology and generalisability.  The studies of Jayaretnam et al. 

and Chambers et al. had relatively small sample sizes, the studies by Jayaretnam et al. 

and Leggat et al. were restricted to veterinarians of a single state.  The study by 

Chambers et al. was restricted to a specific practice type (cattle veterinarians) whilst that 

of Leggat et al. to a specific injury cause (needlestick and sharps injuries). 

 

Whilst many of the findings associated with injuries in veterinarians internationally may 

reasonably be anticipated to be reflected in the Australian veterinary population, 

Australian veterinary practice does have some unique characteriatics [20, 21].  

Veterinary practice particularly in rural Australia continues to be reported as challenging 

[79].  Work performed in rural practice in Australia may often be performed in less than 

ideal circumstances [175].  

 

Rural work can be particularly demanding with long working hours, heavy 

responsibility, limited remuneration and support, and work that is often tiring and 

dangerous [20, 74, 175]. Many Australian rural practices report facing shortages of 

suitably experienced veterinarians with the inclination to maintain veterinary services in 

isolated regions [68].  Social and professional isolation adds further to these pressures in 

Australian [79].  

 

The nature of veterinary practice in Australian continues to evolve and the current 

influence changes may have on the injury experience of veterinarians in Australia 

remains to be assessed.  

 

Two key areas of changes observed in Australian veterinary practice in recent years are 
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in demographics and in the nature of practice.  In regards demographics, the increasing 

female preponderance in the veterinary profession observed overseas [63-65] has also 

been observed in Australia [66, 68].   

 

In regards the nature of practice, the increasingly importance of companion animal work 

in the veterinarian's workload oberserved in demographic surveys overseas [176] has 

also been observed in veterinary practice in Australia, even in rural areas of Australia 

[177].  A recently published survey of 1058 private veterinary practitioners throughout 

Australia indicated treatment of dogs now occupied 54% of the average city 

practitioner’s workload and cats 35% [178].  The average country practitioner now 

spends 63% of his or her time on dogs and cats, an increase of 18% from 10 years ago.   

 

Another area of Australian veterinary practice which is different from that overseas is 

that of motor vehicle use. Veterinarians who work in multiple rural practices in 

Australia may travel extensively between practices and farms [20] with annual driving 

distances of between 50,000 to 150,000 km reported, a figure considerably greater than 

the 10,000 to 20,000 miles driven by US veterinarians in Illinois [30].   

 

In addressing the motor vehicle crash experience of Australian veterinarians, Chambers 

et al. [21] reported that 41.7% of survey respondents had been involved in something 

more than a minor work related vehicle crash during their careers. Jeyaretnam et al. [20] 

found 6% of their responding veterinarians had been involved in a motor vehicle 

accident over a 12 month period although they remarked that one veterinarian had 15 

major accidents over a 10 year period.  

 

The availability of accurate statistics about the number of Australian veterinarians 

involved in work related car crashes is limited [66].  National outcomes in relation to 

motor vehicle crashes and injuries in Australian veterinarians however remain unclear.  

Discrepancies identified may be contributed to by differences in traffic densities and 

climatic variations as well as by differences in the inclusion criteria for reported crashes. 
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In summary, the injury experience of Australian veterinarians has been addressed in 

three published studies.  However, whilst providing valuable insight, all three studies 

are noted to have limitations and are mostly outdated.  

 

The nature of veterinary practice in Australian is evolving and the influence current 

workplace changes may have on the injury experience of veterinarians in Australia 

remains to be clarified.  The need for a comprehensive national survey to provide an 

overview of the current state of occupational injury in this sector of the Australia 

workforce with which to appropriately further address injury prevention strategies 

appears indicated. 

 

2.4 Conclusions 

 

2.4.1 General conclusions 

In this review of the epidemiological literature, the prevalence of injuries and the nature 

of unintentional work-related injury mortality and intentional injury mortality in 

veterinarians is outlined. The strengths and weaknesses of some of these studies is 

discussed.  

 

In general, whilst indicating a high prevalence of injuries in veterinarians, a number of 

the published injury studies have the strength of their findings limited by low response 

rates to survey questionnaires.  The power of a number of reviewed published studies is 

limited by population sample size and the generalizability of the findings limited by 

sample restrictions to specific practice types or regions - study populations have varied 

from individual veterinary practitioners, to veterinary practices to insurance data with 

associated methodological challenges.  

 

Findings with regards to unintentional work-related injury mortality and intentional 

injury mortality in veterinarians were reviewed to provide a complementary perspective 

to non-fatal injury outcomes.  Overall, the published mortality studies indicated that 

veterinarians are at increased risk of death from unintentional work-related injuries as 
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well as intentional injuries.  However variations in findings were observed and a number 

of the studies had methodological limitations.  Explanations advanced for the increased 

rate of suicide amongst veterinarians were noted to include individual characteristics, 

work related stressors, negative effects during training, professional and social isolation, 

alcohol and drug misuse and that the means of suicide are more readily available for 

veterinarians. 

 

Published literature addressing injury characteristics associated with the sustaining of 

injuries in veterinarians has been reviewed. Injury characteristics were found to have 

been addressed by a limited number of studies.  Published descriptions of injury 

characteristics have also been found to be limited in detail and the reported findings in a 

number of areas show considerable variation and conflict. 

 

Practitioner characteristics such as gender, age and experience may influence injury 

outcomes however findings are not consistent.  Female veterinarians are more likely to 

work with cats and dogs than with farm animals whilst male veterinarians tend to 

undertake large and mixed animal practice.  Differences in the injury experience of 

veterinarians depending on the nature of practice have been described however 

conclusions in relation to the effect of the nature of practice on injury rates appear 

variable.   

 

Findings in relation to differences in injury characteristics depending on the nature of 

veterinary practice have been mixed.  Earlier studies suggested little difference in injury 

rates between large, mixed and small animal practices however more recent studies have 

found fewer injuries sustained in practitioners treating primarily small animals. Farm-

related areas have been recognised as being high risk locations for injury events with 

injuries reported as highest amongst veterinarians involved with dairy livestock.  

 

Examination and medication of animals has been described as among the most 

hazardous farm activities for veterinarians.  In small animal work, activities causing 

injuries include the lifting of animals, removing animals from cages and the performing 

of small animal surgery. 
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In large animal work, injuries in association with tuberculosis testing and obstetric 

procedures have been considered as high risk whilst tasks such as hoof trimming, 

shipping, de-horning, and artificial insemination have also be found to be potentially 

hazardous.  

 

The major factors associated with injury causation in veterinarians tend to be those 

associated with animals,  generally either from the direct action of animals or from the 

failure of the veterinarian to avoid animals.  Large animal involvement in occupational 

incidents tends to be associated with more severe injury outcomes although small 

animals injuries from bites and scratches may also result in major adverse outcomes 

both from direct injury as well as due to infection 

 

Lacerations, fractures and sprains are the most common injury outcome in veterinarians 

and a high prevalence of upper limb injuries has been reported, particularly in 

association with large animal work.  A high incidence of facial trauma in veterinarians 

has also been reported and the potentially devastating impact facial trauma may have has 

been described, however descriptions of the factors associated with the sustaining facial 

injuries in veterinarians are limited.  

 

Treatment outcomes following injury in veterinarians have been addressed in a limited 

number of studies. Whilst injuries of a severity requiring hospital management are 

frequent, a high prevalence of self treatment amongst veterinarians has been reported.  

 

Awareness and use of safety precautions and protective practices among veterinarians at 

the time of injury has been reported by a number of authors, however findings are 

mixed. Veterinarians' appropriate use of safety measures is contributed to by both 

confidence and experience as well as by factors such as the perception of injury risk. 

Occupational health and safety issues are important in veterinary practice and the 

important role of hazard recognition training and the use of appropriate safety 

precautions and safe practices by veterinarians is recognised, however despite this 

awareness, exposures to potentially hazardous workplace situations continues.  

Clarification of the current use of safety precautions by veterinarians is required.  
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2.4.2 Australian Conclusions 

The injury experience of Australian veterinarians has been described in three published 

studies.  A high injury rate has been identified in Western Australian veterinarians with 

physical injuries identified including bites from dogs and cats, cat scratches, scalpel 

blade cuts and back injuries from lifting heavy animals.  Cattle veterinarians are 

concerned about physical injuries and hazardous work exposures and back and upper 

limb studies were common.  Needlestick exposure injury rates have been found to be 

high in Queensland veterinarians and are a major occupational health concern.  

 

Whilst providing valuable insight, all three of the Australian injury studies have 

significant limitations in methodology and generalisability, and are mostly outdated.  

 

It remains unclear which veterinarian groups in Australia are most at risk for different 

types of injury.  Descriptions of many of the characteristics associated with injury in 

Australian veterinarians are limited.  It is not known where injuries to Australian 

veterinarians most commonly occur, what veterinarians are doing when they are injured, 

what the nature of the injury sustained is, what the major factors are that are associated 

with injury and what the most frequent mechanisms of injury are.  

 

A significant relationship between the level of experience and the distribution of 

veterinarians has been shown in Australia however the influence of these changes over 

time both in the activities performed by veterinarians in their day to day practice as well 

as in the changing nature of practice appears unclear. The nature and current use of 

injury preventative measures by Australian veterinarians at the time of injury has also 

yet to be adequately addressed.  

 

At a time of change in the demographics and nature of Australian veterinary practice, 

there remains no national overview of occupational injuries in this sector of the 

Australia workforce.  A need for a comprehensive national survey of veterinarians is 

indicated with which to provide an overview of the current state of occupational injuries 

with which to provide an evidence base for the consideration of appropriate 

occupational health and injury prevention strategies.  
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2.4.3 How this thesis will fill these gaps 

 

The aim of this thesis, in addressing gaps identified in current knowledge, is to identify 

the prevalence of injuries in veterinarians from a national survey of Australian 

veterinary school graduates and to describe the characteristics associated with these 

injuries.  

 

In meeting this aim a number of objectives were developed;  

• To identify the prevalence of acute, serious and chronic injuries sustained by 

Australian veterinarians 

• To identify the veterinarian groups most at risk for different types of injury  

• To describe the characteristics associated with serious injuries in Australian 

veterinarians, in particular in association with 

o working with horses 

o working with cattle, and  

o working with small animals  

• To describe the characteristics associated with the sustaining of facial injuries in 

Australian veterinarians, and 

• To describe the reported use of safety precautions at the time of serious injuries 

in Australian veterinarians 

Findings from this study will be a significant step towards addressing deficiencies in 

knowledge as identified from the published literature and in addressing the injury 

burden among this high risk occupational group.  The provision of detailed descriptions 

of characteristics associated with injury will enable and facilitate informed discussion of 

injury prevention measures appropriate to the veterinary community with the aim of 

improving the health and welfare of members of the veterinary profession.   
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3.0 Introduction  

 

A high prevalence of various diseases and injuries has been observed in veterinarians 

however there is limited information on specific health risk factors and the use of 

measures to reduce this injury risk. This is particularly so for Australian veterinarians for 

whom published research has been limited [1] and for whom the lack of a single 

reporting system for either injuries or disease and the likelihood of underestimation of 

the total injury and disease burden has previously been identified [2]. The paucity of 

accurate data upon which to assess occupational hazards in veterinary practice in order 

to determine the actual occurrence of injuries and disease and with which to develop 

evidence based strategies to prevent them has also been highlighted [2, 3]. 

 

To address this information deficit, the Health Risk of Australian Veterinarians (HRAV) 

study was conceived and a questionnaire developed (Appendix 1). The HRAV 

questionnaire included personal details including date of birth, gender, country of birth, 

postgraduate qualifications, and smoking history. A professional history since 

graduation was also obtained which comprised a listing of each job held for more than 6 

months including start date, end date, type of practice, and hours worked. 

 

3.1 The Health Risks of Australian Veterinarians Study  

 

The HRAV study was undertaken as a cross-sectional survey of veterinarians who 

graduated from Australian Veterinary schools in the years 1960-2000 [4]. The aim of the 

HRAV study was to determine whether veterinarians are at an increased risk of cancer, 

injury, zoonoses or adverse reproductive outcomes and to determine risk factors for 

these conditions in veterinary practice.  

 

All veterinarians who had graduated from any of the four Australian veterinary schools 

(University of Queensland, University of Melbourne, Murdoch University and 

University of Sydney) between 1960 and 2000 were considered as eligible for the study.  

Lists of graduates were obtained from the alumni organizations of each university.   
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Current addresses of veterinarians were obtained from State Veterinary Registration 

Board lists and the Australian Veterinary Association.  The lists of registered 

veterinarians published by the New Zealand Veterinary Registration Board, and the 

Royal College of Veterinary Surgeons in the United Kingdom were also used to locate 

veterinarians as working overseas.  69 (0.1%) veterinarians were known to be deceased, 

501 (6%) were known to be living overseas, and no current address was found for 1612 

(22%). 

 

An eligible HRAV cohort of 7932 graduates was identified.  From an initial graduation 

group of 53 in 1960 consisting of 94% (50) males and 4% (2 ) females (and 1 

unknown), a trend towards increasing female representation in the veterinary graduating 

workforce is noted (Fig 3.1). By 1998, graduation numbers had increased to 245 

veterinarians of whom 62% (153) were females and 32% (79) were male (with 13 

unknown).     

 

Figure 3.1 HRAV eligible cohort: Graduate veterinarians by year of graduation 
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Invitations to participate in the HRAV study, including an information sheet, a consent 

form, and the questionnaire, were sent to 5746 subjects for whom a current Australian 

address could be found.  Subjects who did not respond to the first mail out were sent a 

postcard reminding them to return their questionnaire. 
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Completed HRAV questionnaires were received from 2800 veterinarians, representing 

35% of the whole cohort and 48.7% of those to whom questionnaires were sent. The 

distribution and description of participants compared to non-participants is outlined in 

Table 3.1. 

 

Table 3.1  Description of participants compared to non-participants in the Health 

Risks of Australian Veterinarians study [4]. 

 Participants Non-participants  

 Number Percent Number Percent p-value 

Gender Male 

 Female 

1604 

1196 

57.3 

42.7 

2997 

1821 

62.2 

37.8 

<0.001 

University  

             Melbourne 

 Murdoch 

 Queensland 

 Sydney 

 

640 

378 

919 

863 

 

22.9 

13.5 

32.8 

30.8 

 

897 

653 

1859 

1725 

 

17.5 

12.7 

36.2 

33.6 

 

<0.001 

Graduating year  

             1960-69 

 1970-79 

 1980-89 

 1990-2000 

 

332 

682 

802 

984 

 

11.9 

24.4 

28.6 

35.1 

 

742 

1136 

1468 

1789 

 

14.5 

22.1 

28.6 

34.9 

 

0.002 

 

 

Compared to those veterinarians who did not participate, participants in the HRAV 

study were more likely to be female, and more likely to be recent graduates.  While 

these differences were statistically significant, the actual differences were relatively 

small, suggesting that the HRAV participant cohort provided a reasonable representation 

of veterinarians.   

 

The HRAV participants were predominantly under 40 years old (48%), Australian born 

(85%) and non-smokers (73% never- and 22% ex-smokers).  Higher qualifications were 

reported by 1056 (37.6%) of respondents.  
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Seventy eight per cent of respondents were employed in a clinical setting while 10% 

were employed by government work and 4% were in academic situations.  Nearly half 

of respondents (46%) were employed in small animal practice, 28% were in mixed 

practices, 12% were large animal practitioners, and 6% were in specialist practice, while 

6% reported that they did not do clinical work with animals.  

 

3.2 Development of a systematic coding approach for assessing injuries 

identified in the HRAV study  

 

The HRAV questionnaire (Appendix 1) contained questions relating to acute, significant 

(or serious) and chronic injuries. In the introduction to the injury section of the HRAV 

questionnaire (Appendix 1) veterinarians were advised: "We are interested in significant 

acute work-related injuries which you have sustained since graduation. Acute means as 

a result of a once only event. We will ask about chronic injuries, like back problems, 

later. Work-related means that the injury occurred while you were working as a 

veterinarian, or while you were travelling to see a patient".  

 

Serious injuries were described as those that resulted in hospitalization, or in not being 

able to work for at least a day, or in not being able to work at the same pace for 5 or 

more days.  

 

Questions posed in each of the Acute and Serious injury sections consisted of;   

 

o When did the injury occur?                 
o Where did the injury occur?  
o What were you doing at the time of injury?   
o What went wrong?  
o What actually caused the injury?  
o What safety precautions or devices were being used at the time the injury 

occurred? (eg. seat belt, animal restraining equipment, heavy work boots).  
o What type of injuries did you sustain from this event and what part of the 

body was injured?  
o What kind of treatment did you have?   
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o How long were you off work? 
o Once you returned to work, for how long were you unable to work at your normal 

level or pace? 
o Did this injury have any longer term impact on your ability to work, or perform 

certain work-related tasks? 
 

and for the Chronic injury section were;  

 

o Do you have any chronic or periodic musculoskeletal problem that you believe is 
related to your work?  

o Please specify the nature of the problem, including how often it occurs, and the 
impact it has on your work (such as requiring time off, or limiting the type of 
work you do). 

o Is there a specific acute event that appears to have been associated with the onset 
of this problem? Please describe. 

 
 

The HRAV responses were in free text. The use of narrative data has been advocated in 

injury research because of the existing limitations of studying injuries in medical data 

systems [5]. In medical data systems, injuries and injury outcomes are usually identified 

by codes however this type of classification tends to leave out a lot of the details 

surrounding an injury. More in-depth knowledge of these injury details assists in the 

development of better targeted prevention initiatives and the desirability to standardise 

these approaches in assigning specified categories has been recognised [6].  

 

Use of a systematic approach to classify and code the collected HRAV data was 

essential in order to enable valid detailed comparative analysis. Using a systematic 

approach is of benefit in the subsequent efficient utilisation of intervention resources 

[7]. Computerised coding of injury narrative data [8] was important because of the free 

text nature of the question responses.  

 

In considering an appropriate classification and coding system to code the HRAV injury 

data, a number of potential options were examined. Limitations in the extent to which 

some options would enable the detailed injury responses in the HRAV responses to be 

captured was of concern.  The desire was to develop or adapt a coding system that had 

sufficient detail to allow detailed injury analysis as well as have relevance both for 
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analysis of the HRAV data and for potentially broader application to other animal 

related injury research.  

 

After consideration of a number of options, the National Data Standards for Injury 

Surveillance (NDSIS) - Injury surveillance data items [9] was slected as the most 

appropriate dataset upon which to base the HRAV coding methodology.  The National 

Data Standards for Injury Surveillance describe data items and classification 

methodologies designed to support public health surveillance of injury.  

 

The available NDSIS - Injury surveillance data items provide for two levels of 

surveillance data, and foreshadows a third. The suggested purpose of current 

surveillance data standard levels in the NDSIS table are outlined as follows [10]. 

 

Level 1 items proposed for use in basic, routine public health surveillance.  

Level 2 items builds on the first with more extensive classification of some 

items and several additional data items. This data set is designed to balance the 

competing needs for simplicity in data collection, for sufficient information to be 

useful for public health purposes, and for compatibility with other relevant data 

standards (notably, the International Classification of Diseases, and the National 

Health Data Dictionary).  

Level 3 items has been proposed for specialized surveillance or research 

involving detailed collection of special data items. At the current time many of 

the Level 3 data standards remain in the development stage.   

 

Table 3.2 outlines the NDSIS - Injury surveillance data set items format and represents 

the stage of development of injury surveillance data items for use in Australia at the 

time of undertaking of the HRAV initial analysis performed in 2004.  
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Table 3.2 The NDSIS - Injury surveillance data items 

         National Data Standards for Injury Surveillance 
Item Level 1 Level 2 
 
1. Narrative description of 
injury event 

 
Narrative description of injury event (short - 
100 characters maximum) 

 
Narrative description of injury event (unlimited length structured 
narrative: injury event, its location, factors involved) 

2. Main 'External Cause' a External Cause - major groups 
b External Cause - intent groups  
(These map to ICD 9 & 10*) 

External Cause 
(ICD 9-CM or ICD-10 take 'intent' into account) 

3. Type of Place Place of injury occurrence - type  
(This maps to ICD 9-CM & ICD-10) 

Place of injury occurrence - sub-type  
Place of injury occurrence - part 

4. Type of Activity Activity when injured - type 
(maps to ICD-10) 

Activity when injured - sub-type classifications 

5. Trauma Nature of main injury  
Bodily location of main injury  
(These map to ICD 9-CM & ICD-10) 

Principle diagnosis - injury or poisoning (ICD-9-CM or ICD-10) 

6. Major factors  Major injury factors 
7. Major mechanisms of 
injury 

 Mechanisms of injury - types 

8. Date of injury  DDMMYYYY 
9. Time of injury  HHMM 

 
 

Ref: http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsisman-overview.html 
*Mapping is as complete as possible given characteristics of the ICD. 

http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl1i1.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i1.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl1i2a.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl1i2b.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i2.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl1i3.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i3a.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i3b.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl1i4.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i4.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl1i5a.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl1i5b.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i5.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i6.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i7.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i8.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i9.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsisman-overview.html
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3.3 Development of the HRAV coding classification and data set items 

 

Whilst the NDSIS Injury surveillance data items and Level 1 and 2 descriptors were 

adequate for the coding of many of the HRAV injury responses, in some areas the 

NDSIS descriptors didn’t match with the HRAV questions and or for those that did 

match the item descriptors were too broad or non specific to allow the detailed coding 

desired of the HRAV responses to enable suitable detailed descriptive analysis. For 

example, in the coding of the Item for Place of Injury, the NDSIS descriptor lists the 

Level 2 descriptor for Farm as    

 
11 Farm (excl. farm house [1])  

.1 Farm  

.4 Timber plantation  

.9 Other or unspecified  
 

A pilot review of the injury responses indicated that for, for example, Place of Injury the 

responses warranted broader categorisation to enable more detailed location 

information. As a result, for this example, the NDSIS item dataset was extended by 

adding further items to the level 2 dataset option, as follows  

 
11 Farm (excl. farm house [1])  

.1 Paddock 

.2 Stockyard / Handling Yard 

.3 Shed (other than Dairy) 

.4 Timber Plantation 

.5 Dairy Shed 

.6 Piggery 

.7 Aviary 
 

For some items the dataset extensions were readily adopted using the results of the pilot 

analysis. For other items, datasets were derived or adapted from other available item 

dataset descriptors. The Farm Injury Optimal Data set Version 1.2 Jan 2000 [11] and the 

International Classification of External Causes of Injuries [12] were among those 

datasets considered for the purpose of developing expanded level 2 and new Level 3 

item descriptors.  

 

Table 3.3 outlines the resultant HRAV injury items and datasets showing the results of 

the HRAV and NDSIS question matching process and the new HRAV dataset items 

derived from expanded, developed or adapted Level 2 items and new Level 3 items. 
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Table 3.3 HRAV Injury classification dataset items  

HRAV Item NDSIS Item equivalent NDSIS 
Level 1 dataset 

NDSIS 
Level 2 dataset 

HRAV  
Dataset Items origin 

1. Narrative description of injury 
event 

1. Narrative description of injury 
event 

Narrative description of injury event 
(short - 100 characters maximum) 

 NDSIS Level 1 

2. When did this injury occur (SIR1) 8. Date of injury  DDMMYYYY NDSIS Level 2 

3. Where did the injury occur (SIR2) 3. Type of Place 
 

Place of injury occurrence - type  
(This maps to ICD 9-CM & ICD-10) 

Place of injury occurrence - sub-
type  
Place of injury occurrence - part 

NDSIS Level 2 (expanded) 

4. What were you doing at the time 
of injury  (SIR3) 

4. Type of Activity Activity when injured - type 
(maps to ICD-10) 

Activity when injured - sub-type 
classifications 

NDSIS Level 3 Veterinary Specific 
activities (developed) 

5. What went wrong (SIR4) 2. Main 'External Cause' 
 

a External Cause - major groups 
b External Cause - intent groups  

External Cause 
(ICD 9-CM or ICD-10) 

NDSIS Level 1&2  

6. What actually caused the injury 
(SIR5) 

7. Major mechanisms of injury  Mechanisms of injury - types NDSIS Level 2  

7. What safety precautions were in 
use at the time of injury (SIR6) 

   Level 3 Safety Precautions in use 
(developed) 

8. What were the major factors  
involved 

6. Major factors  Major injury factors NDSIS Level 2 (expanded) 

9.  What type of injury did you 
sustain and (SIR7) 

5. Trauma Nature of main injury  
 
 

Principle diagnosis - injury or 
poisoning (ICD-9-CM or ICD-
10) 

NDSIS Level 2 

10. What part of the body was 
involved (SIR7) 

   NDSIS item 5 level 2 (adapted) 
 

11. What kind of treatment did you 
have (SIR8) 

   Questionnaire coding 

12 Chronic injury  (Q25)    NDSIS item 5 level 2 (adapted) 
13 Chronic injury event  (Q26)    NDSIS Level 1 (adapted) 

http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl1i1.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i8.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl1i3.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i3a.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i3a.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i3b.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl1i4.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i4.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl1i2a.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl1i2b.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i2.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i7.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i6.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl1i5a.html
http://www.nisu.flinders.edu.au/pubs/manuals/ndsis/ndsl2i5.html
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The completed HRAV data items are described below. Discussion as to the origin of the 

HRAV data items and their compatibility with the NDSIS data items and the item 

definitions and use are included with each item.  

 

HRAV Item 1. Narrative description of injury event  

Comments: The HRAV questionnaire permitted a limited description of up to two 

significant acute work-related injuries sustained since graduation (SIR 1-11) and up to 

three less serious injuries sustained during the previous 12 months (IR 1-11). The 

questionnaire also provided for a description of any chronic or periodic musculoskeletal 

problem believed to be work related. Whilst a longer narrative could have been included 

in the data items for the HRAV coding, the use of the NDSIS outlined descriptors were 

considered adequate to encompass the information desired.  

Defined as:  A text description of the injury event. 
Classification/coding: None (Text)  
Guide for use: Write a brief description, up to 100 characters in length, of how the injury came 
about. It should indicate  

• what went wrong (the `breakdown event'),  
• the mechanism by which this led to injury  
• the object(s) or substance(s)most important in the event  
• the type of place of occurrence  
• the activity of the person when injured  
• presence or absence of relevant protective equipment  
• any other prominent or unusual features  

 

HRAV Item 2. When did this injury occur?  

Comments: For this item, the HRAV questions of SIR1and IR1 matched with NDSIS 

Item 8 Date of injury which was used in an unchanged format.  

Defined as:  Date injury occurred.  
Classification/coding: DDMMYYYY 
Guide for use: Use NDSIS Item 8 Date of injury 
 

HRAV Item 3. Where did this injury occur?  

Comments: HRAV Item 3 addresses HRAV questions SIR2 and  IR2 and matched to 

NDSIS Item 3 Type of Place. The NDSIS dataset items for Home, Parks, and Sports 
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were simplified and those for Farm were expanded to incorporate places more specific 

to those likely to undergo veterinarian visits. The resultant dataset used for coding 

purposes is outlined in Table 3.4. Added dataset items are indicated in italics. 

 

Table 3.4 Dataset items: Place of injury occurrence (Level 2 - Expanded) 
(Classification/coding expanded from NDSIS):  

 
01 Home (includes farm house)  

.1 Farm-house  

.2 Free-standing house (home 
visiting) 
.3 Flat, apartment, terrace 
house  
.4 Boarding house, hostel  
.5 Caravan, mobile home  
.9 Other or unspecified  

 
02 Residential institution 
(excludes hospital [4])  

.1 Institutional home  

.2 Home for elderly, frail or 
sick  
.3 Prison  
.9 Other or unspecified  

 
03 School, other institution, or 
public administrative area  

.1 Childcare centre  

.2 Pre-school, kindergarten  

.3 Primary school  

.4 Secondary school  

.5 Tertiary and adult education 
institutions  
.6 Public administration place  
.7 Place for the arts  
.9 Other or unspecified  

 
04 Hospital or other health 
service  

.1 Hospital  

.2 Community health centre  

.3 Medical surgery or clinic  

.4 Dental surgery or clinic  

.9 Other or unspecified  
 

 
05 Recreation area (place 
mainly for informal recreational 
activity)  

.1 Amusement park  

.2 Holiday resort  

.3 Public park  

.4 Aquatic recreation centre  

.5 Zoological Gardens 

.9 Other or unspecified  
 
06 Sports or athletics area (place 
mainly for formal sports, etc.)  

.1 Oval, field, pitch  

.2 Stadium, arena  

.3 Race track (horse, motorcycle, 
car, etc including training track).)  
.4 Other: land-based sport  
.5 Other: water-based sport  
.6 Other: snow or ice based sport  
.9 Other or unspecified  

 
07 Street or highway (public 
road)  

.1 Freeway  

.2 Urban road  

.3 Non-urban road  

.9 Other or unspecified  
 
08 Trade or service area  

.1 Shop  

.2 Commercial eating place  

.3 Entertainment/drinking place  

.4 Airport  

.5 Bus or railway station  

.6 Service station  

.7 Warehouse  

.8 Office building  
 

 
.9 Other or unspecified  

 
09 Industrial or construction 
area  

.1 Construction site  

.2 Demolition site  

.3 Factory  

.9 Other or unspecified  
 
10 Mine or quarry  

.1 Underground mine  

.2 Open mine or quarry  

.3 Oil or gas extraction facility  

.9 Other or unspecified  
 
11 Farm (excl. farm house [1])  

.1 Paddock 

.2 Stockyard / Handling Yard 

.3 Shed (other than Dairy) 

.4 Timber Plantation 

.5 Dairy Shed 

.6 Piggery 

.7 Aviary 

.9 Other farm area or 
unspecified 

 
12 Other specified place  

.1 Bush, remote or 
undeveloped place  
.2 Railway (excl. station [8.5])  
.3 Camping ground, caravan 
park (excl. caravan 1.5)  
.4 On board a vehicle  
.9 Other specified place  

 
13 Unspecified place  

.9 Unspecified place  
 

 
Guide for use: Select the category that best describes the specific type of place at which the person was 
situated when injured. If two or more categories are judged to be equally appropriate, select the one that 
comes first in the code list. Must be accompanied by a part of place code (Level 2, item 3B).  
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HRAV Item 4. What were you doing at the time of injury?  

Comments: Specific dataset item descriptors suitable for the coding of the activities 

being undertaken by veterinarians have been developed for HRAV Item 4. Developed 

Level 3 descriptors are based on published career planning descriptors for veterinarians 

[13-15] and specify the occupational activity within veterinary work which the person 

was engaged in when injured.  

 
Table 3.5 Dataset items: Activity when injured - Veterinary specific (Level 3) 
(Classification/coding adapted from Job Duties and Tasks for Veterinarians [13], Occupational Outlook 
Handbook [14] and Medical Science Careers - Veterinarians [15]): 

1. Vaccinating: Inoculating animals against various diseases such as rabies and distemper. 
2. Performing procedures: To treat sick or injured animals. 

2.1 Surgical Procedure 
2.2 Orthopaedic Procedure 
2.3. Obstetric Procedure 
2.9 Other or Unspecified Procedure 

3. Driving: to farms/at work so that health problems can be treated and/or prevented. 
4. Examining animals:  to detect and determine the nature of diseases or injuries 
5. Collecting sample:  of body tissue, feces, blood, urine, or other body fluids for exam and analysis 
6. Quarantine: Establishing and conduct quarantine and testing procedures that prevent the spread of 
diseases to other animals or to humans, and that comply with applicable government regulations. 
7. Euthanizing animals.  
8. Operating diagnostic equipment: such as radiographic and ultrasound equipment, and interpret the 
resulting images.  
9. Conducting post-mortem studies: and analyses to determine the causes of animals' deaths.  
10. Laboratory: Direct activities concerned with the feeding, care, and housing of laboratory animals to 
ensure compliance with laboratory regulations.  
11. Administration: Direct the overall operations of animal hospitals, clinics, or mobile services to farms.  
12. Public: Educate the public about diseases that can be spread from animals to humans.  
13. Regulatory: Enforce government regulations in disease control and food production by performing 
such tasks as inspecting meat packing plants, and inspecting food animals before and after slaughter.  
14. Inspection: of animal housing facilities to determine their cleanliness and adequacy.  
15. Monitoring:  scientific research programs to ensure compliance with regulations governing humane 
and ethical treatment of animals.  
16. Clerical: Performing administrative duties such as scheduling appointments, accepting payments 
from clients, and maintaining business records.  
17. Training: and supervising workers who handle and care for animals.  
18. Zoological activity: Exchanging information with zoos and aquariums concerning care, transfer, sale, 
or trade of animals in order to maintain species inventories.  
19. Teaching: in colleges of veterinary medicine.  
20. Advising: animal owners regarding sanitary measures, feeding, and general care of animals.  
21. Other 
Guide for use: Select the item which best characterises the nature of the activity being undertaken at the 
time of injury. If two or more categories are judged to be equally appropriate, select the one that comes 
first in the list. 
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HRAV Item 5. What went wrong?  

Comments: Question 5 (SIR4 and IR4) in the HRAV study asked “What went wrong?” 

This question was preceded by an expression of the researchers interest in significant 

career or less serious acute work related injuries. This question matched with the NDSIS 

Item 2 Main External cause for which there are two Level 1 item datasets and one level 

2 item dataset. These datasets were maintained unchanged and are outlined below in 

Tables 3.6a-c.  

 
Table 3.6a Dataset items: External causes: Major groups (Level 1) 
Unchanged from Item 5 Level 1a External Causes: Major Groups (as for NDSIS Item2 Level 1) 
Defined as: Event, circumstance or condition associated with the occurrence of injury, poisoning or 
violence.  
(Classification/coding from NDSIS) 
 
 
1. Motor vehicle - driver 
2. Motor vehicle - passenger* 
3. Motorcycle - driver 
4. Motorcycle - passenger* 
5. Pedal cyclist or pedal cycle passenger* 
6. Pedestrian 
7. Other or unspec. transport-related circumstance 
8. Horse related (fall from, struck or bitten by) 
9. Fall - low (on same level, or < 1 metre drop or 
no information on height) 
10. Fall - high (drop of 1 metre or more) 
11. Drowning, submersion - in swimming pool 
12. Drowning, submersion - other than in 
swimming pool 
13. Other threat to breathing (including 
strangulation and asphyxiation) 
14. Fire, flames, smoke 
15. Exposure to hot drink, food, water, other fluid, 
steam, gas, or vapour (incl. scalds) 
 

 
16. Exposure to hot object or solid substance (incl. 
contact burns) 
17. Poisoning - drug or medicinal substance 
18. Poisoning - other or unspecified substance 
19. Firearm 
20. Cutting, piercing object 
21. Dog related (incl. bitten, struck by) 
22. Animal-related (excludes horse [8] or dog [21]) 
23. Struck by or collision with, object or person 
24. Machinery 
25. Electricity 
26. Hot conditions (natural origin), sunlight 
27. Cold conditions (natural origin) 
28. Other specified external cause 
29. Unspecified external cause 
30. Struck by or collision with person 
31. Struck by or collision with object 

* Includes unspecified occupants  
Guide for use: Select the item which best characterises the circumstances of the injury, on the basis of the 
information available at the time it is recorded. If two or more categories are judged to be equally 
appropriate, select the one that comes first in the code list. Level I items must always be accompanied by 
an intent code (Item 2, Level 1, item 2b) 
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Table 3.6b Dataset items: External causes: Intent groups (Level 1)  
Unchanged from Item 5 Level 1b External Causes: Intent Groups (as for NDSIS Item2 Level 1) 
Defined as: The role of human intent in the occurrence of the injury as assessed by the treating 
practitioner.  
Classification/coding (from NDSIS): 
 
 
1. Accident; injury was not intended 
2. Intentional self-harm* 
3. Sexual assault (by bodily force) 
4. Maltreatment by parent 
5. Maltreatment by spouse or partner 
6. Other or unspecified assault 
 

 
7. Event of undetermined intent 
8. Legal intervention (incl. police) or operations of 
war 
9. Adverse effect or complication of medical or 
surgical care 
10. Other specified intent 
11. Intent not specified 

Guide for use: Select the item which best characterises the role of human intent in the occurrence of the 
injury, as judged by the treating practitioner. If two or more categories are judged to be equally 
appropriate, select the one that comes first. Must always be accompanied by an external cause group code 
(Level 1, item 2A).  

 

Table 3.6c Dataset items: External cause (Level 2) 
Unchanged from Item 5 Level 2 External Cause (as for NDSIS Item 2 Level 2) 
Defined as: "External cause is the cause of any condition, where that condition is the result of injury, 
poisoning or violence"   (Classification/coding from NDSIS)  
 
 
(V01-V97) Land transport accidents, water, air and space transport accidents 
(W00-W19) Falls 
(W20-W49) Exposure to inanimate mechanical forces including struck by, caught, crushed by objects or 
machinery 
(W50-W64) Exposure to animate mechanical forces including being hit, struck, kicked, twisted, bitten or 
scratched by another person or animal 
(W65-W84) Accidental drowning and submersion and other accidental threats to breathing 
(W85-W99) Exposure to electric current, radiation and extreme ambient air temperature and pressure 
(X00-X19) Exposure to smoke, fire and flames or contact with heat and hot substances 
 (X20-X29) Contact with venomous animals and plants 
 (X30-X39) Exposure to forces of nature 
 (X40-X49) Accidental poisoning by and exposure to noxious substances 
 (X50-X59) Overexertion, travel, privation and exposure to other and unspecified factors 
(X60-X84) Intentional self-harm 
(X85-Y34) Assault and events of undetermined intent including  
(Y35-Y36) Legal intervention and operations of war 
(Y40-Y59) Drugs, medicaments and biological substances causing adverse effects in therapeutic use 
(Y60-Y82) Misadventures to patients during surgical and medical care 
 
 
Guide for use: Select the item which best characterises the circumstances of the injury, on the basis of the 
information available at the time it is recorded. If two or more categories are judged to be equally 
appropriate, select the one that comes first in the code list. Refer to the external cause code section of the 
second Australian edition of ICD-9-CM, (4-digit E-code) or ICD-10 (4 character code V01-Y98). ICD-10 
4 character codes (V01-Y98) include  
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HRAV Item 6. What caused the actual injury? 

Comments: HRAV Item 6 addresses HRAV questions SIR5 and IR5 and matched to 

NDSIS Item 7 Mechanism of Injury. The dataset for this item was adapted from NDSIS 

Item 7 Level 2 Mechanism of Injury and the final utilised dataset is outlined in Table 

3.7. 

 

Table 3.7 Dataset items: Mechanism of injury: Types (Level 2) 
 (Classification/coding adapted from NDSIS Item 7 Mechanism of Injury) :  
 
 
1.0 Fall 

01 Fall by stumbling on same 
level 
02 Fall by slipping, tripping 
on same level 
03 Fall on or from stairs 
04 Fall/jump from lesser 
height (less than 1 metre) 
05 Fall/jump from greater 
height (more than 1 metre) 
08 Other specified fall 
09 Unspecified fall 

 
2.0 Struck, hit by contact with 
other object, person or animal 

10 Contact with moving object 
11 Contact with static object 
12 Contact with person 
13 Contact with animal 
18 Other specified contact 
19 Unspecified contact 

 
3.0 Crushing, piercing 

20 Pinching, crushing 
21 Cutting, tearing 
22 Puncture 
23 Bite/sting by 
animal/human/insect 
28 Other specified 
crushing/piercing 
29 Unspecified 
crushing/piercing 
 

 
4.0 Suffocation 

40 Strangulation 
41 Obstruction of airways 
42 Drowning and near-
drowning 
43 Compression of chest 
44 Asphyxia due to smoke, or 
to oxygen depletion 
48 Other specified suffocation 
49 Unspecified suffocation 

 
5.0 Chemical effect 

50 Corrosion by solid 
substances 
51Corrosion by liquid 
substances 
52 Corrosion by gaseous 
substances 
53 Corrosion unspecified 
54 Poisoning by solid 
substances 
55 Poisoning by liquid 
substances 
56 Poisoning by gaseous 
substances 
57 Poisoning, unspecified 
58 Other specified chemical 
effect 
59 Unspecified chemical effect 

 
6.0 Thermal effect 

60 Hot liquids or steam 
61 Hot objects 
62 Open fire, flames 
64 Part of body cooling 
65 Whole body cooling 

 
66 Contact cooling 
67 Cold, unspecified 
68 Other specified thermal 
effect 
69 Unspecified thermal effect 

 
7.0 Electric, radiation effect 

70 Electric current 
71 Welding light 
72 Sun light 
78 Other specified 
electric/radiation effect 
79 Unspecified 
electric/radiation effect 

 
8.0 Acute over-exertion of body 
or part of body 

89 Unspecified acute over-
exertion of body or part of body 
 

9.0 Other and unspecified 
mechanism of injury 

90 Acoustic energy, loud noise 
98 Other specified mechanism 
of injury 
99 Unspecified mechanism of 
injury 

 

 
Guide for use: Select the category that best describes the main type of mechanism whereby injury was 
produced. Where two or more categories are judged to be equally appropriate, select the one that comes 
first in the code list. 
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HRAV Item 7. What safety precautions were in use at the time of injury? 

Comments: For this item there was no NDSIS matching equivalent. Specific descriptors 

for safety precautions in use at the time of injury are not included as a component of the 

NDSIS Injury surveillance items dataset. Level 3 dataset items have been developed 

based on the hierarchy of controls [16] . The final dataset items are outlined in Table 3.8. 

 

Table 3.8 Dataset items: Safety precautions in use (Level 3) 
(Classification/coding adapted from Hierarchy of hazard controls [16]):  
 

 
1.0 Elimination  
2.0 Substitution  
3.0 Isolation or enclosure of the hazard 

3.1 Animal guard / Muzzle 
3.2 Restricting enclosure eg cattle crush  
3.9 Other 

4.0 Engineering solutions 
4.1 Animal restraint 

4.11 Physical restraint 
4.12 Animal sedation 
4.19 Other 

4.2 Personal restraint  
4.21 Seat Belt 
4.22 Cautious approach/action 
4.29 Other 

5.0 Administration solutions 
6.0 Personal Protective Equipment (PPE) 

6.1 Heavy work boots 
6.2 Gloves 
6.9 Other PPE 

7.0 Not stated 
8.0 None 

 
 
Guide for use: Select the category that best describes the main type of safety precaution described as in 
use. Where two or more categories are judged to be equally appropriate, select the one that comes first in 
the code list. 
 
HRAV Item 8. What were the major factors involved?   

Comments: This HRAV item matched closely with the NDSIS Item 6 Major Factors.  

The NDSIS item 6 dataset descriptors were reviewed and those for natural object or 

animal expanded to incorporate a wider range of animals likely to undergo veterinarian 

visits. The final dataset is outlined in Table 3.9.  Added dataset items were taken from 

the Farm Injury dataset [11] and are indicated in italics. 
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Table 3.9 Dataset items: Major injury factors (Level 2 - Expanded)           
(Classification/coding expanded from NDSIS using The farm injury optimal dataset. Version 1.2 [11])   

 
 
1 Infants or child’s product 
2 Furnishing  
3 Appliance  
4 Utensil or container  
5 Transport (includes mobile 
machinery) 

509 Passenger car  
511Ag-bike 
519 Motorcycle or sidecar, 
other or unspecified 
521Truck or goods van (3 
tonnes or more) 
522 Light truck, utility, van 
(<3 tonnes) 
539 Bus (10 seats or more) 
549 Bicycle 
559 Trailer or horsefloat 
569 Train or tram 
571 Tractor 
572 Harvesting machine 
573 Auger 
574 Slasher 
575 Fork lift or lift truck 
579 Mobile machinery other or 
unspecified 
589 Vehicle part, fitting or 
accessory 
599 Other or unspecified 
transport 

6 Sporting equipment 
  
7 Tool 

701Nail, screw, carpet tack, 
drawing pin, etc 
711Ladder, movable steps 
(incl. step stool) 
712 Scaffolding 
721Hand tool: hammer 
(includes sledge, mallet, etc) 
722 Hand tool: chopping (eg 
hatchet, axe) 
723 Hand tool: cutting (eg. 
saw, chisel, plane) 

 

 
724 Hand tool: lifting (eg. jack, 
hoist) 
731Power tool: nail gun or stud 
driver 
732 Power tool: grinder, buffer, 
polisher 
741 Powertool: chain saw 
742 Powertool: circular saw 
749 Powertool: other or 
unspecified 
751 Shearing plant 
752 Dairy/milking plant 
753 Press (excludes printing 
press [0799]) 
759 Fixed plant/machinery 
other or unspecified 
761Welding equipment 
799 Other or unspecified tool 

08 Natural object or animal 
801Tree  
802 Plant (excludes tree) 
811Climatic factor (eg. wind 
rain, snow, sunshine) 
821Natural surface (includes 
irregularity, such as pothole, 
ditch) 
831Bee, wasp 
832 Dog 
833 Horse 
834 Reptile 
835 Spider 
836 Cattle 
837 Sheep 
838 Cat 
899 Other or unspecified 
natural object or animal 

9 Food, drink, personal use 
item  
10 Chemical substance  

1001Moth repellent (includes 
naphthalene, camphor) 
1002Petrol, other petroleum 
distillate (eg kerosene, diesel, 
fuel oil, white spirit) 

 

 
1005 Paint, paint thinner 
(includes turpentine), paint 
stripper 
1006 Bleach, caustic (includes 
ammonia) 
1007 Carbon monoxide 
1008 Pesticide, insecticide, 
herbicide 

1049 Other or unspecified 
chemical substance (excludes 
drug, medication) 
1050Antihistamine 
1051Aspirin, aspirin compound 
1052Paracetamol, paracetamol 
compound 
1053Sedative, tranquilliser, 
psychotropic 
1054Ointment, topical medicine, 
liniment 
1055Preparation containing iron 
salt 
1099Other or unspecified drug 
or medication 

11. Structure or fitting 
1121Door (includes sill, frame, 
etc; excludes glass door [1122]) 
1122 Glass door 
1124 Floor 
1141 Fence, gate 
1161 Handrail, railing, banister 
1189 Electrical fixture (includes 
wiring system) 
1199 Other or unspecified 
structure or fixture 

12. Material (not part of 
structure or of uncertain origin)
   
13. Miscellaneous  

1301Pin, needle (excludes 
hypodermic needle ) 
1302 Hypodermic needle, 
syringe 
1321 Hot water 
1322 Water (excludes hot water) 
1331 Rope or string 
1399 Other or unspecified factor 

 
 
Guide for use: Select the code that best describes the main factor which led to the occurrence of the injury. 
Give preference to specific factors over general ones. If two or more categories are judged to be equally 
appropriate, select the one that comes first in the code list.  
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HRAV Item 9. What type of injury did you sustain?  

Comments: Responses to the HRAV questions SIR7 and IR7 identify the type of injury 

sustained and matched to NDSIS Item 5 level 1 Nature of Main Injury. The dataset 

items for this matched NDSIS Item will be utilised for coding of this item. 

 

Table 3.10 Dataset items: Nature of main injury (Level 2) 
(Classification/coding from NDSIS): 
 

1. Superficial (incl. bruises; excl. eye[13]) 
2. Fracture (excludes tooth [21]) 
3. Sprain or strain 
4. Injury to blood vessel 
5. Crushing injury 
6. Injury to internal organ 
7. Eye injury (excludes foreign body in external 

eye [14.1]; includes burn) 
8. Intracranial injury (includes concussion) 
9. Drowning or immersion  
10. Electrical injury 
11. Effect of venom; any insect bite 
12. Injury of unspecified nature 
13. No injury detected 

14. Open wound (excludes eye [13]) 
15. Dislocation 
16. Injury to nerve (includes spinal cord; 

excludes intracranial injury [20]) 
17. Injury to muscle or tendon  
18. Traumatic amputation (incl. partial) 
19. Burn or corrosion (excludes eye [13]) 
20. Foreign body  
21. Dental injury (includes fractured tooth) 
22. Asphyxia or other threat to breathing 

(excludes drowning [22]) 
23. Poisoning or toxic effect (excludes 

venomous bite [26]) 
24. Other specified nature of injury 
25. Multiple injuries of more than one `nature' 

 
Guide for use: Select the item which best characterises the nature of the injury chiefly responsible for the 
attendance, on the basis of the information available at the time it is recorded. If two or more categories 
are judged to be equally appropriate, select the one that comes first in the code list. 
 

HRAV Item 10. What part of the body was involved?  

Comments: The HRAV Item 10 question What part of the body was involved matched 

to NDSIS item 5 level 2 Bodily Location of Main Injury the dataset of which 

encompasses the likely responses for this question and will be utilised for coding of this 

item. This dataset is listed in Table 3.11. 
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Table 3.11 Dataset items: Bodily location of main injury (Level 2)             

(Classification/coding from NDSIS): 

 
1. Head (excludes face [2])  
2. Face (excludes eye [22])  
3. Neck  
4. Thorax  
5. Abdomen  
6. Lower back (incl loin)  
7. Pelvis (incl. perineum, anogenital area and 
buttocks) 
8. Shoulder  
9. Upper arm  
10. Elbow  
11. Forearm   
12. Wrist 

 
13. Hand (includes fingers) 
14. Hip 
15. Thigh 
16. Knee 
17. Lower leg 
18. Ankle 
19. Foot (includes toes) 
20. Unspecified bodily location 
21. Multiple injuries (involving more than one 
bodily location) 
22. Eyes 
23. Body location NOT REQUIRED 

 
Guide for use: Select the item which best characterises the bodily location of the injury chiefly responsible 
for occasioning the significant or acute injury description.  If two or more categories are judged to be 
equally appropriate, select the one that comes first in the code list. 
 

HRAV Item 11. What kind of treatment did you have? 

Comments: HRAV Item 11 addresses HRAV questions SIR8 and IR8. Coding for this 

question as used in the questionnaire is appropriate. 

 

Table 3.12 Dataset items: Treatment  
(Classification/coding from the HRAV questionnaire):  
 
 
1 Hospital admission 
2 Hospital emergency department 
3 General Practitioner 
4 Medical Specialist 
5 Physiotherapist 
 

 
6 Occupational Therapy 
7 Chiropractic 
8 Self 
9 Other 
 

 

Guide for use: Select the item identified in the HRAV questionnaire  

 
HRAV Item 12. Chronic injury 

Comments: HRAV Item 12 addresses HRAV questions number 25 and codes as for 

Item 10 with the addition of a non musculoskeletal component was used. 

Classification/coding: as per NDSIS item 5 level 2 Bodily Location of Main Injury 
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HRAV Item 13. Chronic injury event: Description  

Comments: Item 12 addresses HRAV questions number 26 and codes using a brief text 

description. Coding as for NDSIS Item 1 Level 1 is appropriate 

 

Guide for use: Write a brief description, up to 100 characters in length, of how the chronic injury came 
about. It should indicate  

• what went wrong (the `breakdown event'),  

• the mechanism by which this led to injury  

• the object(s) or substance(s)most important in the event  

• the type of place of occurrence  

• the activity of the person when injured  

• presence or absence of relevant protective equipment  

• any other prominent or unusual features  

 

Following identification of the HRAV injury responses, the developed coding system as 

outlined was used to code the HRAV data.  In conducting this coding, for the injury 

component, where more than 2 serious injuries were reported, only the first 2 were 

included for analysis. If serious injuries were entered by the respondent into the acute 

injury section rather than the serious injury section, the first 2 serious injuries were 

included analysis. The remainder of responses in entered as acute were only included for 

analysis if dated after 1 January 1998. Injuries identified as acute were not included in 

the analysis unless undated or dated after 1 January 1998.  

 

An initial pilot data set of approximately 10% of the study cohort was coded and 

analysed to ensure appropriateness of the coding methodology before coding of the full 

cohort was commenced.  

 

3.4 Frequency of reported injuries in the HRAV cohort 

 

As a result of the review of all the HRAV returned questionnaires, 2800 HRAV 

questionnaires were identified as completed, and from these responses to the injury 

sections of the questionnaire were extracted and coded. Upon completion of the coding 

process, a preliminary review of the HRAV injury questionnaire responses was 

undertaken to identify the number of acute, significant and chronic injuries reported by 
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respondents.Results from this review are outlined in table 3.13. 

 

Table 3.13 Frequency of reported injuries in the HRAV cohort 

 

Injury Type Reported Total % 
Acute 710 16.7 
Chronic 1338 31.6 
Significant (1397 vets) 2188 51.7 
Total 4236 100 

 

Fourteen injuries identified as Acute but dated prior to 1998 were not included in the 

final table of results. A further 22 injury records identified as acute were reclassified as 

significant. 

 

3.5 Conclusions 

 

As an initial component of this project, a systematic coding system has been developed 

to enable more meaningful and comprehensive coding of the HRAV data to be 

undertaken. This coding system has been developed as an extension to the National Data 

Standards for Injury Surveillance (NDSIS) - Injury surveillance data items. The 

developed coding system is also of relevance for coding for other animal related injury 

research.  
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4.0 Introduction 

 

The first paper developed following initial analysis of the HRAV injury data was one 

summarising the prevalence of injuries, the groups most at risk for different types of 

injuries and the general factors associated with injury. The purpose of the paper was to 

provide an early overview of the injury responses and an introduction to the subsequent 

more detailed descriptive injury analysis, the topic of further papers.  

 

This paper was a major collaborative undertaking, with contributions from multiple 

authors. My contribution was mainly in the provision of discussion and referencing 

components of the paper and in the preparation for publishing, a contribution estimated 

as being in the order of 20% of the completed paper. 
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Abstract 

 

Background There are a number of risk factors for traumatic injury in veterinary 

practice but there is little information on the prevalence of injuries or the factors 

associated with injury in this profession.  

 

Aims To identify the prevalence of injuries sustained by veterinarians and the groups 

most at risk for different types of injury.  

 

Methods Cross-sectional survey of Australian veterinarians. Subjects were asked 

whether they had ever had a significant work-related injury, a less serious acute work 

injury in the last 12 months, a work-related chronic musculoskeletal problem or dog or 

cat bites. The prevalence of injuries by gender, practice type and decade of graduation 

were reported and multivariate logistic regression was used to examine the risk of each 

type of injury.  

 

Results Of 2800 veterinarians, over half (51%) reported a significant work-related 

injury during their career while 26% of practitioners reported having at least one injury 

in the previous 12 months. Chronic work-related musculoskeletal problems were 

reported by 49% of respondents. Dog and cat bites were also very common. After 

adjusting for graduation year and university, males were more likely than females to 

have experienced cat or dog bites or have a chronic or significant injury, and large 

animal veterinarians were most likely to have chronic or significant injuries.  

 

Conclusions A high injury prevalence was found among Australian veterinarians with 

large animal practitioners at highest risk. This is the largest study of Australian 

veterinarians to have been reported and has shown that injuries are common and serious 

in the profession.  

 

Keywords      Animals; injury; veterinarians 
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Introduction 

There are a number of risk factors for traumatic injury present in veterinary practice. 

Veterinarians work closely with animals, often performing procedures that cause the 

animal pain or distress. The circumstances of examination or treatment may upset the 

animal, requiring veterinarians to physically restrain animals they are examining. Many 

of the animals that are treated are large and heavy, or may be capable of biting, kicking 

or scratching in response to their handling. In addition, many veterinarians spend much 

of their working life in driving, often on minor roads in order to see and treat patients. 

Some of this driving will be done at night, or when the veterinarian is tired and these 

factors increase the risk of automobile accidents.  

 

Several mortality studies have indicated that veterinarians are at increased risk of death 

from work-related injuries, motor vehicle accidents and suicide [1-5]. Non-fatal work-

related injuries are also common in veterinarians. Surveys in the United States and 

Finland suggest that during a period of 12 months perhaps a quarter of veterinarians will 

suffer some sort of work-related injury [6, 7].  

 

This paper reports the results of a national study of work-related injuries among 

Australian veterinary school graduates as a first step towards reducing the injury burden 

among this high-risk occupational group. Previous Australian studies have been small 

and confined to one state, or to specific practice types [8, 9]. The aim of this paper is to 

report the prevalence of self-reported work-related injuries, and dog and cat bites by 

practice type, gender and year of graduation.  

 

Methods 

All 7929 veterinarians who graduated from any of the four Australian veterinary schools 

(University of Queensland, University of Melbourne, Murdoch University and 

University of Sydney) between 1960 and 2000 were eligible for the study. Lists of 

graduates were obtained from the alumni organizations of each university. Current 

addresses of veterinarians were obtained from State Veterinary Registration Board lists 

and the Australian Veterinary Association. The lists of registered veterinarians 

published by the New Zealand Veterinary Registration Board, and the Royal College of 
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Veterinary Surgeons in the United Kingdom were also used to locate veterinarians 

working overseas.  

 

Invitations to participate in the study, including an information sheet, a consent form, 

and the questionnaire, were sent to those subjects for whom a current Australian address 

could be found. Subjects who did not respond to the first mail out were sent a postcard 

reminding them to return their questionnaire.  

 

The questionnaire included personal details including date of birth and gender. A 

professional history since graduation was obtained which comprised a list of each job 

held for >6 months including start date, end date, type of practice and hours worked. 

Each job was classified by the respondent as being predominantly small animal, large 

animal, mixed practice, specialist practice or non-clinical work.  

 

We asked whether the subjects had ever had a significant work-related injury during 

their professional lives. A significant injury was defined as one that resulted in 

hospitalization, or in not being able to work for 1 day, or in not being able to work at 

the usual pace for 5 days. We also asked if the respondent had sustained any less 

serious acute work-related injury in the previous 12 months (referred to henceforth as 

‘recent injury’). These were defined as work-related injuries of any severity in the 

previous 12 months excluding bites and scratches and significant injuries already 

described.  

 

In addition, we asked if the veterinarian had any chronic or periodic musculoskeletal 

problem that was believed to be related to work. Work-related injuries included animal-

related injuries, but also motor vehicle accidents when travelling for work purposes, 

falls, needle sticks and foreign bodies in eyes, ears, etc. In a separate section of the 

questionnaire, we asked specifically about the number of dog and cat bites and scratches 

with skin penetration in the last 12 months.  

 

Contingency tables and the chi-squared statistic were used to examine the prevalence of 

reported injuries by gender, decade of graduation and type of practice. Multivariate 

logistic regression was used to examine the risk of each type of injury (significant, 
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recent, chronic, dog and cat bites/scratches) when simultaneously adjusting for gender, 

decade of graduation, current type of practice and university of graduation.  

 

The study was approved by the Human Research Ethics Committee of the University of 

Western Australia.  

 

Results 

Invitations to participate in the study were sent to the 5746 subjects for whom a current 

Australian address could be found. No current address was found for 1612, a further 512 

were known to be living overseas and 69 veterinarians were known to have deceased. 

Completed questionnaires were received from 2800 veterinarians giving a response rate 

of 48% (or 35% of the initial entire cohort of 7928).  

 

A greater proportion of eligible females than eligible males responded, and those 

graduating in the 1990s were more likely to respond than earlier graduates. While these 

differences were statistically significant, the actual differences were relatively small, 

suggesting that our study provided a reasonable representation of veterinarians. 

However, not all questions in each questionnaire were completed, resulting in some 

missing data. The numbers of responses included for each question are given in the 

tables. In particular, there were 759 veterinarians who did not answer the acute injury 

occurrence questions.  

 

The respondents were predominantly <40 years old (48%), Australian born (85%) and 

non-smokers (73% never- and 22% ex-smokers). Higher qualifications were reported by 

1056 (37%) of respondents. Most (78%) respondents were currently employed in a 

clinical setting, 10% were employed in government work, 4% were in academic 

situations and the rest classified themselves as ‘other’. 

 
 Of the 2166 veterinarians who stated that they were in clinical work and completed the 

professional history, 58% reported that they currently worked in small animal practice, 

33% were in mixed practices, 6% were large animal practitioners and 3% were in 

specialist practice.  
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Table 1 Percentage of veterinarians in different subgroups reporting injuries and odds ratio (OR) and 95% confidence intervals (CIs) for that 
injury  

 Significant injuries ever Any injury in previous 12 months Chronic injuries ever 

 n (%a) ORb (95% CI) n (%a) ORb (95% CI) n (%a) ORb (95% CI) 

Total 2679 (51)  1998 (26)  2622 (50)  

Practice type       

    Non-clinical 148 (55) 1.0 (–) 64 (3) 1.0 (–) 150 (33) 1.0 (–) 

    Large 318 (65) 1.54 (1.03–2.31) 224 (26) 10.3 (2.45–43.8) 312 (58) 2.84 (1.88–4.29) 

    Mixed 766 (59) 1.45 (1.01–2.09) 576 (32) 11.3 (2.72–46.9) 757 (56) 3.12 (2.14–4.56) 

    Small 1272 (42) 0.75 (0.53–1.07) 1005 (25) 7.33 (1.78–30.4) 1236 (46) 2.19 (1.51–3.17) 

    Special 175 (54) 1.07 (0.68–1.67) 129 (27) 10.2 (2.36–44.1) 167 (45) 1.82 (1.15–2.90) 

Gender       

    Female 1161 (44) 1.0 (–) 876 (30) 1.0 (–) 1129 (44) 1.0 (–) 

    Male 1518 (57) 1.19 (0.99–1.42) 1122 (24) 0.88 (0.70–1.11) 1493 (54) 1.2 (1.00–1.43) 

Graduation       

    1960–9 302 (64) 1.0 (–) 198 (20) 1.0 (–) 296 (53) 1.0 (–) 

    1970–9 634 (59) 0.79 (0.59–1.05) 449 (20) 0.88 (0.57–1.34) 621 (57) 1.17 (0.88–1.56) 

    1980–9 774 (51) 0.61 (0.45–0.81) 572 (23) 1.04 (0.69–1.58) 762 (50) 0.92 (0.69–1.23) 

    1990–2000 969 (42) 0.43 (0.32–0.59) 779 (34) 1.83 (1.21–2.77) 943 (42) 0.63 (0.47–0.84) 
 

a Percentage of total number (n) in that group reporting injury.  
b Adjusted for all other variables in the table plus university of graduation.  
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Over half (51%) of veterinarians reported that they had sustained a significant work-

related injury sometime during their career (Table 1). Veterinarians in large animal and 

mixed practices were more likely to have sustained a significant injury (65% and 59%, 

respectively). Less than half (42%) of small animal practitioners had sustained a 

significant injury.  

 

After adjusting for gender, year of graduation and university of graduation, large and 

mixed animal practitioners were 50% more likely than non-clinical veterinarians to 

have sustained a significant injury during their career (OR: 1.54, 95% CI: 1.03–2.31 and 

OR: 1.45, 95% CI: 1.01–2.09, respectively). Due to their reduced time at risk, recent 

graduates were less likely to have sustained a significant injury than earlier graduates 

(OR: 0.43, 95% CI: 0.32–0.59 for graduates since 1990 compared with graduates before 

1970).  

 

In the immediately previous 12 months, 26% of practitioners reported having at least 

one injury. Practitioners in large animal and mixed practices were >10 times more likely 

to have had a recent injury (OR: 10.3, 95% CI: 2.45–43.8 and OR: 11.3, 95% CI: 2.72–

46.9, respectively). Graduates from the previous 10 years were more likely to report a 

recent injury than earlier graduates (OR: 1.83, 95% CI: 1.21–2.77).  

 

Chronic work-related musculoskeletal problems were reported by 50% of respondents. 

These chronic problems were more common in veterinarians undertaking clinical work 

(ORs ranging from 1.82 for special animal practice to 3.12 for mixed animal practice), 

and in males (OR: 1.20, 95% CI 1.00–1.43).  

 

Dog bites resulting in skin penetration were reported to have occurred in the previous 12 

months by 48% of veterinarians (Table 2). A considerable proportion of subjects did not 

respond to this question and we have made the most conservative assumption that every 

non-respondent to this question did not have a serious dog bite in the previous 12 

months. Dog bites were most commonly reported by small and mixed animal 

practitioners, by males and by more recent graduates. 

 

http://occmed.oxfordjournals.org/cgi/content/full/56/3/199#TBL1
http://occmed.oxfordjournals.org/cgi/content/full/56/3/199#TBL2
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Table 2. Percentage of veterinarians in different subgroups reporting dog and cat bites or scratches with skin penetration in previous 12 months 
and OR and 95% CIs assuming those with missing data had no bites or scratches  

 Total number Dog bites or scratches Cat bites or scratches 

  % missing % yes % no ORa 95% CI % missing % yes % no ORa 95% CI 

Total 2718 38 48 14   30 67 2   

Practice type            

    Non-clinical 156 76 9 16 1.0 – 76 20 3 1.0 – 

    Large 324 60 18 22 1.95 1.05–3.63 59 35 6 1.90 1.20–3.02 

    Mixed 780 31 58 11 11.32 6.39–20.06 22 78 1 10.65 6.92–16.41 

    Small 1281 30 58 11 12.13 6.89–21.38 20 79 1 11.78 7.73–17.94 

    Special 177 58 19 23 2.20 1.13–4.29 56 36 8 1.91 1.15–3.16 

Gender            

    Female 1173 37 50 13 1.0 – 26 72 2 1.0 – 

    Male 1545 41 45 14 1.48 1.22–1.79 36 62 2 1.35 1.09–1.67 

Graduation            

    1960–9 312 52 32 15 1.0 – 52 44 4 1.0 – 

    1970–9 649 46 40 14 1.27 0.93–1.72 41 58 2 1.57 1.16–2.12 

    1980–9 784 43 42 15 1.29 0.94–1.77 33 64 3 1.85 1.35–2.53 

    1990–2000 973 27 62 12 2.55 1.86–3.50 17 82 1 4.02 2.88–5.62 

a Adjusted for all other variables in the table plus university of graduation. 
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Small and mixed animal practitioners had >10 times the risk of reporting a dog bite 

compared with non-clinical veterinarians. Of those who responded affirmatively to this 

question, most (90%) had had one to five bites or scratches.  

 

A similar pattern was seen for cat bites and scratches, with 67% of veterinarians 

reporting a cat bite or scratch with skin penetration in the previous 12 months. Of those 

who responded affirmatively to this question, 63% had had one to five bites or scratches 

with the rest reporting up to 100 events. For graduates before 1990, 30% reported more 

than five cat bites or scratches in the previous 12 months, whereas 45% of recent 

graduates reported this number of cat bites or scratches. 

 

Discussion 

We found a high prevalence of injury among the veterinary profession. Just over half of 

respondents reported having had at least one significant work related injury during their 

career. Our definition of a significant injury required admission to hospital or a major 

effect on work. Other studies have had slightly different definitions of injuries but have 

found similar injury rates among the profession.  

 

Injuries requiring medical treatment sometime during their career were reported by 65% 

of veterinarians in a US study [6] and 17% had been hospitalized within the previous 1 

year. In Western Australia, 71% of veterinarians had had an injury in the previous 10 

years [8]. However, examination of insurance claims in the United States suggested that 

only 2% of veterinarians had claimed for a work-related injury in the previous year [10]. 

This disparity may be because many veterinarians are not covered under workers 

compensation systems and the hurdles for ‘minor’ injuries from private insurance may 

discourage veterinarians from claiming.  

 

Recent injuries, which were not necessarily significant, but which occurred in the 

previous 12 months, were reported by a quarter of our sample. This is similar to other 

recent findings of 1 year prevalences of work-related injuries among Australian 

veterinarians (31%) [8] and those in Finland (35%) [7].  
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Chronic injuries were reported by 49% of our subjects. Few previous studies have asked 

specifically about chronic injuries in this profession. A small survey of members of a 

cattle veterinarians association in Australia found that 42% of respondents had received 

a back, neck or head injury [9].  

 

These injury rates are higher than those of Australian farmers: a survey of 919 animal 

and crop farms found that at least one injury a year occurred on one in five farms, and at 

least one serious injury a year was reported on 1 in 12 farms [11]. These rates are 

calculated per farm and there would have been more than one person on most farms. 

Working with livestock in general continues to be strongly associated with high injury 

rates [12]. In one Canadian report, farm workers who worked with livestock had rates of 

injury 1.9 to 4.4 times higher than those who did not, even when other factors such as 

age and stress levels were considered [13]. The US 1993 Traumatic Injuries of Farms 

report identified a work-related injury rate among farm workers of 32.5 lost time injuries 

(LTI) per million hours [12]. Current Western Australian 2002–3 Injury Statistics 

summary rates for the sector incorporating veterinarians reports work-related injury rates 

of 22.7 LTI per million hours in males and 19.7 LTI per million hours in females [14] 

suggesting injury rates in this category are high and of ongoing concern.  

 

More general comparisons also suggest that the veterinary profession has unacceptably 

high risks of injury, with 26% of veterinarians having a work-related injury in the 

previous 12 months and 50% having a chronic work-related injury. The 2001 National 

Health Survey in Australia found that 5% of employed persons aged 15 years had 

reported a work-related injury (all levels of severity included) in the previous 4 weeks 

and that 5% of all persons aged 15 years had a long-term condition that was work 

related and caused by an injury while at work [15]. A prospective study of trade 

apprentices found 191 serious injuries during the previous 1 year in 997 people [16]. 

Assuming some apprentices had more than one injury this would mean that 20% of the 

subjects had serious injuries.  

 

The prevalence of cat and dog bites and scratches in our sample was very high, although 

it was understandably lower among large animal veterinarians. The bites reported in our 

study varied from simple skin penetration to joint infection necessitating several days of 
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intravenous antibiotics. A previous US survey [6] of veterinarians found the career 

prevalence of these injuries to be: cat bites, 81%; cat scratches, 92% and dog bites, 63%.  

 

We found that large animal practitioners were more likely to report recent and 

significant injuries than veterinarians in other types of practice. In Finland, equine 

practices seem to have the highest injury rates [7], while in the United States large 

animal practitioners did not report significantly more injuries than other groups [6]. 

There has been a general improvement in the veterinary facilities used for large animals, 

especially yards and crushes and so the probability of injury may have decreased over 

time.  

 

Our study adds to the evidence that recent graduates are more likely to have had a recent 

injury than earlier graduates [6, 17]. This may relate to inexperience, temporal changes 

in training or differential reporting in injury occurrence between earlier and recent 

graduates.  

After adjusting for decade of graduation and practice type, we found males were 

significantly more likely than females to have dog and cat bites and scratches, and 

slightly more likely to have chronic and significant injuries. Comparisons on the risks 

associated with gender are difficult as other comparable studies have either not adjusted 

the risk estimate for confounding factors or have adjusted for additional influential 

variables such as number of hours worked. We note that in the one study that did adjust 

for hours worked, as well as other confounders, females were at greater risk of injury 

than males [7].  

 

This is the largest study of veterinarians to have been reported. We used alumni rolls as 

the sampling frame which helped to obtain a broadly based sample of veterinarians 

throughout the whole country. Previous studies have either used state registration lists 

[6, 8] or membership lists from professional organizations [9]. The response fraction 

was relatively low, but is similar to that achieved by most mail surveys in Australia 

today. Our ethics approval did not allow for repeated mail outs which may have 

increased the response rate slightly.  

 

Disadvantages include the known selection bias with females and recent graduates being 

slightly more likely to participate. In addition, we excluded those we knew to be 
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overseas. Although we did encourage those who were not in clinical practice to 

participate, the results suggest that those who had moved to non-clinical areas of work 

or non-veterinary work were less likely to participate. We knew of 69 veterinarians in 

our cohort who were deceased, and there are probably others, some of these may have 

died from work-related injuries. We do not have information on the practice types of 

those who did not participate and there may also be some selection bias there.  

 

This large study of Australian veterinarians has shown that injuries are common and 

serious in the profession. The causes of these conditions need to be examined to 

determine how to prevent them. 
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5.0 Introduction 
 

Following on from the Injury in Australian veterinarians paper which described the 

spectrum of injuries, the Significant injuries in Australian veterinarians and the reported 

use of safety precautions paper was developed to more specifically describe the factors 

associated with significant injuries reported by Australian veterinarians.  

 

In addition to presenting the data on significant injuries, the reported use of safety 

precautions at the time of injury occurrence was also reviewed and presented. 

 

My contribution to this paper was substantial and included the conceptualisation of the 

paper, the descriptive analysis and interpretation and the writing and editing of the final 

manuscript.  The co-authors provided assistance particularly in reviewing and editing of the 

final manuscript.  My contribution is estimated as being in the order of 80% of the 

completed paper. 
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5.1 Paper  
 

 

Significant Injuries in Australian veterinarians and the 

Reported Use of Safety Precautions 
Michael Lucas1, Lesley Day2, Adeleh Shirangi3 and Lin Fritschi1 
 

1 Western Australian Institute for Medical Research, University of Western Australia 
2 Monash University Accident Research Centre 
3 School of Population Health, University of Western Australia 
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Background A high injury prevalence has been reported among veterinarians. Studies 

describing the factors associated with injury have been limited.  

 

Aims To describe the characteristics of serious injuries and the use of safety precautions at 

the time of injury in Australian veterinarians. 

 

Methods Graduates in veterinary medicine from Australian universities completed 

questionnaires asking about injuries during their professional career including type of 

injury and circumstances during which injury occurred. 

 

Results A total of 2188 significant injuries were reported. Injuries were most frequently 

sustained on farms (55%) and associated with undertaking procedural activities (37%) and 

examining and moving animals (37%). The hand (33%) was the commonest site involved. 

Injuries to the head and face regions accounted for 15% of all injuries.  

 

The most frequent injuries sustained were open wounds (36%), fractures and dislocations 

(27%) and soft tissue bruising (12%). There were 63 reports of intracranial injury and 19 

traumatic amputations reported. Bites, kicks or strikes, animal contact and cutting or 

scratching were the most frequent mechanisms of injury reported. The major factors 

reported in association with injury were cattle (22%), horses (21%), dogs (20%) and cats 

(8%). Fifty-five per cent of veterinarians reported the use of safety precautions at the time 

of injury. 

 

Conclusions. Veterinarians are a high risk group for significant injury from animal 

contacts. The reported use of safety measures and its effectiveness when used by 

veterinarians appears less than optimal.  Further efforts aimed at addressing injury 

prevention may include developing and implementing improved safe handling practices and 

safety precautions.  

 

Key words Veterinarians; Injury; Safety Precautions 
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Introduction 

A high prevalence of injury has been observed in veterinarians [1-3] with large-animal 

practitioners considered at highest risk [4].  A number of risk factors have been associated 

with injury in veterinarians including practice type, practitioner sex, age and experience as 

well as animal-related factors such as animal species, size and weight [5-8]. Specific 

activity-related risk factors and the use of safety measures when injured is less well 

described [6]. 

 

A previous paper from the national study of the health of Australian veterinary school 

graduates [the Health Risks of Australian Veterinarians (HRAV) study] reported over half 

of Australian veterinarians surveyed had sustained a significant work-related injury during 

their career, with 26% reporting having at least one injury in the previous 12 months [9]. 

This paper describes the characteristics associated with the reported injuries as a step 

towards addressing the injury burden among this high-risk occupational group. 

 

Methods 

A detailed description of the methodology undertaken to identify the HRAV cohort has 

been previously published [9]. All graduates from between 1960 and 2000 from Australian 

veterinary schools were eligible for the study. Invitations to participate in the study were 

sent to those subjects for whom a current Australian address could be 

found. Subjects who did not respond to the first mail out were sent a reminder. 

 

The survey questionnaire included personal details and professional history since 

graduation. Subjects were asked whether they had ever had a significant work-related 

injury during their professional life.  A significant injury was defined as one that resulted in 

hospitalization, in not being able to work for at least 1 day or in not being able to work at 

the usual pace for >5 days.  Work-related injuries included animal-related injuries, motor 

vehicle accidents when travelling for work purposes, falls, needlesticks 

and foreign bodies in eyes and ears. Only up to two significant injuries per respondent were 

requested for detailed responses so as not to unreasonably burden respondents. 
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Subjects were asked about their activity at the time of injury, the major factors ( i.e. types 

of objects) associated in injury causation, the bodily location of injury, the mechanism and 

nature of injury and the use of safety precautions at the time of injury.  The work time lost 

due to an injury was also requested. 

 

Data were coded using a custom-developed extension to the National Data Standards for 

Injury Surveillance data items [10].  Procedural activities were classified to include 

obstetric, surgical and medical procedures as well as anaesthesia but excluded the tasks of 

vaccinating and collecting of samples.  Safety precaution in use at the time of injury were 

classified according to the hierarchy of controls which prioritizes methods of risk control 

ranging from the most desired control measure—being hazard elimination, through to 

hazard substitution, use of engineering controls, administrative controls and finally the use 

of personal protective equipment.  The highest order control described as being in use at the 

time of injury was used for analysis.  Frequencies and cross-tabulations were used to 

describe the data. Analysis was performed with the statistical package SPSS, version 15. 

 

Results 

Completed questionnaires were received from 2800 veterinarians, representing 35% of the 

total HRAV cohort and 49% of those to whom questionnaires were sent. Of those 

responding, 78% reported being currently involved in clinical work of whom 58% worked 

in small-animal practices, 33% in mixed and 6% in large-animal practices.  

 

Of the 1397 veterinarians who reported having sustained a significant injury, 64% were 

male and 36% female. Of the 2188 significant injuries reported, 66% occurred in males and 

34% in females. Nearly, one-third (31%) of the reported significant injuries had occurred 

within the last 5 years. 

 

Fifty-five per cent of injuries reported by veterinarians were sustained on farms (Table 1). 

The majority of these occurred in handling yards (65%) or in open paddocks (21%). 

Significant injuries on farms were also reported as having occurred in dairy sheds (4%), 

other farm sheds (8%) and in piggeries (1%). 



 107 

 

Table 1. Place of injury and treatment received for 2188 significant injuries reported in 

Australian veterinarians 

 

Place of injury and treatment received 
Male 
n (%) 

Female 
n (%) 

Total 
n (%) 

Place of Injury    

Farm related 928(42) 272(12) 1200 (55) 

Clinic Work / Rooms  312(14) 357(16) 674 (31) a 

Road: Urban / non-urban  90(4) 53(2) 143 (6) 

Hospital 31(1) 28(1) 59 (3) 

Home visiting 24(1) 15(1) 39 (2) 

School / Tertiary institutions 7 1 8  

Zoological Gardens 5 5 10 (1) 

Sports Venue / Race track 5 1 6  

Other / Unspecified place 36(2) 13 49 (2) 

Total 1438(66) 745(34) 2188(100) 

Treatment received    

GP 519(24) 330(15) 850 (39) b 

Self  320(15) 173(8) 497 (23) x 

Hospital Admission 271(12) 85(4) 356 (16) 

Hospital Emergency Department 234(11) 115(5) 349 (16) 

Physio 32(2) 11 43 (2) 

Specialist 28(1) 10 38 (2) 

Other  34(2) 21 55 (3) 

Total 1438 745 2188(100)a 
 
GP, general practitioner 
 

a includes 5 sex unknown 
b includes 1 sex unknown  
c includes 4 sex unknown 
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Thirty-three per cent of the significant injuries reported occurred in veterinary hospitals or 

in clinic rooms. Of these, 58% were associated with the animal-handling activities of 

examining, moving and restraining and 24% were associated with procedural activities. 

Sixty six per cent of significant injuries occurring in clinic and hospital locations were 

attributed to bites. 

 

Motor vehicles were associated with 6% of injuries reported by our cohort. Eighty-two per 

cent of these incidents occurred on urban roads. Forty-three per cent of the motor vehicle-

associated injuries occurred in either non-collision incidents such as running off the road or 

rolling over or collisions involving stationary objects. 

 

Home visiting injuries were uncommon in the HRAV cohort (2%) and usually (56%) 

sustained while examining animals. Dogs were the most frequent animals involved in these 

injuries accounting for 54% of injuries reported.  

 

Veterinary activity undertaken in zoological gardens was associated with 10 significant 

injuries which included being kicked by a deer, scratched by an anteater, crushed by a 

rhinoceros and sustaining bites from monkeys, chidditches and seal pups. A further eight 

significant career injuries occurred in tertiary institutions. These included injuries sustained 

during veterinary training and included injuries from being bitten by a muzzled dog, 

weighing a camel, being kicked by a horse, from use of a broken pipette and one injury was 

reported from collecting a snake from a school. 

 

Thirty-seven per cent of significant injuries were sustained in association with procedural 

activities (Table 2). Obstetric injuries (12%) were the most frequent procedural injury 

reported; 40% of obstetric injuries were associated with pregnancy testing. Scalpel or knife 

injuries accounted for 28% of the surgical injuries reported, and of these, 32% were 

associated with hoof knife use in hoof-trimming activity.  
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Table 2 Activity at the time of injury and use of safety precautions in 2188 significant injuries reported in Australian veterinarians 

  
 

Activity at 
time of injury 

Isolation Engineering Solutions PPE 

None 
Total 
n (%) Muzzle Crush Tied Hold Sedation Other 

Seat 
belt Caution 

Gloves 
/other  boots 

Procedural               
  Obstetric   97 24 3 3 4   3 13 14 101 262(12) 
  Surgical 1 38 53 17 43 2  3 9 3 79 248(11) 
  Medical 1 6 44 11  1   2 2 38 106(5) 
  Anaes 4 4 14 16 6   1 2 3 36 86(4) 
  Other Proc   8 23 6 7 1  1 4 3 57 112(5) 
Handling               
  Examining 18 50 47 58 16 2  10 10 22 233 466(21) 
  Lift/Move 2 2 12 6 12 3  3 9 12 152 213(10) 
  Restrain 6 10 14 18 5    3 2 65 123(6) 
Vaccination / 
tuberculosis 
testing 4 39 12 19 3 3   4 7 16 77 184(8) 
Driving       2 115  2  17 136(6) 
Sample 1 22 6 9 1    3  29 71(3) 
Post mortem   1    1   17 2 17 38(2) 
Euthanising 1 1 3 8       11 24(1) 
Inspectiion          1 2 15 18(1) 
Diag equip   4 1 2 2   1  1 4 15(1) 
Other  1 3 3 1 1 1   2 6 7 61 86(4) 
Total 39 285 256 174 99 20 115 28 91 89 992 2188(100) 

    PPE, Personal Protective Equipment 
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Activities of drenching and tubing accounted for 58% of the medical procedure injuries 

encountered and all except three of these 62 injuries occurred in association with horses. 

Bites from dogs accounted for 35% of the injuries associated with anaesthetic procedure. 

 

Animal-handling activities included examining, lifting, moving and restraining of animals. 

Just 45% of injuries sustained while examining animals were farm associated and 45% 

occurred during clinic activity. The majority of these injuries were hand injuries (40%), 

although a number were facial injuries (12%) of which 58% were the result of dog bites. 

Lifting and moving injuries were most frequently sustained during reported hospital or 

clinic activity (60%). Hand (28%) and back (24%) injuries were the most common bodily 

location of lifting and moving injuries. Injuries sustained while restraining animals were 

most commonly from dogs (32%) and cats (29%) although an assortment of other animals 

were reported including koalas, antelope, sheep, monkeys and wallabies. 

 

Injuries sustained as a result of vaccinating and tuberculosis testing activity were associated 

with needlesticks, cattle and dogs and being struck, kicked, punctured or bitten. 

 

Cattle-related injuries accounted for 22% of the significant injuries reported by the 

veterinary cohort (Table 3), the majority of these (82%) sustained in stockyards or handling 

yards with nearly half as a result of being kicked or struck. Injuries associated with cattle 

were most commonly reported during obstetric procedural activity (75%). Fractures and 

dislocations (25%), soft tissue injury and bruising (19%) and strains and strains (18%) were 

the more common type of injuries associated with cattle. 

 

Most horse-related injuries were sustained either in handling yards or in open paddocks. 

Body regions most commonly injured were the head, face and upper and lower extremities. 

Forty-three head injuries were identified in those reporting horse-related injury, twenty-six 

of these reported as concussion or intracranial injury and five as fractures. 
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Table 3. Major factors and the use of safety precautions in 2188 significant injuries in Australian veterinarians 
 
 

 

 Isolation Engineering Solutions    
Major Factors 
 Crush Muzzle Tied Held Sedation Other Caution 

Seat 
belt 

PPE 
 

None 
 

Total 
n% 

Animal associated            
  Cattle 180 2 34 11 7 5 6 1 46 180 474(22) 
  Horses 39 1 153 40 44 5 5  30 136 453(20) 
  Dogs  34 35 60 30 2 8  3 262 434(20) 
  Cats 5  4 43 5 1 3   107 168(8) 
  Other 1 1 1 7 1    9 34 54(2) 
Motor Vehicle            
  Car      1  99 2 18 120(5) 
  Other MV 1  1   2 1 6 2 5 18(1) 
Equipment            
  Tool 27  21 6 10 1 2 1 27 78 173(8) 
  Needle/syringe 20 1 3 6  1   8 39 78(4) 
  Mobile Plant 1   1   1  4 10 17(1) 
Environment            

Fence/Gate 5  2  1    13 22 43(2) 
Fixed     
Plant/fixture 1     1 1  8 28 39(2) 
Surfaces        4 12 17 33(1) 
Handrail/scaffold 3        10 12 25(1) 
Other 2  2  1 1 1 4 4 44 59(2) 

Total 285 39 256 174 99 20 28 115 180 992 2188(100) 
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Cat-related injuries were more commonly reported from female vets than males. The 

majority (96%) of injuries from cats were sustained in veterinary clinic or hospital settings, 

with a few (4%) as a result of home visiting. Thirty-two per cent of cat-related injuries 

occurred while undertaking examination. Euthanizing activity resulted in 9 significant 

injuries from cats and 10 from dogs. 

 

Tool-related injuries included the use of equipment such as scalpels, hoof knives and 

orthopaedic pins. 

 

The major mechanisms of injury reported by the HRAV cohort were bites (26%) and kicks 

or strikes (22%). Puncture injuries accounted for only 5% of the mechanisms of 

injury,96%of these were needle-stick injuries. A small number of puncture injuries arose 

from a variety of other agents including embryotomy hooks, nose rings, protruding nails 

and animal parts such as bull horns. 

 

Hand injuries (33%) were the most common bodily location of injury reported and open 

wounds the most frequent injury outcome (Table 4). 

 

Injuries to the head and face accounted for nearly 15% of all injuries. One-third of facial 

injuries occurred in female veterinarians, 45% in association with animal-handling tasks 

and 44% in association with procedural activities. One-third of facial injuries resulted from 

horse contact and another third from dog bites. Sixty-five facial injuries were described 

from dogs, and all but seven were open wounds with two reported partial amputations 

(nasal). A high percentage (47%) of facial injuries resulted in hospital attendance with 

nearly half (48%) requiring admission. Fifty-eight per cent of those reporting facial injuries 

reported the use of safety precautions at the time of injury.
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Table 4. Nature and bodily location of 2188 significant injuries in Australian veterinarians 
 
 

Nature of Injury Head Face Neck Trunk Arm Hand/Wrist 
Lower 
Limb Other Multiple Eyes 

Total 
n% 

Open wound 18 111 4 8 89 492 43 22 3 2 792(36) 
Dislocation/sprain  2 52 123 56 30 60 1 4  328(15) 
Fracture 8 47 3 81 19 77 57  2  294(13) 
            
Bruising / STI 20   42 12 19 134 12 23  262(12) 
Muscle   1 3 12 26 85 1 1  129(6) 
Infection     5 72 5 5   87(4) 
Intracranial 62 1         63(3) 
Crush    9 9 34 8  2  62(3) 
Blood vessel/nerve   2 1 5 12 5    25(1) 
Amputation  2   1 16     19(1) 
Dental  18         18(1) 
Eye          17 17(1) 
Internal   1 9   2    12(0) 
Multiple         35  35(2) 
Other  4 1 3 5 10 3 11 1 7 45(2) 
Total 96 197 64 279 213 788 392 52 71 26 2188(100) 

          STI, soft tissue injury
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Ninety-six head injuries were identified in responding veterinarians of which 65% were 

reported as intracranial injuries, including concussion. The majority of head injuries were 

sustained while undertaking procedural activities. Horse contacts accounted for 60% of 

non-vehicle-related head injuries. Over half (52%) of the head injuries resulted in 

attendance to hospital emergency departments with almost half of these requiring 

admission. Of those reporting head injuries, 74% described the use of some form of 

safety precaution at the time of injury and of these the commonest safety precaution relied 

upon was some form of animal or physical restraint (40%). 

 

Thoracic injuries accounted for 5% of all injuries and were commonly fractured ribs from 

cattle and horse hoof strikes. 

 

Fifty-five per cent of veterinarians sustaining significant injury identified the use of some 

safety precautions at the time of injury (Table 2). The frequency of safety precaution use 

during activities ranged from 68%for injuries sustained while undertaking surgical 

procedures to only 29% for those injured in association with lifting/moving activities. 

 

Of those reporting significant injury in association with cattle activity, 62% reported the use 

of some safety precautions at the time of injury. Thirty-eight per cent reported the use of 

restricting enclosures such as cattle crushes although a number commented on the 

inadequacy or poor condition of the crush being used when injured. 

 

The use of safety precautions at the time of injury was reported in 70% of those sustaining 

horse-related injuries. Twenty-three per cent of those reporting significant head injuries in 

the horse-injured group reported no safety procedures were in use at the time of injury. 

 

The use of safety precautions at the time of injury was lower in small animals, 40% for 

dog-related injuries and 36% for cat-related injuries. In the majority of these injuries, 

physical restraint was employed as the safety measure of choice. When animal guards 

(muzzles) were being used, most injuries were described as occurring when the guard was 

being applied or when the guard was described as having been poorly applied. 
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Thirty-two per cent of significant injuries were treated in hospital with half of those 

requiring admission (Table 1). Nearly 20% of reported horse-related injuries, 14% of cattle 

and cats and 11% of dog-related injuries resulted in admission. General practitioner 

attendance for treatment was frequent (39%) although self-treatment of injuries was 

commonly reported (23%). 

 

Thirteen per cent of significant injuries resulted in the veterinarian being absent from the 

workplace for >1 week. Fifty-eight per cent resulted in a day or less off work. Twenty-four 

injuries resulted in the veterinarian being absent from work for >3 months. 

 

Discussion 

We found the majority of significant injuries to Australian veterinarians occurred on farms, 

while undertaking procedural activities and while examining and moving animals. 

 

Large animals accounted for just 40% of reported significant injuries. The patterns of injury 

and outcomes observed appeared consistent with previously described [11].  Injuries tend to 

be more severe when large animals are involved [12], and horse-related injuries in 

particular can be associated with significant morbidity and mortality [13].  Despite the 

increasing female preponderance in the veterinary profession in Australia [4], we found 

nearly three-quarters of horse-related injuries occurred in males, consistent with the higher 

prevalence of males reported as being involved in large and mixed animal practices [9]. 

 

Small animals accounted for 28% of reported significant injuries, with dogs contributing to 

40% of these.  This figure is higher than that reported from studies based on insurance data 

[12].  Eighty-five per cent of injuries associated with dogs were as a result of bites, 16% of 

these sustained to the head or neck, consistent with observations in community surveys [14, 

15].  Dog bites have the potential to produce considerable morbidity and mortality [16, 17], 

with penetrating wounds of the neck noted to be especially dangerous [14].  Mortality in 

veterinary practices from dog bites has been reported [12].  Infection complications from 

bites were not clearly identified in our cohort although may have accounted for a number of 
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the prolonged recovery cases [14, 18].  All except two injuries associated with cats were 

attributed to bites or scratches, most commonly sustained to the hands, consistent with 

previous observations [18].  An increased risk of infection from cat bites in comparison 

with other bites has been reported [19]. 

 

The high potential for hoof knife injuries in veterinarians has been observed in dairy cattle 

activities [20].  In our study, hoof knife and scalpel injuries accounted for nearly 8% of 

injuries.  Needle-stick injuries have also been reported as a frequent finding in previous 

veterinarian injury surveys [3, 7, 21];  however, in our study, needle-stick injures accounted 

for only 3% of significant injuries.  This observation may reflect the lower level of injury 

severity attributed to these incidents [12]. 

 

Motor vehicles were associated with 6% of injuries, a finding comparable to similar survey 

results [4, 22].  The observed frequency of these injuries occurring in either non-collision 

incidents or collisions involving stationary objects raises questions about the potential 

contribution of road conditions and fatigue. 

 

Consistent with prior observations [12, 23], the hand was the most common site of injury, 

followed by the rest of the limbs and the face.  This distribution of injuries in veterinarians 

appears to be changing minimally over time [22]. 

 

In our study, over a quarter of reported injuries were as a result of kicks or strikes, a 

frequent cause of injury in veterinarians [3].  Bites accounted for just over a quarter of 

injuries with other animal contacts and cutting or scratching constituting the other major 

mechanisms.  

 

Forty-four per cent of significant injuries occurred in the reported absence of safety 

precautions use.  Perceptions of hazards may be displaced by more immediate concerns 

[24] and the treating prioritization by veterinarians in practice may be reflective of this 

apparent failure to adequately consider appropriate safety measures.  Of equivalent 

concern, 55% of veterinarians reported being injured while using some form of safety 



 117 

precautions, suggesting a degree of inadequacy in the protectiveness or in the effectiveness 

of the intervention used. 

 

Inadequate use of safety equipment associated with large animal injuries has been 

previously observed [25, 26].  The risk of injury is suggested to be a function of cumulative 

exposure for which reliance upon experience has been shown to be ineffective as a risk 

minimization measure [27].  Increased utilization of protective equipment such as helmets 

or Kevlar vests and additional awareness of the proper use of proven techniques of handling 

large animals during occupational encounters have been suggested as a means of further 

reducing trauma incidence [28]. 

 

Evidence-based approaches to the prevention of dog bites continue to be promoted [17]]; 

however, despite this, our study suggests a frequent lack of use of safety precautions by 

veterinarians sustaining dog-related injury.  The most common safety precaution reported 

as being in use at the time of injury was physical restraint.  Muzzling dogs and cats should 

be considered more frequently in veterinary practice [29].  In our study, muzzles were 

reported as being in use at the time of injury in only 13% of significant dog-related injuries. 

 

This is the first national study to consider the factors associated with serious injury and the 

reported use of safety precautions at the time of injury in Australian veterinarians. 

Limitations of this study include the response rate, limited analysis of non-responders, 

retrospective data collection, the potential for misreporting of injury severity and the 

absence of employment duration data with which to enable rate determinations.  While 

some misreporting of injury severity may have occurred, the severity of injury observed in 

our results appears consistent with the definition criteria.  Injury responses were career 

based restricting the ability to correlate injuries with the nature of current practice.  With 

regards to non-responders, only gender and date of graduation information was available. 

We found that females were slightly more likely to respond than males and more recent 

graduates were more likely to respond than earlier graduates. 
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This is the largest study of injury characteristics in Australian veterinarians to have been 

reported.  Our study contributes further to the available evidence on the circumstances and 

major factors associated with significant injury in veterinarians.  These findings improve 

the understanding of injury aetiology among veterinarians enabling more efficient transfer 

and implementation of prevention knowledge and resources to the workplace [30] and 

facilitating targeted injury prevention measures appropriate for this high-risk occupational 

group.  Continuing efforts aimed at addressing injury prevention in veterinarians may 

include improvement of awareness of safe handling practices and appropriate use of safety 

precautions. 
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Key points 

 

 Significant injuries in Australian veterinarians are common. 

 Significant injuries are most commonly sustained on farms, undertaking procedural 

activities and associated with cattle, horses and dogs. 

 Scope remains for improvement in awareness and the use of injury prevention measures 

in Australian veterinarians. 
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6.0 Introduction 

 

The Injuries to Australian veterinarians working with horses manuscript was the first in 

a series of papers addressing identified deficiencies in the knowledge literature 

pertaining to specific veterinarian occupational groups.   

 

The purpose of the Injuries to Australian veterinarians working with horses was to 

describe characteristics of serious injuries sustained in association with equine work. In 

this paper, injuries reported in association with equine medical and surgical procedural 

activities were described in addition to the highlighting of the severity of injury 

outcomes observed in association with equine work.  

 

My contribution to this series of papers was substantial, and included the 

conceptualisation of the papers, the descriptive analysis and interpretation and the 

writing and editing of the final manuscripts. The co-authors again provided assistance 

particularly in reviewing and editing of the final manuscript. My contribution for this 

paper is estimated as being in the order of 80% of the completed paper. 
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Abstract 

 

Data from a health risks of Australian veterinarians (HRAV) study were reviewed to 

identify reported serious injuries incurred while working with horses and the factors 

associated with these injuries. Of the 2188 serious injuries reported in the HRAV study, 

1583 (72·3 per cent) were associated with animals, and of these, 453 (28·6 per cent) 

involved horses. Most of them were sustained in stock or handling yards.  

 

Factors associated with an increased frequency of injury included activities such as 

suturing, wound care, tubing and drenching. The parts of the body most commonly 

injured were the head and face and the lower extremities. Fractures were the most 

common type of serious injury. The use of safety precautions at the time of the injury 

was reported by 70 per cent of those injured.  

 

 

 

 

 

Author Keywords: Animal-related injury; Horse-related injury; Veterinarians  
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Introduction 

Veterinarians have been observed to have a high prevalence of injuries in the course of 

their work [1-3], with large animal practitioners at highest risk [4]. Hospital-based 

research has suggested that in comparison with general practitioners, veterinarians have 

up to a nine-fold relative risk of severe injury in work-related accidents [5]. Fritschi and 

others [4] reported that 51% of Australian veterinarians had sustained a serious work-

related injury during their career and 26 per cent reporting having at least one injury in 

the previous 12 months.  

 

Recreational and sporting activity involving horses is associated with a higher risk of 

injury or death than either football, motorcycle sports or automobile racing [5]and they 

are associated with specific risks, including the possibility of significant head injury and 

consequent neurological injury [6]. Most horse-related injuries are reported in 

recreational settings [7], but many are sustained in the course of employment and of 

concern [8, 9].   

 

Several risk factors have been associated with the high incidence of veterinary injury 

[10], but the specific risk factors associated with injuries received while working with 

horses have not been well described [11]. This paper examines with some detail at the 

factors associated with horse-related injuries in veterinarians responding to a national 

survey of Australian veterinary school graduates. 

 

 

Methods 

The methods used to identify a health risks of Australian veterinarians (HRAV) study 

cohort have been described in detail by Fritschi and others (2006). All the graduates 

from Australian veterinary schools between 1960 and 2000 were eligible for the HRAV 

study, and invitations to participate were sent to those for whom a current Australian 

address could be found. Participants who did not respond to the first 

invitation were sent a reminder. 

 

The subjects were sent a questionnaire requesting their personal details and professional 

history since graduation, and they were asked whether they had ever had a serious 
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work-related injury during their professional life. A serious injury was defined as one 

that resulted in hospitalisation, or in not being able to work for at least one day, or in not 

being able to work at their usual pace for five or more days. Work-related injuries 

included animal-related injuries, but also motor vehicle accidents when travelling for 

work purposes, falls, needlestick injuries and foreign bodies in the eyes, ears, and so on. 

For each respondent, up to two of the most serious injuries (those requiring admission to 

hospital or that caused the most lost work time) were included in the analysis. 

 

The subjects were asked about their activity at the time of the serious injury, the 

treatment received, the major factors considered to have been associated with the cause 

of the injury, location of the injury on the body, the mechanism and the nature of the 

injury. They were also asked to record the time lost from work as a result of the injury, 

and the time during which they were restricted in their capacity to work normally. 

 

Any safety precautions in use at the time of the injury were requested and classified 

according to a hierarchy of risk controls, ranging from the most desired control, that is, 

the elimination of the hazard, through hazard substitution, the use of engineering 

controls and administrative controls, to, finally, the use of personal protective 

equipment. The highest order control described as being in use at the time of the injury 

was used for the analysis. Frequencies and cross-tabulations were used 

to describe the data, which were than analysed by using the statistical package SPSS 

version 15. 
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Results 

Completed HRAV questionnaires were received from 2800 of the 5746 veterinarians for 

whom addresses could be found, a response rate of 48·7 per cent. A higher proportion of 

eligible women than eligible men responded (39·6 per cent v 34·9 per cent), and there 

were fewer responses from graduates in the 1960/69 decade than more recent graduates 

(30·9 per cent v 35·7 per cent, P=0·002). These differences 

were statistically significant but the actual differences were relatively of Australian 

veterinarians. 

 

A total of 2188 serious injuries were reported by 1397 of the veterinarians. Of these, 

1583 (72·3 per cent) were animal-related, and 453 (28·6 per cent) of these involved 

horses. These 453 injuries were reported by 384 veterinarians, 74 per cent of whom 

were men. The nature of practice employment at the time of the injury was identified in 

96 per cent of the injuries and was described as mixed in 69·4 per cent, large animal in 

16·3 per cent, small animal in 6·7 per cent and special practice (including academic 

practice) in 7·6 per cent. 

 

Place of injury 

 

One hundred and seventy-one (37·7 per cent) of the 453 horse-related injuries were 

sustained in stock or handling yards, 166 (36·6 per cent) were sustained in open 

paddocks and 71 (15·7 per cent) occurred in stables. 

 

Activity at time of the injury 

 

Two hundred and seventy-three (60·2 per cent) of the horse-related injuries were 

sustained in association with procedural activities (Table 1) which were categorised as 

surgical, medical, obstetric, anaesthetic and other activities, excluding vaccinations and 

sample collecting. Surgical and medical procedures accounted for 39 per cent of the 

activities. The most common surgical procedures were described as suturing or wound 

care, and gelding or castrating, and the most common medical procedures were tubing 

and drenching. 
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Table 1. Activity being carried out at the time a horse-related injury was sustained by 

veterinarians participating in a health risks on Australian veterinarians study  

Activity  Number Percentage 

 Procedures   
        Surgical  101 22.3 

        Medical  76 16.8 
        Obstetric 31 6.8 
        Anaesthetic 25 5.5 

        Other Procedure 40 8.8 
 Animal handling   
       Examining 99 21.9 
       Handling 39 8.6 

 Vaccinating 21 4.6 
 Other 21 4.6 

 Total 453 100.0 

 

Use of safety precautions 

 

Seventy per cent of those suffering a serious injury when working with horses had used 

some safety precautions at the time (Table 2). The most common safety precaution was 

some form of restraint of the horse (34 per cent), and reliance on hand-held physical 

restraints was reported in 9 per cent of the injuries. Twenty-three per cent of those who 

reported sustaining a head injury reported that no safety procedures were in use. 

 

Table 2. Reported use of safety precautions by veterinarians in a health risks of 

Australian veterinarians study at the time of a horse-related injury 

Safety precautions  Number Percentage 
Engineering solutions 

Horse Restraint (tethered/tied) 
Sedation 
Isolation/enclosure 

 
154 

44 
42 

 
34.0 

9.7 
9.3 

Physical Restraint (held) 
Cautious approach 

40 
7 

8.8 
1.5 

Personal Protective Equipment 30 6.6 
None / None reported 136 30.0 
Total 453 100.0 
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Use of safety precautions 

 

Seventy per cent of those suffering a serious injury when working with horses had used 

some safety precautions at the time (Table 2). The most common safety precaution was 

some form of restraint of the horse (34 per cent), and reliance on hand-held physical 

restraints was reported in 9 per cent of the injuries. Twenty-three per cent of those who 

reported sustaining a head injury reported that no safety procedures were in use. 

 

External cause of injury 

 

Being kicked or struck by the horse accounted for 79 per cent of all the injuries, and 

being crushed by, pushed against or stepped on by the horse accounted for 12·3 per 

cent. Eleven bites were sustained during an oral examination or dental treatment, and 10 

strain or overexertion injuries were also reported. 

 

Nature of the injuries 

 

One hundred and twenty-six fractures and 14 dislocations were reported, with facial 

(n=29) and thoracic/rib fractures (n=29) being the most common, followed by fractures 

to the hand (n=22), the lower leg (n=10) and the foot (n=8) (Table 3). 

 

Site of injury 

 

The lower extremities (33 per cent), head and neck (26 per cent) and upper extremities 

(20 per cent) were the body regions most commonly injured (Table 3). There were 43 

head injuries, 26 of which were reported as concussion or intracranial injury and five as 

fractures. Of the 67 facial injuries, 29 were fractures and 24 were open wounds or 

lacerations. Of the 38 thoracic injuries, 29 were rib fractures. 

 



 132 

Table 3. Nature of injuries received by the veterinarians and the parts of the body affected  
 

Nature of injury 
Head 

neck/face Trunk Upper limb Lower Limb 
Multiple/ 

other Total 
Bruising / soft tissue injury 10 22 9 76 8 125 
Open wound 33 2 11 7  53 
Fracture 35 32 33 24 2 126 
Dislocation, sprains and strains 4 11 20 13 1 49 
Muscle or tendon injury 1 1 5 21  28 
Crush injury   4 7 4 1 16 
Internal injury   5    5 
Intracranial injury 26     26 
Dental injury 7     7 
Multiple      6 6 
Other 2 1 5 4  12 
Total 118 78 90 149 18 453 
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Treatment received 

 

Eighty-five (18·8 per cent) of the reported injuries resulted in admission to hospital, 79 

(17·4 per cent) in attendance at hospital accident and emergency departments, 153 (33·8 

per cent) in treatment by a general practitioner and 111 (24·5 per cent) were reported as 

self-treated. Of the remaining 25, 10 received treatment from a physiotherapist, six from 

specialists and nine were reported as treated by ‘other’ means. 

 

Loss of working time 

 

The period of absence from work as a result of the injury ranged from 0 to 180 days, 

with a mean of 7·4 days and a median of 0 to one day. Two hundred and seventy-two of 

the injuries (60 per cent) resulted in a day or less absence from work, and 50 (11 per 

cent) resulted in eight days or more absence. The period during which the injured 

veterinarian’s rate of work was restricted ranged from 0 to 365 days, with a mean of 

16·7 days and a median of seven days; 40 per cent of the veterinarians reported eight 

days or more of restricted work rate. 

 

Discussion 

Work-related injuries in veterinarians are common [1-3, 9] and pose a significant 

burden on the injured individual and the veterinary profession. The prevalence of 

injuries to Australian veterinarians appears to be similar to that in international studies 

[4, 12]. 

 

Seventy-two per cent of all serious injuries reported by the Australian veterinarians 

were animal-related, an observation comparable with previously published findings 

based on insurance claims [9], and horse-related injuries accounted for approximately 

20 per cent of the total of all reported serious injuries.  

 

A serious injury in the HRAV study was defined as one that resulted in hospitalisation, 

or in inability to work for at least one day, or in not being able to work at the usual pace 

for five or more days. Although there may have been some misreporting of the severity 

of injuries, the severity of injuries observed in the results appears to be consistent with 
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the definition criteria, with nearly 20 per cent of reported horse-related injuries resulting 

in admission to hospital. The periods of absence from work or restriction of activity at 

work also appear to be consistent with the definition. 

 

Despite the increasing proportion of women in the veterinary profession in Australia 

[11], nearly three-quarters of all the horse-related injuries occurred in men, an 

observation consistent with the larger proportions of men working in large and mixed 

animal practices [4]. 

 

In this study, the majority of the horse-related injuries were reported to have been 

sustained in handling yards and in open paddocks, as would be expected given the 

nature of Australian equine practice. Activities such as suturing, wound care, tubing and 

drenching were the activities most frequently associated with injuries. 

 

The body regions most commonly injured were the head, face and the lower extremities, 

and 27 per cent of the injuries were fractures. The injuries appear to be consistent with 

previous observations of horse-associated injuries [6, 13, 14]. The common mechanisms 

of injury specific to large animals, namely being kicked or struck, affect the relative 

frequencies of the observed injuries [7]. Occupational incidents including large animals 

also tend to be associated with more severe injuries because of the animals’ size and the 

forces involved [9]. 

 

Forty-three head injuries were reported by the veterinarians, 26 of which were reported 

as either concussion or intracranial injury and five as fractures. Twenty-three per cent of 

those reporting serious head injuries reported that no safety procedures were in use 

when the injury was sustained. Although these results may have been influenced by 

recall bias, the use of safety measures by veterinarians working with horses appears to 

be less than optimal. Thirty per cent of the veterinarians reported that no safety 

precautions were in use, and less than 10 per cent applied the isolation/enclosure 

measures usually considered to be the more desirable control method in the hazard 

control hierarchy. 

 

The inadequate use of safety equipment associated with horse-related injuries has been 

reported by Chitnavis and others (1996)[15] and Thomas and others (2006)[14], and 
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may be partly due to the confidence of experienced veterinarians. The risk of injury, 

however, has been suggested to be more a function of cumulative exposure, and reliance 

upon experience has been reported to be unprotective as a risk minimisation measure 

[16].  Awareness of the proper use of established techniques for handling large animals 

has also been suggested as a positive means of reducing the incidence of injuries[17]. 

 

These results add to the evidence that horse-related incidents are a serious source of 

traumatic injuries to veterinarians. Efforts are needed to improve veterinarians’ 

awareness of safe handling practices and the use of appropriate safety precautions. 
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7.0 Introduction 

 

The Serious injuries to Australian veterinarians working with cattle paper is the second 

of the papers addressing identified deficiencies in the knowledge literature pertaining to 

large animal work.   

 

This paper outlines characteristics associated with serious injuries sustained while 

working with cattle. Injuries sustained whilst undertaking pregnancy testing and the 

high reported prevalence of fractures as an injury outcome were highlighted. The 

evolving nature of large animal veterinary practice and current measures addressing 

occupational health and safety and animal handling skills in undergraduate training are 

also mentioned. The potential contribution of the study  in further addressing injury 

prevention in cattle veterinarians and in facilitating discussions within the cattle 

industry regarding their responsibilities for the occupational health and safety of 

contractors and other professionals who enter their workplaces are also outlined. 

 

My contribution to this paper in addressing the conceptualisation of the paper, the 

descriptive analysis and interpretation and the writing and editing of the final 

manuscript is in the order of 80%. The co-authors provided assistance particularly in 

reviewing and editing of the final manuscript.  
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Abstract 

 

Objective      To describe the factors associated with serious injuries sustained whilst 

working with cattle in veterinarians responding to the Health Risks of Australian 

Veterinarians survey.  

 

Procedure      Data from the Health Risks of Australian Veterinarians (HRAV) survey 

were reviewed and the factors associated with serious injuries reported by veterinarians 

while working with cattle were analysed. Veterinarians who had graduated from 

Australian veterinary schools between 1960 and 2000 were included in the HRAV 

study. 

 

Results      Four hundred and seventy four serious injuries sustained whilst undertaking 

cattle-associated activities were identified. Most cattle-associated injuries (82%) were 

sustained in stock or handling yards. Fifty-seven per cent of reported injuries were 

sustained while undertaking pregnancy testing or whilst undertaking examinations. 

Nearly 80% of all cattle associated injuries were sustained as a result of the veterinarian 

being kicked or struck (49%) or pushed against or stepped on (30%). The part of the 

body most commonly injured as a result of cattle contact was the upper limbs. Fractures 

were the most common type of serious injury sustained. The use of safety precautions at 

the time of the injury was reported by 62% of those veterinarians reporting injury.  

Conclusions      This study describes factors associated with serious injuries whilst 

working with cattle sustained by veterinarians responding to the Health Risks of 

Australian Veterinarians survey. Findings from this study will facilitate discussions 

aimed at addressing injury prevention for cattle veterinarians, including improving the 

awareness of safe handling practices and safety precautions.  

Key words: Cattle-associated injury; veterinarians  

 

Abbreviations:  

HRAV; Health Risks of Australian Veterinarians  

PPE; Personal Protective Equipment 



 143 

Introduction 
A high prevalence of occupational injuries has been observed in veterinarians [1-3], 

with large animal practitioners at highest risk [4]. A number of risk factors have been 

described in association with reported musculoskeletal symptoms in veterinarians [5-7] 

and with serious injuries in Australian veterinarians [8-10].   

 

Veterinarians working with cattle have been identified as a specific group with an 

elevated risk of injury and requiring attention to improve health and wellbeing [11, 12].  

Factors associated with injuries sustained by veterinarians whilst undertaking dairy 

work and tuberculosis testing have been described [13, 14], however some details 

remain unclear with respect to factors associated with serious occupational injury that is 

sustained whilst performing cattle-associated work. 

 

This paper describes in detail the factors and activities associated with serious cattle-

associated injuries reported by Australian veterinarians responding to the Health Risks 

of Australian Veterinarians survey. 

 

Methods 
A detailed description of the methodology undertaken to identify the Health Risks of 

Australian Veterinarians (HRAV) cohort has been previously reported [8]. Invitations to 

participate in the study were sent to veterinarians who had graduated from Australian 

veterinary schools between 1960 and 2000. Participants who did not respond to the first 

mail-out were sent a reminder. 

 

The survey questionnaire included personal details and professional history since 

graduation. Subjects were asked whether they had ever had a serious work-related 

injury during their professional life. A serious injury was defined as one that resulted in 

hospitalisation, inability to work for at least one day, or inability to work at the usual 

pace for 5 or more days. Serious work-related injuries were suggested in the HRAV 

questionnaire as including animal-related injuries, as well as motor vehicle accidents 

when travelling for work purposes, falls, or injuries by needle sticks and foreign bodies. 

Up to two of the most serious injuries (i.e. those requiring admission to hospital or 

causing the most lost work time) per respondent were included for analysis.   
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Subjects were asked about their activity at the time of the serious injury. Activities 

indicated as procedural were categorised as surgical, medical, obstetric, anaesthetic and 

other or unspecified procedural activity. Vaccination and sample collecting activities 

were categorised separately.   

 

The body location of injury, the mechanism of injury, the nature of injury and the major 

factors considered by the veterinarian as associated with injury causation were also 

requested. The level of treatment required was also asked and the highest level of 

treatment described was used for analysis. The time lost from work due to the injury 

and the time that veterinarians were restricted in their capacity to work at their normal 

level or pace was also requested. 

 

Safety precautions in use at the time of injury were requested and classified according to 

the hierarchy of risk controls [15]. The control hierarchy prioritises methods of risk 

control, ranging from the highest order of control (hazard elimination), through to 

hazard substitution, use of engineering and administrative controls, and lastly the use of 

personal protective equipment. The highest order of risk control described as being in 

use at the time of injury was used for analysis.  

Data were coded utilising the National Data Standards for Injury Surveillance data items 

[16], expanded by the addition of developed level two and three items more specific to 

veterinary occupation. Descriptive analysis of the data included frequencies and 

percentages. 

Results 
Completed HRAV questionnaires were received from just under half (49%) of the 5746 

veterinarians for whom addresses could be found. A total of 2188 serious injuries were 

reported by 1397 of the responding veterinarians. Of the serious injuries, 1583 (72%) 

were animal-associated and of these, 474 (30%) involved cattle. Sixty-one veterinarians 

reported two separate serious cattle-associated injuries. Seventy-eight per cent of all 

cattle-associated injuries were reported by male veterinarians. 

 

Place of injury  
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Of the 474 serious cattle-associated injuries reported, 399 (82%) were sustained in stock 

yards or handling yards. Thirty six (8%) serious injuries were sustained in dairy sheds 

and 34 (7%) were reported as having occurred in open paddocks.   

 

Activity at the time of injury  

Procedural activities were reported as being performed at the time of 49% of serious 

cattle-associated injuries (Table 1). Obstetric procedures (most commonly pregnancy 

testing) accounted for 75% (n=173) of these injuries.  

 

Pregnancy testing activities  The types of external cause of injury for pregnancy testing-

associated injuries were similar to those for all cattle-associated injuries, whereby 

injuries resulted from being hit or struck (71 injuries (41%)), crushed or pushed against 

(61 injuries (35%)) or as a result of overexertion or strain (29 injuries (17%)). Injury 

outcomes associated with pregnancy testing included soft tissue injury (75%) and 

fractures and dislocations (20%). Body locations injured in association with pregnancy 

testing included the upper limbs (27% - including 21 injuries to the elbow), lower limbs 

(33% - including 32 knee injuries) and the trunk (20% - including 16 lower back 

injuries). Seventy-eight per cent of all elbow injuries reported in association with cattle 

work was associated with pregnancy testing activity. Thirty-nine (23%) of the injuries 

associated with pregnancy testing resulted in hospital attendance or admission. 

 

External cause of injury 

Being kicked or struck by the animal was described as the external cause for 239 (49%) 

of serious cattle-associated injuries. A further 139 (29%) of serious injuries were as a 

result of being pushed against or stood on. Overexertion (9%), being bitten (3%) or 

being caught between objects (3%) and other causes (7%) accounted for the remainder.  
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Table 1. Activity and reported use of safety precautions at the time of serious cattle-related injury among veterinarians participating in 
the Health Risks in Australian Veterinarians study 
 
 

    Activity  
Safety precautionsa Total (%) 

Crush Restraint Sedation Caution PPEb Other None  
Procedures         
   Obstetric 74 12 1 2 17 1 66 173 (37) 
   Surgical  16 8 4    7 35 (7) 
   Medical  2 2     2 6 (1) 
   Anaesthetic 1 1     1 3 (1) 
   Other procedure  3 2   1 1 6 13 (3) 
Animal handling         
   Examining 37 13 1 1 11  33 96 (20) 
   Handling 6 3 1  10 3 28 51 (11) 
Vaccinationc 38 5  2 6  25 76 (16) 
Other activity 5   1 3  12 21 (4) 

Total  
(%) 

182  
(38) 

46 
(10) 

7 
 (2) 

6 
 (1) 

48 
(10) 

5 
(1) 

180 
(38) 

474  
(100) 

 

a Highest order control in use at the time of injury 
b PPE = Personal Protective Equipment 
c Vaccination category also included sample collecting
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Nature and site of injury  

Fractures and dislocations (25%), soft tissue injury and bruising (19%) and strains 

(18%) were the most common types of serious cattle-associated injury (Table 2). Five 

intracranial/concussion injuries, five dental injuries and four amputations were reported 

in the 'other/multiple' injury category.  The upper limb accounted for 35% of the all 

body location of injury with the hand being the most common site of injury (20% of 

injuries). The next most common site was the knee (15% of injuries).  

 

Use of safety precautions  

Of those veterinarians reporting serious cattle-associated injury, 62% also reported the 

use of some safety precautions at the time of injury (Table 1). Thirty eight per cent of 

injuries overall and 43% of those undertaking obstetric activities when injured reported 

the use of restricting enclosures such as cattle crushes at the time of injury. A small 

number of veterinarians commented on the inadequacy or poor condition of the crush 

being used at the time of injury.   

 

Treatment accessed 

Twenty-eight per cent of serious injuries reported by veterinarians in association with 

cattle work resulted in hospital attendance, just over half (52%) of these injuries 

required admission. Veterinarians who reported that safety precautions were in use at 

the time of injury were found to have no difference in hospital attendances (30%) and 

admissions (49%). In addition to the 134 injuries that resulted in hospital attendance or 

admission, 179 injuries resulted in general practitioner attendance and a further 15 

resulted in specialist management. Twenty-four per cent of injured veterinarians 

reported self treatment. 

 

Workplace impairment  

Over half (57%) of the serious cattle-associated injuries resulted in a day or less of work 

absence. Eight days or more workplace absence was indicated in 68 injuries (14%). 

Nearly half (46%) of veterinarians reporting serious cattle-associated injuries also 

reported being restricted in the workplace for 8 days or more.  
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Table 2. Nature of serious injuries sustained from cattle and the body location of injury among veterinarians participating in 
the Health Risks in Australian Veterinarians study 
 
 
 

Nature of injury 
Upper 
limb 

Lower 
limb Trunk 

Head 
neck/face 

Multiple/ 
other 

Total 
(%) 

Fracture   40 22 32 11  105 (22) 
Dislocation, sprains and 
strains 40 18 28 10 2 98 (21) 
Bruising / soft tissue injury 10 51 10 3 16 90 (19) 
Open wound/infection 40 7 4 14  65 (14) 
Muscle or tendon injury 8 43   2 53 (11) 
Crush injury 22 2 4   1 29 (6) 
Other / multiple 8 6 3 12 5 34 (7) 
Total 
 (%) 

168 
(35) 

149  
(31) 

81  
(17) 

50  
(11) 

26  
(6) 

474 
(100) 
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Discussion 

Cattle have been shown to account for 23 - 72% of injuries reported by veterinarians [1-

3, 17, 18] with the majority of injuries being sustained in stock or handling yards. These 

findings are reflected in our study. Serious injuries reported in association with cattle 

work were found to account for 22% of all serious injuries reported by Australian 

veterinarians, and 82% of those cattle-associated injuries were sustained in stock or 

handling yards.  

 

Large animal involvement in occupational injury incidents has been found to be 

associated with more severe injury outcomes due to the animal’s size and the forces 

involved [3]. The mechanisms of injury identified in our study are consistent with those 

previously described [3, 19]. Nearly 80% of the serious injuries that were reported in 

association with cattle work were sustained as a result of being kicked, struck,  crushed 

or stood on by the animal. 

 

Serious injuries associated with cattle work whilst performing obstetric procedural tasks 

were found to be the most commonly reported. A high proportion of elbow injuries was 

found in association with pregnancy testing, a finding considered consistent with 

previously raised concerns [11, 20]. Rectal palpation of the bovine reproductive tract 

has been regarded as the cheapest and most convenient method of pregnancy diagnosis 

[21] however is a task not without considered injury risk [22]. Ultrasound examination 

is of growing importance in replacing manual rectal palpation [23] in situations where 

this technology is appropriate.    

 

The most common body location of injury was the upper limbs. Injuries to the torso 

were also frequently reported - a finding consistent with previous observations [24, 25]. 

Fractures, dislocations, soft tissue injury, bruising and strains were found to be the most 

common type of serious injury reported.   

 

A serious injury in the HRAV study was defined as one that resulted either in 

hospitalisation, or an inability to work for at least one day, or an inability to work at the 

usual pace for 5 or more days. Although some misreporting of injury severity may have 

occurred, the severity of injury observed in our results appeared consistent with the 

definition criteria. Two thirds of serious cattle-associated injuries resulted in a need for 

medical attention (hospital or general practitioner) and just over half of those attending 
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hospital required admission. Reported periods of workplace absence and restriction at 

work also appeared to reflect reported injury severity that was consistent with the 

definition criteria.   

 

Despite the increasing female preponderance observed in the veterinary profession in 

Australia [26], a high proportion of the cattle-associated injuries were reported by male 

veterinarians. 

 

More than half of the veterinarians reporting serious injury in association with cattle 

work reported the use of safety precautions at the time of injury, suggesting some 

inadequacy in the safety precautions used. Over a third of all injuries and 43% of 

injuries to veterinarians performing obstetric activities involved the use of restricting 

enclosures such as cattle crushes. A small number of veterinarians commented on the 

inadequacy or poor condition of the crush being used.   

 

Our study has detailed factors associated with serious injury as reported by Australian 

veterinarians responding to a national survey. Although statistically significant 

differences were identified in responding gender and graduation groups, the actual 

differences were small [8], indicating that the respondents in the HRAV study provided 

a reasonable representation of Australian veterinarians.  The limited response fraction 

and the reliance on recall for data collection are recognised limitations in our study. 

Data analysis was noted to be based on a biased selection involving two criteria, one of 

which was our definition of serious injuries. 

 

Reported use of safety precautions at the time of injury appeared less than optimal. For 

over a third (38%) of reported serious injuries, no safety precautions were reported to be 

in use at the time of injury. Limited use of safety equipment in association with 

veterinary work has been previously observed [12, 27].  

 

Increased awareness of techniques for handling large animals during occupational 

encounters has been suggested as a positive means of reducing the incidence of large 

animal-associated trauma [28]. A heightened  injury prevention awareness amongst 

veterinarians undertaking tuberculosis testing has been described [14]. Measures such as 

moving cattle more calmly, being alert to surroundings, ensuring proper restraint, 



 151 

ensuring proper maintenance of equipment and clearing obstacles from work areas are 

suggested as actions to lessen the risk of injury associated with cattle work [28, 29]. 

 

As large animal veterinary practice continues to evolve, the need for ongoing review of 

veterinarians' occupational health and safety and animal handling skills is being 

recognised and addressed through developments in undergraduate training programs 

[30] and promotions by special interest groups such as the Australian Cattle 

Veterinarians [31]. Findings from our study will be of value for informing discussions 

about injury prevention for cattle veterinarians. Findings will also be of value for 

discussions within the cattle industry regarding their responsibilities for occupational 

health and safety of contractors and other professionals in the workplace. 
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8.0 Introduction 

 

The Serious injuries to Australian veterinarians from small animals paper is the last in 

the series of papers aimed at addressing identified deficiencies in the knowledge 

literature pertaining to specific veterinarian occupational groups.   

 

The purpose of this paper was to describe characteristics of serious injuries sustained in 

association with small animal work.  

 

The author contribution to this paper in addressing the conceptualisation of the paper, 

the descriptive analysis and interpretation and the writing and editing of the final 

manuscript is in the order of 80%, The co-authors provided assistance particularly in 

reviewing and editing of the final manuscript.  
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Abstract 

 

Objective: To describe the characteristics associated with serious injuries reported by 

veterinarians in association with small animal work.   

 

Methods: A cross-sectional survey of veterinarians was conducted in 2008, the Health 

Risks of Australian Veterinarians survey. Injury characteristics and the circumstances 

associated with sustaining serious injuries in small animal work were identified.  

 

Results: Six hundred and nineteen serious injuries were reported in association with 

small animal work. The majority of the serious injuries sustained were from dogs (70%) 

and cats (27%) and most injuries were sustained in clinics or veterinary hospitals (90%). 

Injuries were sustained whilst examining (38%) transporting (20%) or restraining (13%) 

animals and the parts of the body most commonly injured were the hands (57%) and the 

wrist/forearm (15%). Open wounds were the most common type of serious injury 

reported. The use of safety precautions at the time of the injury was reported by 39% of 

veterinarians injured.  

 

Clinical Significance: Small animal injuries are a serious source of injury in 

veterinarians. Further efforts aimed at addressing injury prevention in veterinarians 

including improvement in safe handling practices and awareness and use of appropriate 

safety precautions appears indicated. 

 

 

 

 

 

Author Keywords: Small animals, injury; veterinarians  



 159 

INTRODUCTION 
 

Work-related injuries in veterinarians are common [1-5] and pose a significant burden 

both on the injured individual as well as on the veterinary profession as a whole. 

Australian research has shown more than half of all Australian veterinarians sustained a 

serious work-related injury during their career and over a quarter reported having at 

least one injury in the previous 12 months [5].  These injury figures are not 

insignificant, with 7,510 registered veterinarians in Australia in 2006, the number of 

working veterinarians having doubled between 1981 and 2001 [6]. 

 

Treatment of small animals has become an increasingly important component of 

veterinary practice in Australia [7].  Treatment of dogs now occupies 54% of the 

average Australian city veterinary practitioner’s workload and cats 35% [8].  The 

average Australian country practitioner now spends 63% of his work time on dogs and 

cats, an increase of 18% from 10yrs ago [8].  

 

Whilst injuries from small animals are typically sustained from bites and scratches and 

considered generally to be of limited severity, bites and scratches from both cats and 

dogs have the potential for major adverse outcomes both from direct injury as well as 

from injury complications [9].  Penetrating wounds of the neck from dogs are especially 

dangerous [10] and mortality in veterinary practices from dog bites has occurred [11].  

 

Whilst some injury characteristics have been described in relation to dog bites in owners 

[12] and members of the general community [13], characteristics associated with 

sustaining serious injuries in veterinarians from small animals are less well described. 

The purpose of this paper is to describe in more detail, characteristics associated with 

serious injuries reported by veterinarians responding to a national Australian survey. 

Improving the understanding of the factors associated with serious small animal injuries 

in veterinarians will be of assistance in the establishment of more appropriate injury 

prevention strategies. 
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MATERIALS AND METHODS  
 

The methodology of the Health Risks of Australian Veterinarians (HRAV) study has 

previously been described [5]. All graduates from between 1960 and 2000 from 

Australian veterinary schools were eligible for the HRAV study. Invitations to 

participate in the study were sent to those subjects for whom a current Australian 

address could be found. Participants who did not respond to the first mail out were sent 

a reminder. 

 

The survey questionnaire included personal details and professional history since 

graduation.  Participants were asked whether they had ever had a serious work-related 

injury during their professional life. A serious injury was defined as one that resulted in 

hospitalization, or in not being able to work for at least one day, or in not being able to 

work at the usual pace for 5 or more days. Work-related injuries included animal-related 

injuries, but also motor vehicle accidents when travelling for work purposes, falls, 

needle sticks and foreign bodies in, for example, eyes and ears.  Up to two of the most 

serious injuries per respondent were included for analysis.   

 

Information was sought about activity at the time of injury, the mechanism and nature 

of injury and the major factors considered by the veterinarian as being associated with 

the injury. Treatment attended was requested and the highest level of treatment 

described was used for analysis. Time lost from work due to the injury and the time 

veterinarians were restricted in their capacity to work at their normal level or pace was 

also requested. 

 

Whether any safety precautions were in use at the time of injury was asked and 

responses classified according to the hierarchy of risk controls [14].  The highest order 

control described as being in use at the time of injury was used for analysis. Data were 

coded utilising the National Data Standards for Injury Surveillance (NDS-IS) data items 

[15], expanded by the addition of level two and three items specific to activities 

associated with veterinary work. Descriptive statistical analysis of the data included 

frequencies and percentages. 
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RESULTS 

 
Just under half (48.7%) of the 5746 veterinarians for whom addresses could be found 

responded to the HRAV questionnaire.  A total of 2188 serious injuries were reported 

by 1397 veterinarians And of these, 619 serious injuries were identified in association 

with small animals.  Forty per cent of the reported serious small animal injuries were 

sustained within the last 5 years, and sixty three per cent within the last 10 years.    

 

Major factors in injury. Of the 619 serious career injuries identified in association 

with small animals, 434 (70%) were associated with dogs and 168 (27%) were 

associated with cats.  Serious injuries were also reported in association with handling 

koalas, chidditiches, birds, wallabies, rats, snakes, and a possum and a serious eye 

injury was reported in association with cutting up a crayfish.      

 

Place of injury. The majority of serious small animal injuries (90% of injuries from 

dogs and 96% of injuries from cats) were sustained in veterinary clinic or hospital 

settings. Injuries sustained whilst home visiting accounted for a further 5% of dog and 

4% of cat injuries. 

 

Activity at the time of injury. Forty percent of serious injuries from dogs and 32% of 

serious injuries from cats were sustained whist undertaking examinations.  Lifting or 

moving of dogs was associated with a further 98 injuries (23%).  Restraining and 

moving activities were associated with 22% and 14.4% respectively of the serious 

injuries sustained from cats. Euthanising activities were associated with 10 dog  and 9 

cat-associated injuries. 

 

Mechanism and nature of injury. The most frequent mechanism of injury reported 

was bites which accounted for 85% of the serious injuries associated with dogs and 92% 

of the serious injuries associated with cats.  Serious injury from bites was also reported 

from monkeys (4), and from a variety of other small animals including a koala, a 

chidditich, a wallaby, a rat, a snake and a possum.  

 

Eleven per cent of dog associated serious injuries were attributed to over-exertion or 

strain usually in association with lifting or carrying of dogs.  All except two of the 
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serious injuries associated with cats were attributed to bites or scratches.  Of the two 

exceptions, one was an acute back pain experience in association with sneezing and the 

other attributed to rubbing eyes as part of an allergic reaction, both events occurring 

whilst handling cats.  

 

The most frequently reported injury outcomes were open wounds (Table 1).  In dog 

associated injuries open wounds accounted for 77% of serious injuries and in cats 66%. 

Infection was reported as the serious injury outcome in 10% of serious injuries, 51 

(85%) of these associated with cats (49 bites and 2 scratches) and 7 from dog bites.  A 

koala scratch and a hamster bite were also identified in association with serious 

infection outcomes.  

 

Body location of injury The body location of injuries is outlined in Table 1. Of the 434 

serious injuries reported in association with dogs, 67% were sustained to the upper limb. 

Of these, 73% were reported as injuries to the hands and 18% as injuries to the forearm. 

Sixty five serious facial injuries were described from dogs with two reported partial 

nasal amputations.  Lower limb injuries in association with dogs were less common 

comprising only 4% of the 434 injuries.  The hand (77%) and the forearm (10%) were 

the body locations most frequently reported in association with serious injuries from 

cats.  

 

Level of treatment required. Forty nine (11%) of the 434 serious injuries associated 

with dogs resulted in admission to hospital.  A further 61 (14%) injuries resulted in 

attendance to a hospital emergency department and 191 (44%) were treated by General 

Practitioners.  Twenty four (14%) serious injuries associated with cats resulted in 

hospital admission, 15 (9%) were treated in A&E and 88 (53%) received treatment from 

a General Practitioner.  
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Table 1. Nature of injuries received from small animals and the parts of the body affected, among veterinarians participating in the 
Health Risks in Australian Veterinarians study 
 

Nature of injury 
Head 

neck/face Trunk 
Upper 
limb 

Lower 
Limb 

Multiple/ 
other Total (%) 

Open wound 64 1 359 16 16 456 (74) 
Infection   56  4 60 (10) 
Dislocation, sprains and strains 1 42 7 1  51 (8) 
Muscle/nerve injury   12 2  14 (2) 
Crush injury   8   8 (1) 
Bruising / soft tissue injury 2 1 5   8 (1) 
Amputation 2  4   6 (1) 
Internal/Intracranial injury 3 2    5 (1) 
Other 2 2 3  4 11 (2) 
Total (%) 74(12) 48(8) 454(73) 19(3) 24(4) 619(100) 
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Work impairment  Reported workplace absence as a result of serious injuries from 

small animals ranged from 0-360 days. For dog-associated injuries 83% (359) required 

three days or less off work.  Of the 39 injuries requiring eight days or more off work, 22 

(56%) were as a result of bites and 14 (36%) were related to exertional injuries of the 

lumbar spine. For cat-associated injuries, 84% (141) of injuries resulted in three days or 

less work absence.  

 

Use of safety precautions  In 40% of dog-associated injuries and 36% of cat-associated 

injuries veterinarians reported the use of some safety precautions.  The most common 

safety precaution reported as in use at the time of injury was physical restraint (the 

animal being held by the practitioner).  Muzzles were reported as being in use at the 

time of 34 (8%) serious dog injuries. In 70% of the serious injuries in association with 

cats, physical restraint was being employed as the safety measure of choice. 

 

DISCUSSION 

 
Serious injuries in association with small animal work were found in our study to be 

more commonly reported from dogs than from cats, with dog bites accounting for 60% 

of all serious small animal injuries reported.  

 

Dogs have previously been reported as accounting for between 13% and 20% of all 

serious injuries sustained by veterinarians [11, 16], consistent with the findings in our 

study. Dog bites remain an issue of concern in the community [17] and have been 

shown to have the potential to produce considerable morbidity and mortality [18-20].  

In our study, both dog and cat injuries were found to be most frequently sustained to the 

hands, a finding consistent with previously reported observations [21] and reflected in 

community findings [22].  

 

Infection as an outcome concern from small animal bites has been reported as ranging 

from 2% to 20% of dog bites and between 15% and 50% of cat bites [10, 23, 24] and an 

increased risk of infection from cat bites in comparison with other bites has previously 

been reported [25].  In our study, infection accounted for 30% of the serious injuries 

associated with cats, whilst in dogs this figures was less than 2%.   
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Our study found the reported use of safety precautions by veterinarians when sustaining 

serious injury in association with small animal work was limited.  Well over half of the 

veterinarians reporting serious injury reported no safety precautions were in use at the 

time of injury. Limited awareness and use of personal protective practices among 

veterinarians has previously been reported [26].  Of those veterinarians reporting the use 

of safety precautions in our study, the most frequently reported safety precaution in use 

at the time of injury was physical restraint.  Muzzling of dogs and cats has been 

suggested as worthy of more frequent consideration in veterinary practice [27] and may 

often allow the veterinarian and staff to work more calmly around the pet, which itself 

may help calm the pet[28].  In our study, muzzles were identified as being in use in less 

than 8% of dog associated serious injuries. 

 

The results of the study of this report are subject to limitations.  The response fraction to 

the HRAV questionnaire was relatively low, however was similar to that achieved by 

most mail surveys in Australia as well as by comparable surveys overseas [26].   

 

Serious injury in the HRAV study was defined as one that resulted in hospitalization, or 

in not being able to work for at least one day, or in not being able to work at the usual 

pace for 5 or more days.  Whilst some misreporting of injury severity may have 

occurred, the severity of injury observed in our results  appeared consistent with our 

definition criteria with nearly 25% of reported small animal injuries resulting in 

attendance or admission to hospital.  Reported periods of workplace absence and 

restriction at work also appeared to reflect a reported injury severity consistent with the 

definition.    

 

This study contributes further to the available evidence on small animal injuries as a 

source of serious traumatic injury in veterinarians.  Further efforts aimed at addressing 

injury prevention in veterinarians including improving awareness of safe handling 

practices and improving the awareness and use of appropriate safety precautions 

appears indicated as a means to further improve occupational heath and safety outcomes 

in veterinarians. 
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9.0 Introduction 

 

The Facial trauma in Australian veterinarians paper was prepared in response to the 

high number of facial injuries observed in the injury reports of the HRAV responding 

veterinarians. 

 

The purpose of this paper was to highlight the facial trauma findings in our study given 

the potential outcome of facial disfigurement which may result from injury and which 

can produce distressing consequences and occupational disability 

 

My contribution to this paper has been in addressing the conceptualisation of the paper, 

the descriptive analysis and interpretation and the writing and editing of the final 

manuscript is in the order of 80%, The co-authors provided assistance particularly in 

reviewing and editing of the final manuscript.  
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Facial trauma in Australian veterinarians 

 

Abstract 

A high incidence of facial trauma has been reported in veterinarians and their staff.  

Facial disfigurement as a result of injury can result in distressing consequences and 

occupational disability. In this paper, factors associated with facial injuries in Australian 

veterinarians responding to a national survey of veterinary school graduates have been 

described. 

 

One hundred and ninety seven facial injuries were identified from 2188 serious injuries 

reported. Fifty six percent of facial injuries were sustained on farms. Nearly ninety 

percent were sustained whilst undertaking animal handling and procedural activities. 

Sixty seven per cent of facial injuries were as a result of horse contact or dog bites.  

 

The majority of facial injuries were identified as open wounds, although fractures 

accounted for nearly a quarter of the facial injuries reported. Eighteen dental injuries 

and two nasal amputations were identified. Forty two percent of those veterinarians 

reporting facial injuries reported no use of safety precautions at the time of injury.  

This study contributes further to the understanding of factors associated with facial 

injuries in Australian veterinarians. Further efforts aimed at addressing facial injury 

prevention in veterinarians appears indicated.  

 

 

 

Author Keywords: Animal-related injury; Facial injury; Veterinarians  
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Introduction 

Veterinarians have been observed as having  a high prevalence of injuries in the course 

of their work [1-3], with large animal practitioners considered at highest risk [4].  Facial 

injuries are of particular concern in injury outcome research as facial disfigurement may  

result in  distressing physical and psychological consequences [5, 6] and occupational 

disability [7].  A high incidence of facial trauma has been reported in veterinarians and 

their staff [8]  as well as observed in association with animal contacts during farm work 

[9]   

 

Whilst a number of risk factors have been associated with the high incidence of 

veterinary injury [10, 11] and with facial injuries in trauma settings [12], factors  

associated with sustaining facial injuries in veterinarians have not been well described.  

 

The Health Risks of Australian Veterinarians (HRAV) study is a large cross-sectional 

survey of health status including work related injury in Australian veterinarians.  Initial 

analysis of the HRAV data has shown that 51% of Australian veterinarians sustained a 

serious work-related injury during their career and 26 per cent reported having at least 

one injury in the previous 12 months [4].  Injuries to the head and face accounted for 

nearly 15% of all significant injuries reported [11]. 

 

This paper examines in more detail the characteristics of facial injuries identified in 

veterinarians responding to the HRAV survey.  Better understanding the factors 

associated with facial injury in veterinarians will assist in the establishment of more 

appropriate prevention strategies in this occupational group. 

 

Methods 

A detailed description of the Health Risks of Australian Veterinarians (HRAV) study 

has been previously published [4].  All graduates from between 1960 and 2000 from 

Australian veterinary schools were eligible for the HRAV study. Invitations to 

participate in the study were sent to those subjects for whom a current Australian 

address could be found. Participants who did not respond to the first mail out were sent 

a reminder. 
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The survey questionnaire included personal details and professional history since 

graduation. Subjects were asked whether they had ever had a serious work-related 

injury during their professional life.  A serious injury was defined in the questionnaire 

as one that resulted in hospitalization, or in not being able to work for at least one day, 

or in not being able to work at the usual pace for 5 or more days.  Work-related injuries 

included animal-related injuries, but also motor vehicle accidents when travelling for 

work purposes, falls, needle sticks and foreign bodies in eyes, ears etc.  

 

Up to two of the most serious injuries (ie., those requiring admission to hospital or 

which caused the most lost work time) per respondent were included for analysis.   

Subjects were asked about their activity at the time of the serious injury, the bodily 

location of injury, the mechanism and the nature of injury, the major factors considered 

by the veterinarian as being associated with injury causation, and the level of treatment 

required.  Time lost from work due to the injury was also requested in addition to the 

time veterinarians were restricted in their capacity to work at their normal level or pace.  

 

Safety precautions in use at the time of injury were requested and classified according to 

the hierarchy of risk controls [13].  The control hierarchy prioritises methods of risk 

control ranging from the most desired control measure - being hazard elimination, 

through to hazard substitution, use of engineering controls and administrative controls 

to finally the use of personal protective equipment.  The highest order control described 

as being in use at the time of injury was used for analysis.  

 

Data were coded utilising the National Data Standards for Injury Surveillance (NDS-IS) 

data items [14] expanded by the addition of level two and three items more specific for 

activities associated with veterinary injury.  Descriptive statistical analysis of the data 

included frequencies and percentages. 

 

Results 

Completed HRAV questionnaires were received from just under half (48.7%) of the 

5746 veterinarians for whom addresses could be found.  Whilst statistically significant 

differences in responding gender and graduation groups were identified, the actual 

differences were small; suggesting that the respondents in the HRAV study provided a 

reasonable representation of Australian veterinarians.   
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A total of 2188 serious injuries were reported by 1397 responding veterinarians. Of the 

serious injuries reported, 197 (4.6%) were sustained to the face with 3 persons reporting 

two separate facial injury events.  One third of the facial injuries occurred in female 

veterinarians. In addition to the 197 facial injuries which are described in this analysis, 

26 injuries were reported to the eyes, 64 to the neck and 96 to the head.  

 

Place of injury  

One hundred and ten (56%) of the 197 facial injuries reported were sustained on farms - 

the majority of these in paddocks and stock/handling yards (90) or in sheds/stables (18). 

Veterinarians were found to be more than twice as likely to report facial injuries 

sustained on farms in association with horse related activities than in association with 

cattle work (58% vs 25%).  Sixty seven (34%) facial injuries occurred in a clinic or 

hospital.. Ten facial injuries (5%) were reported in association with motor vehicle 

crashes on public or private roads.   

 

Activity at the time of injury  

Forty four percent of facial injuries were sustained during animal handling tasks such as 

examining, restraining or moving of animals (Table 1).  A further forty percent of facial 

injuries occurred while undertaking procedural activities.  Of the 10 facial injuries 

reported in association with motor vehicle crashes, two were associated with falling 

asleep whilst driving. 
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Table 1. Activity being carried out at the time a facial injury was sustained by 

veterinarians participating in the Health Risks in Australian Veterinarians study  
Activity  Number Percentage 
Animal handling 
       Examining 
       Handling (lifting/moving & restraining) 
Procedural Activity 

 
57 
29 

 
28.9 
14.7 

        Surgical  31 15.7 
        Medical  21 10.7 
        Obstetric 11 5.6 
        Other Procedure 15 7.6 
Driving 
Vaccinating 

9 
8 

4.6 
4.1 

 Other 16  8.1 
 Total 197 100.0 
 

External cause of injury  

The main external causes of facial injury were animate mechanical forces. Being kicked 

or struck accounted for 60% of facial injuries. Being bitten accounted for a further 32% 

of facial injuries. Having a scalpel kicked into the face; and being struck by a gate were 

among other cited causes.      

 

Major factors in facial injury  

Sixty seven per cent of facial injuries were as a result of contact with horses (34%) or 

dogs (33%) (Table 2).  Horse contacts generally consisted of being kicked by the 

horse’s hoof or being struck by the horse’s head, while dog contacts were almost 

exclusively bites (98%).  Equipment use was a factor involved in 22 facial injuries 

(11%).  

 

Nature of injury  

Open wounds, fractures and dental injuries accounted for just under 90% of facial 

injuries identified (Table 2).  Dogs accounted for over half (52%) of open wounds and 

large animals for 82% of fractures (horses 61% and cattle 21%).  Eighteen dental 

injuries were sustained, 90% in association with being kicked or struck.  Two nasal 

amputations were reported as a result of dog bites.   
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Table 2. Nature of facial injuries reported by veterinarians in the Health Risks in Australian Veterinarians study and the major factors 

associated with injury  

 

Nature of injury Horse Dog Cattle 
Motor 
Vehicle 

Fence/ 
gate 

 
Tools 

 
Other Total (%) 

Open wound 24 58 12 6 4 4 3 
2 
2 
2 
5 

111 (56) 
Fracture 29 0 10 1 3 2 47 (24) 
Dental injury 7 3 5  1  18 (9) 
Bruising / soft 
tissue 7 2 1    12 (6) 
Other  2 1 1   9 (5) 
Total (%) 67 (34) 65 (33) 29 (15) 8 (4) 8 (4) 6 (3) 14 (7) 197(100) 
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Level of treatment required  

Forty seven percent of facial injuries reported by veterinarians resulted in hospital 

attendance for treatment with nearly half (48%) requiring admission. A further third 

(32%) of the injuries resulted in either General or Specialist medical treatment. Only 

thirteen percent of facial injuries were reported as self treated. Proportionally more 

facial injuries sustained from horses resulted in hospital attendance and admission than 

those sustained from dogs (51% vs 44%)  

 

Work impairment  

Sixty three percent of the serious facial injuries reported resulted in a day or less 

workplace absence. Twenty three facial injuries (12%) were associated with 7 days or 

more workplace absence. Twenty eight veterinarians (14%) reported 7 days or more of 

work activity restriction as a result of a facial injury. 

 

Use of safety precautions  

Fifty eight percent of those with facial injuries reported the use of safety precautions at 

the time of injury (Table 3).  

 

Table 3. Reported use of safety precautions at the time of a facial injury by 

veterinarians in the Health Risks in Australian Veterinarians study  

 

Safety precautions  Number Percentage 
Engineering solutions 

Animal restraint (tethered/tied) 
Restricting enclosure 
Physical restraint (held) 
Sedation 

 
37 
24 
23 
15 

 
18.8 
12.2 
11.7 
7.6 

Cautious approach 
Other engineering 

2 
11 

1.0 
5.6 

Personal Protective Equipment / Boots 3 1.5 
None / None reported 82 41.6 
Total 197 100.0 
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The most common safety precaution reported as in use as the time of injury was some 

form of animal restraint (18.8%). Reliance on hand held physical restraints was reported 

in 11.7% of injuries. Forty two percent of veterinarians reporting facial injuries reported 

that no safety procedures were in use at the time of injury  

 

Discussion 

Work-related injuries in veterinarians are common [1-3] and a high incidence of facial 

trauma has been reported in veterinarians and their staff [8].  In our study, the majority 

of facial injuries were found to have been sustained on farms, whilst undertaking animal 

handling and procedural activities, and in association with horse contact or dog bites.  

 

Whilst work-related facial trauma is generally considered to have a higher male 

preponderance correlating with the nature of higher risk occupations [15], in this study, 

of the nearly 200 facial injuries identified, a third occurred in female veterinarians.  This 

finding may reflect the increasing female preponderance in the veterinary profession in 

Australia [16] - females accounted for 43% of the HRAV participants and 36% of those 

reporting significant injuries.  

 

The majority of the facial injuries reported in the Australian veterinary group were open 

wounds, although just under a quarter resulted in facial fractures.  The severity of facial 

injury generally correlates directly with the type, direction and the amount of energy of 

the injuring force [17].  The size and weight of the animals encountered in veterinary 

work may contribute significantly to the amount of energy associated with injury events 

[18]. 

 

Two thirds of the facial injuries identified were as a result of either dog bites or horse 

contacts. Horse contact injuries are frequently sustained either from a horse rearing or 

from throwing its head back [19, 20].  A high likelihood of injury has previously been 

found in association with horse associated activities in large animal practitioners in the 

US [21], however the difference appears more pronounced in our study, perhaps 

reflecting the different nature of Australian rural veterinary practice.  

 

The majority of horse related facial injuries were fractures, whilst those from dogs were 

open wounds, however, both resulted in a high proportion requiring hospital attendance.  
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Research findings from the US [22] have suggested the severity of facial injuries 

sustained from dogs is increasing  as owners acquire larger, more aggressive breeds and 

it is likely similar trends may be occurring  in Australia and reflected in our observed 

veterinarian injury outcomes. 

 

The adequacy of preventative measures in reducing facial injuries has been questioned 

in association with animal contacts in rural communities [18, 23].  Whilst potentially 

influenced by recall bias, use and adequacy of safety measures by veterinarians 

sustaining facial injury in our study also appears less than optimal. Forty two percent of 

veterinarians sustaining a facial injury reported that no safety precautions were in use at 

the time of injury and only 12% described the use of isolation/enclosure measures 

generally considered as the more desirable level of hazard control.  

 

Observations of inadequate use of safety equipment in association with horse-related 

injuries have been suggested as in part contributed to by the confidence of experience of 

the veterinarian [24-26].  Risk of injury in association with horse activities has been 

suggested to be more a function of cumulative exposure [27].  Reliance upon experience 

as a risk minimisation measure may also be of limited benefit in other veterinary animal 

contact activities. 

 

Limitations of the HRAV study included the low response fraction and the 

retrospectivity of injury circumstance data collection.  Nearly a third of the reported 

injuries in the HRAV study occurred within the prior 5 years, however the potential for 

information bias relating to the recall of injury characteristics is recognised. Serious 

injury responses were career-based which limited the ability to correlate injuries with 

the nature of current practice 

 

Serious injury in the HRAV study was defined as one that resulted in hospitalization, or 

in not being able to work for at least one day, or in not being able to work at the usual 

pace for 5 or more days [4].  Whilst some misreporting of injury severity may have 

occurred, the severity of injury observed in our results  appeared consistent with the  

definition criteria with nearly 80% of reported facial injuries requiring medical attention 

and 23% of reported facial injuries resulting in admission to hospital. Reported 
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workplace absence and work restriction also appeared to reflect an injury severity 

consistent with the definition.  

 

Conclusion 

This paper describes in detail the characteristics of serious facial injuries identified in 

veterinarians responding to the HRAV survey. Findings from this study add further to 

the understanding of these injuries and will be of assistance in the consideration and 

establishment of more appropriate injury prevention strategies in this occupational 

group.  
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10.0 Introduction 

 

In the introductory chapters of this thesis, the literature as it relates to the field of 

injuries in veterinarians has been reviewed and deficiencies in the published literature 

have been identified.  The nature of this cross-sectional study has been described and the 

approach taken to appropriately classify and code identified injury responses has been 

outlined.  Finally the results of a descriptive analysis of the injury data have been 

presented in the form of six manuscripts.  

 

The aim of this thesis is to identify the prevalence of injuries in veterinarians in a cohort 

of Australian veterinarians responding to a national survey and to describe the 

characteristics associated with these injuries.  The objectives are;  

• To identify the prevalence of acute, serious and chronic injuries sustained by 

Australian veterinarians 

• To identify the veterinarian groups most at risk for different types of injury  

• To describe the characteristics associated with serious injuries in Australian 

veterinarians, in particular in association with 

o working with horses 

o working with cattle, and  

o working with small animals  

• To describe the characteristics associated with the sustaining of facial injuries in 

Australian veterinarians, and 

• To describe the reported use of safety precautions at the time of serious injuries 

in Australian veterinarians 

 

The purposes of this discussion chapter are to outline the major findings in this study; to 

discuss the strengths and limitations of the methods used in reaching these findings; to 

discuss the main conclusions from this body of work; to discuss the implications of the 

findings with respect to improving injury prevention in veterinarians; and to suggest 

directions for future research practice in the area.  
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10.1 Major findings from this research 

 

The major findings from this research have been presented in a series of papers 

developed with the purpose of addressing the aims and objectives of this thesis as well 

as to address deficiencies identified in the published literature.  An overview of the 

major findings presented in these papers follows. 

 

Overview of Injuries in Australian veterinarians 

This cross-sectional national study of 2,800 Australian veterinarians has shown a high 

prevalence of injuries.  Over half of the responding veterinarians reported a serious 

work-related injury during their career and over a quarter reported having at least one 

injury in the previous 12 months.  These findings are comparable with those reported 

from international veterinarian injury studies [1-7]. 

 

Chronic work-related musculoskeletal problems were reported by nearly half of the 

responding veterinarians, a finding comparable with that previously reported by 

Chambers et al. in their survey of members of the Australian Cattle Veterinarians 

Association [8].  Chronic injury problems were most frequently reported by males and 

by veterinarians working in mixed animal practices.  Veterinarians working in large 

animal and mixed practices were found to be more likely to have sustained a recent and 

serious work-related injury. 

 

Recent graduates were more likely to report recent injury than earlier graduates, a 

finding comparable with that reported in veterinarians undertaking tuberculosis testing 

[9]. Dog bites resulting in skin penetration were reported to have occurred in the 

previous 12 months by nearly half of all responding veterinarians and were found to be 

more commonly experienced by male than by female veterinarians.   

 

Overview of Significant injuries in Australian veterinarians and the reported use of 

safety precautions 

Serious injuries were defined in our study as those that resulted in hospitalization or in 
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not being able to work for at least 1 day or in not being able to work at the usual pace 

for more than 5 days.  Of the 2188 serious injuries reported by 1397 veterinarians, 

nearly one-third occurred within the last 5 years, reflecting the currency of the injury 

findings.  

 

More than half of the injuries reported by veterinarians were sustained on farms, the 

majority of these occurring in handling yards or in open paddocks.  Over one-third of 

significant injuries were sustained in association with procedural activities, most 

frequent being obstetric procedures.  Scalpel or knife injuries accounted for over a 

quarter of surgical injuries reported, and of these, nearly one-third were associated with 

hoof knife use in hoof-trimming activity.   

 

Needle-stick injuries accounted for only a small percentage of the significant injuries 

identified, which is likely to reflect the lower level of injury severity attributed to these 

many of these incidents [12].  

 

Medical procedures such as drenching and tubing of horses and animal-handling 

activities associated with a high number of injuries.  The majority of the injuries 

associated with animal-handling were sustained to the hands although a concerning 

number of facial injuries were also identified and reported.  Injuries sustained in 

association with restraining of animals were most commonly inflicted by dogs and cats.  

 

Nearly one-third of the significant injuries identified in Australian veterinarians were 

treated in hospital with half of those requiring admission.  In comparison, Langley in 

their survey of US veterinarians [10] reported only 8% of injured veterinarians had their 

injuries treated in hospital whilst Landercasper reported 17% of veterinarians reported 

being hospitalized for an injury in the preceding year.  These differences may have been 

due to our use of a more strict definition of serious injury.  Thirteen per cent of 

significant injuries resulted in veterinarians being absent from the workplace for more 

than a week and a small number of injuries resulted in the veterinarian being absent 

from work for more than 3 months.  
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Just over one half of the veterinarians sustaining significant injury indicated the use of 

some safety precautions at the time of injury.  The reported frequency of safety 

precaution used during activities ranged from 29% for those injured in association with 

lifting/moving activities to 68% for injuries sustained while undertaking surgical 

procedures, and from 36% for injuries associated with cats to 70% for injuries in 

association with horses.  

 

Overview of Injuries to Australian veterinarians working with horses  

Injury characteristics associated with 453 serious horse-associated injuries reported from 

384 veterinarians were described.  Two thirds of these injuries were sustained in stock 

or handling yards or in open paddocks and more than half occurred in association with 

procedural activities which included suturing, wound care, gelding or castrating, and 

tubing and drenching. 

 

Being kicked or struck accounted for nearly 80 per cent of all horse-associated injuries.  

Just under one-third of the horse related injuries were fractures or dislocations, with 

facial and thoracic/rib fractures being the most frequently reported.  A high number of 

head injuries and facial injuries were also identified.  

 

Horse-associated injuries are known to have the potential for significant morbidity and 

mortality outcomes [11-14], and in this study, nearly 20% of the serious horse-

associated injuries resulted in admission to hospital.  Eleven per cent of the serious 

injuries resulted in eight days or more of work absence and 40% in eight days or more of 

restricted work rate.  Injury characteristics were consistent with those previously 

reported [13, 15, 16]. 

 

Seventy per cent of veterinarians who reported a serious injury when working with 

horses reported using some form of safety precautions at the time of injury, most 

commonly some form of restraint.  The indicated high use of injury safety precautions 

when injured suggests some inadequacy in the effectiveness of the prevention method 

adopted.  
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Overview of Serious injuries to Australian veterinarians working with cattle 

Injury characteristics from 474 serious injuries sustained by veterinarians whilst 

undertaking cattle-associated activities were identified and described.  Most injuries 

were sustained in stock or handling yards.  

 

Nearly half of the injuries sustained in association with cattle occurred whilst 

performing procedural activities, of which obstetric procedures, most commonly 

pregnancy testing, accounted for two thirds.  A high proportion of elbow injuries in 

association with pregnancy testing was observed, a finding consistent with previously 

raised concerns [8, 17].  Just under a quarter of the injuries associated with pregnancy 

testing resulted in hospital attendance or admission. 

 

The injuries reported were quite often severe. Nearly half of the cattle-associated 

injuries were sustained as a result of being kicked or struck by the animal and a quarter 

as a result of being pushed against or stood on.  A quarter of cattle-associated injuries 

were fractures or dislocations. A number of intracranial and concussion injuries, dental 

injuries and amputations were also identified.   

 

Over a quarter of the cattle-associated injuries resulted in hospital attendance with just 

over half of these resulting in admission.  Sixty eight injuries resulted in 8 days or more 

workplace absence although nearly half of those reporting cattle-associated injuries 

reported being restricted in the workplace for 8 days or more.  

 

Safety precautions were identified as being in use at the time of injury in over half 

(62%) of the significant injuries identified.  Thirty eight per cent of injuries were 

sustained whilst using restricting enclosures such as cattle crushes at the time of injury 

and a number of the veterinarians commented on the inadequacy or poor condition of 

the crush being used at the time of injury.   
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Overview of Serious injuries to Australian veterinarians from small animals.  

In this paper, 619 serious injuries in association with small animals were identified.  The 

majority of the serious injuries were from dogs and most were sustained in clinics or 

veterinary hospitals.  

 

Injuries from small animals were commonly sustained whilst examining, transporting 

and restraining animals.  The parts of the body most commonly injured were the hands. 

Open wounds were the most common type of serious injury reported, patterns noted as 

consistent with previously reported observations [18].  Sixteen percent of the dog bites 

in our cohort were sustained to the head or neck, a figure consistent with adult 

community findings [18-20].  Penetrating wounds of the neck from dogs were noted to 

be especially dangerous [19] and the occurrence of mortality in veterinary practices from 

dog bites has been reported [21]. 

 

Dog bites have the potential to produce considerable morbidity and mortality [22-24].  

In our study, eleven percent of serious injuries associated with dogs and fourteen per 

cent of injuries associated with cats resulted in admission to hospital.  Infection as an 

injury outcome was found to account for 30% of the serious injuries associated with 

cats, but only 2% of the serious injuries associated with dogs, which is consistent with 

previous studies [19, 25, 26] and with the increased risk of infection reported from cat 

bites in comparison with other bites [27].   

 

Over half of the veterinarians reporting serious injury in association with small animals 

reported no safety precautions were in use at the time of injury. Of those veterinarians 

reporting the use of safety precautions, the most frequently used was physical restraint. 

 

Overview of Facial trauma in Australian veterinarians. 

A high incidence of facial trauma has previously been reported in veterinarians and their 

staff [1] and the potential impact that facial disfigurement may cause [28, 29] was 

highlighted in this paper. The characteristics associated with 197 serious facial injuries 

sustained by Australian veterinarians was described.  

 



  192 

 

The main causes of facial injury were being kicked or struck or being bitten.  Two thirds 

of the facial injuries were as a result of contact with horses or dogs.  Horse contacts 

generally consisted of being kicked by the horse’s hoof or being struck by the horse’s 

head, while dog contacts were almost exclusively bites.  Over half of these injuries were 

sustained on farms, most in association with examining, restraining or moving animals 

and most commonly caused by horses.  

 

Open wounds, fractures and dental injuries accounted for just under 90% of the facial 

injuries identified.  Dogs accounted for over half of the open wounds and large animals 

for 82% of fractures.  A number of dental injuries were sustained, the majority in 

association with being kicked or struck.  Two nasal amputations were also reported as a 

result of dog bites.   

 

Nearly half of the facial injuries identified resulted in hospital attendance for treatment 

with nearly half of these required admission.  Twelve per cent of facial injuries resulted 

in 7 days or more workplace absence and a slightly higher figure resulted in 7 days or 

more of work activity restriction.  

 

We found just over half of those veterinarians sustaining facial injuries reported the use 

of safety precautions at the time of injury, the most common safety precaution being 

some form of animal restraint. The use and adequacy of safety measures by veterinarians 

sustaining facial injury in our study appeared less than optimal.  

 

10.2 Methodological overview  

 

Injury has been identified as a major public health concern both in Australia as well as 

internationally [30-32] and reducing the burden of injury is a heath goal which requires 

an interdisciplinary approach [33].  There are challenges in convincing policy makers 

and the public that injuries can be controlled [34] and effective and reliable injury 

surveillance research can do much to target support for improved controls, as well as 

directing preventive measures to where the greatest gains are likely.  
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Data collection for injury surveillance and research may be influenced by the purpose 

for which the surveillance is being undertaken, the setting from which the data are 

collected, and the resources available [35].  A critical first step in undertaking injury 

prevention research is good quality assessment of exposures and causes and appropriate 

and valid coding of the information [36-38].  

 

For this thesis a cross-sectional study of injuries reported by veterinarians responding to 

a national survey was performed.  Injuries were  identified from the Health Risk of 

Australian Veterinarians (HRAV) study which was set up as a cohort study of 

veterinarians who had graduated from Australian veterinary schools between the years 

1960-2000 [39].  The intention of the HRAV study was to determine whether 

veterinarians were at an increased risk of cancer, zoonoses, stress, adverse reproductive 

outcomes or injury and to determine risk factors for these conditions in veterinary 

practice.  

 

Alumni rolls were used as the sampling frame which helped to obtain a broadly based 

sample of veterinarians throughout the whole country. Previous studies have either used 

state registration lists [3, 40] or membership lists from professional organizations [8].  

The response fraction was relatively low, but comparable to that achieved by many mail 

surveys involving healthcare professionals [41-43].  Ethics approval did not allow for 

repeated mail outs which may have increased the response rate .  

 

Completed HRAV questionnaires were received from 2800 veterinarians, representing 

35% of the whole cohort and 48.7% of those to whom questionnaires were sent.  The 

HRAV questionnaire included a series of injury-specific questions.  These were 

reviewed and those questionnaires containing responses to the injury questions were 

identified for inclusion in this study.  

 

A coding framework was developed based on current standards for injury surveillance 

and refined for application in this study.  Whilst a number of coding approaches were 

considered [32, 44, 45], the coding framework decided upon was developed as an 

extension to the National Data Standards for Injury Surveillance (NDSIS).  The final 
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coding framework and developed dataset items were designed to also be appropriate for 

use in other animal-associated injury research.  Previous validation of injury 

surveillance data based on NDSIS datasets used in the Emergency Department 

Information System (EDIS) has been published [46] and has shown the data are valid 

and reliable. 

 

Using the developed coding framework, baseline data was systematically coded.  

Detailed descriptive analysis of the data was then undertaken with the aim of 

determining the prevalence and characteristics associated with injuries sustained in 

veterinary practice and the use and nature of safety precautions utilised at the time of 

injury.  

 

Limitations of the HRAV study included the known selection bias.  Females and recent 

graduates were slightly more likely to participate.  In addition, veterinarians known to be 

overseas or to have died were excluded.  Although those veterinarians who were not in 

clinical practice were encouraged to participate, the results indicated those veterinarians 

who had moved to non-clinical areas of work or non-veterinary work, were less likely to 

participate.  Although statistically significant differences were identified in responding 

gender and graduation groups, the actual differences were small, indicating that the 

respondents in the HRAV study provided a reasonable representation of Australian 

veterinarians.   

 

Other limitations of the HRAV study included the retrospectivity of injury circumstance 

data collection.  Retrospective self-reports have been found to be susceptible to recall 

error with longer time intervals resulting in lower accuracy [47].  A potential to under-

report injuries may result in an underestimate of the effect.  Nearly a third of the 

reported injuries in the HRAV study occurred within the previous 5 years; however even 

for these relatively recent incidents a potential for information bias relating to the recall 

of injury characteristics has been recognised [48].  Serious injury responses were career-

based which limited the ability to correlate injuries with the nature of current practice.  

 

Whilst some misreporting of injury severity may have occurred, the severity of injury 
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observed in our results appeared consistent with our definition criteria, with high 

proportions of reported injuries requiring medical attention and admission to hospital.  

The criteria for serious injuries were quite rigorous.  If we had included less serious 

injuries in the descriptive analysis, the proportions of various factors may have been 

different.  However, we consider the initial priority needed to be the addressing those 

injuries which have more serious effects on the work and health of veterinarians. 

 

Despite these limitations, this survey is the largest and most comprehensive study of 

injuries in Australian veterinarians to have been reported, and one of the largest studies 

of the characteristics of injuries in veterinarians.  Whilst injury incidence may be under-

reported and some details about the circumstances of injury may be of limited accuracy, 

this study provides detailed and reasonably reliable results upon which  

recommendations for future research and prevention may be based. 

 

10.3 Discussion  
 
10.3.1 Implications for prevention  
 
In this cross-sectional national study of 2,800 Australian veterinarians, a high 

prevalence of acute and chronic work-related musculoskeletal concerns was reported 

from a high number of veterinarians.  Work related acute and chronic musculoskeletal 

problems are among the most prevalent contributors to lost time injury and illness in 

almost all industries, with back, neck and upper limb concerns most frequently reported 

[49, 50], with lifting, poor posture and repetitive movements among the more common 

causes described in veterinarians [4].   

 

Work-related musculoskeletal concerns may be contributed to by multiple factors 

including hazardous task and job demands, such as awkward or sustained postures, 

repetitive movements and static and dynamic loads or force exertions.  In addition, 

veterinarians often work excessive hours with long work shifts and inadequate rest 

breaks, combined with factors such as time pressures and responsibilities and emotional 

demands of the work.  Inadequate workplace supports, low morale and inadequate 

training may also contribute to injury risk.  Physical environment hazards and 
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psychosocial hazards including issues such as inadequate personal control and autonomy 

and inadequate task variety and opportunities for skill utilization are also potential 

problems [51].  Factors such as these either singly or in combination, may result in 

psychological stress, triggering individual responses that may also directly increase 

injury risk [51]. 

 

Measures to reduce the frequency of musculoskeletal injuries are a priority in many 

workplaces.  In the veterinary workplace, increasing education in ergonomic 

management programs and emphasising proper lifting techniques in addition to 

increasing the use of lifting equipment and the ensuring of appropriate assistance and 

work breaks have been recommended [4, 52].  

 
In this study, recent graduates were found to be more likely to report recent injury than 

earlier graduates. Young persons have been shown to be at risk for serious farm-work  

injuries [53] and recognition of the increased injury risk in young and new workers has 

resulted in calls for targeted injury education [54] and injury prevention campaigns [55]. 

Further prioritisation of education of injury risk in the early graduate veterinary 

workforce and in undergraduate teaching programs appears indicated.  

  

More than half of the injuries reported by veterinarians in this study were sustained on 

farms, the majority of these occurring in handling yards or in open paddocks. A need to 

implement more effective intervention strategies to address injuries on farms among 

farm workers is recognised, and the use of systems to evaluate, intervene and decrease 

musculoskeletal risk factors on farms have been recommended [56].  The effectiveness 

of such educational strategies however in reducing injuries has been limited [57, 58]. 

Recent developments in the dissemination of education through social marketing in the 

dairy industry appear to show promise [59] and may be worthy of further research.  

 

Veterinarians commonly reported injuries in association with equine work. In this study, 

being kicked or struck accounted for nearly 80 per cent of all horse-associated injuries 

and just under one-third of these injuries were fractures or dislocations, with facial and 

thoracic/rib fractures being the most frequently reported.  A high number of head 
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injuries and facial injuries were also identified.  The potential severity of equine injuries 

is recognised [60], attributed to the size and the at times unpredictability of these 

animals.  Hazards associated with being in proximity to horses are recognized [60] and 

already addressed in some sectors of industry in Australia through specific Codes of 

Practice [61]. 

 

Despite the recognised hazards of working in proximity to horses, safety precaution use 

by veterinarians at the time of injury when performing equine work was limited.  Safety 

precautions were indicated as not being in use at the time of injury by nearly one-third 

of veterinarians.  Nearly a quarter of the veterinarians reporting head injuries in 

association with horse contacts indicated that no safety procedures were in use at the 

time of injury.  Inadequate use of safety equipment associated with equine injuries has 

previously been observed [62-64]. Increased use of protective equipment such as 

helmets and Kevlar vests and additional awareness of the proper use of proven 

techniques of handling large animals during occupational encounters have been 

suggested as means of reducing the incidence of large animal related trauma [64, 65].  

 

Nearly half of all cattle-associated injuries were sustained as a result of being kicked or 

struck by the animal and a quarter as a result of being pushed against or stood on.  A 

high number of cattle-associated injuries were sustained whilst using restricting 

enclosures such as cattle crushes at the time of injury and a number of the veterinarians 

commented on the inadequacy on of the crush being used at the time of injury.   

 

A number of injuries appeared to involve predictable patterns of interactions among the 

veterinarians, the animal and farm fixtures including fencing structures and gates. 

Physical barriers are viewed as important  in separating veterinarians and other workers 

from large animals to reduce the risk of contact injuries [66, 67], however the 

effectiveness of some barriers in preventing injury has been questioned and on occasion 

recognised as contributing to injury [68, 69].  Progress is reported in the development of 

safer facilities for this purpose [66, 70].  Progress in the development of safer gate 

designs for farms has also been reported [70, 71].  
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The majority of the serious injuries associated with small animals were from dogs and 

most of these were sustained in clinics or veterinary hospitals.  The parts of the body 

most commonly injured were the hands.  Open wounds from bites were the most 

frequent injury outcome.   

 

Whilst animal bite control measures are frequently implemented in small animal 

practices [72], nearly half of all responding veterinarians in our study reported a dog bite 

resulting in skin penetration in the previous 12 months.  Physical restraint was the most 

frequently used safety precautions identified in use at the time of injury in small animal 

practitioners.  Measures to encourage more frequent muzzling of dogs and cats are 

required [73, 74].  Increasing the awareness of the veterinary team to small animal  

handling techniques with specific attention to preparing the animal at each stage of the 

veterinary visit has been recommended [75].  

 

A large number of facial injuries were identified in our study. Two thirds of the facial 

injuries identified were as a result of contact with horses or dogs, usually in association 

with being kicked by a horse’s hoof or being struck by the horse’s head or being bitten 

by a dog.  The use and adequacy of safety measures by veterinarians sustaining facial 

injury in our study appeared less than optimal. Questions in regards the adequacy of 

preventative measures in reducing facial injuries have previously been raised in 

association with animal contacts in studies of rural communities [76, 77]. Further 

research into the use and effectiveness of facial protection in veterinarians particularly 

whilst working with horses and dogs appears indicated. 

 

Equipment used by veterinarians contributed to a number of injuries. Scalpel or knife 

injuries accounted for over a quarter of surgical injuries reported, and of these, nearly 

one-third were associated with hoof knife use in hoof-trimming activity.  The hoof knife 

is a farrier's tool use to remove redundant sole from the bottom of an animals foot [78] 

and is recommended to be kept razor sharp for effectiveness, however this sharp edge 

also contributes to the injury hazard.  Education, hoof stands and electric hoof knives 

are available and have been promoted as making the task easier and safer.      
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Needlestick injuries in this study were uncommon and accounted for only a small 

percentage of the serious injuries identified in veterinarians.  Needlestick injuries have 

previously been reported as a frequent finding in veterinarian injury surveys [2,7,21].  

The small percentage of needlestick injuries identified in our study likely reflects the 

lower level of injury severity attributed to many of these incidents [12].  Preventative 

measures for needlestick injuries include increased education and training in modified 

needle handling techniques (such as the use of one hand scoop method of recapping [4]) 

as well as by promotion of the use of safer devices including needle free devices [79].   

 

The use and effectiveness of safety precautions at the time of injury among veterinarians 

has been found in this study to be limited.  Improving knowledge among veterinarians 

of the proper selection and use of personal protective equipment appears indicated.   

   

Findings from this study indicate considerable scope for improvement in veterinarian’s 

occupational health and safety and occupational health and safety culture.  Occupational 

health and safety is an important issue among veterinary practitioners [80] however a 

number of factors may act as barriers to progressing the reduction of preventable 

injuries and deaths in occupational settings [81].  Such factors include hazardous 

workplace exposures, workplace and process design, work organization and the work 

environment, as well as economic and social factors [51, 82]. 

 

Measures to prevent occupational injury and disease can generally be categorised as 

directed primarily either toward the workplace and work practices or toward the worker 

[83].  The motivation of workers to reduce risk behaviours has been a focus of industry 

for many years and mature programs have developed safe working environments [83].  

A number of theories have been described as underpinning the understanding of how to 

motivate people to improve the health and safety culture [84].  

 

Current initiatives addressing improvements in veterinarian occupational health and 

safety are recognised. Increased use of hazard assessment and hazard evaluation 

measures would be of benefit in addressing injury prevention in veterinary practice [4].  
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Improvements in animal handling safety through the use of safety handling checklists 

have been reported [85] and promotion of such initiatives may further enhance 

veterinarians safety. Indicated advancements in undergraduate training programs [86] 

and promotions from various special interest groups [87], are also positive steps in 

preventing injuries and improving veterinarian well being, however additional research 

assessing the outcomes of many of these and other potential initiatives to ensure their 

effectiveness is recommended.   

 
10.3.2 Implications for research 
 

Research into the prevention of occupational injuries in the veterinary profession can be 

challenging and prevention research in the past has often lacked well-articulated, 

research-based theories or models to guide prevention and education programs.  A 

number of models have been proposed over the years for use in injury prevention and 

safety and a brief review of the strengths and weaknesses of some of these models is 

provided as background to this issue.  

 
 

10.3.2.1 Models for implementation 

 

Injury and public health models 

The development of appropriate injury control and prevention approaches to reduce the 

risk of injury may require consideration of varied and multiple strategies.  A number of 

general frameworks for conceptualizing prevention programs have been described. 

These frameworks generally outline a range of process and outcome measures that may 

warrant consideration in any given scenario.  Awareness of a number of these 

approaches is of relevance when considering the addressing of injury prevention as well 

as for the considering the potential direction of further prevention research.  

 

Perhaps the two most important models utilized in injury control are Haddon's Matrix 

[88] and the Public Health Approach [34].  

 
The "Haddon Matrix" is a table that was first described in 1972 [88] and shows host, 

agent and environmental factors involved, set against the time sequence of an injury 
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event.  The Haddon's Matrix has two axes.  The first includes elements of the 

epidemiological triad, host, vector, and environment and likens injury to disease.  The 

second axis includes three time intervals, pre-event, event, and post-event.  The 

importance of including time was that injury was conceptualized as predictable and 

preventable.  

 

Generalisation of the Haddon approach for individual injury events to systematically 

analyse injury case series can identify both the mechanism of injury and the relative 

occurrences of high risk conditions [37].  Used to analyse the mechanism of injury 

associated with lifting of a large and dangerous animal the table may appear as outlined 

in Table 10.1.  

 

Table 10.1 The Haddon Matrix applied to the prevention of injury from lifting 
large and dangerous animals  

                                    Factors 

Phases  Human (Vet) Vehicle (Animal) Environment 

Pre-Injury Training in animal 
handling, Good 
physical fitness 

Proper restraint and 
sedation 

Ensure availability of 
first aid measures 

Injury Learn to anticipate 
dangerous animals 

and tasks 

Muzzle and tranquilize 
dangerous animals to 
limit unsafe postures 

& handling 

Use of animal lifting 
devices, assistance 
from coworkers in 

lifting & animal control 

Post-Injury Encourage and seek 
medical care early in 

career to manage 
muscle strain & stress 

Quarantine 
dangerous animals 

 

Adapted from Editor, Occupational Injuries in Veterinary Practice [89] 

 
 

Whilst broadly adopted as an analysis tool, one criticism of the Haddon's matrix is that it 

lacks a systematic plan of action [34].  

 
The Public Health Approach is an alternate framework that views prevention from the 

standpoint of population based risk [31].  The Public Health Approach is a methodology 

for addressing injury, which consists of a hierarchy of four levels; surveillance, risk 

factor identification, intervention evaluation and program implementation [81].  
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Fig 10.1 Public health approach to injury prevention 

 

 
Ref: Bugeja L et al. Inj Prev 2011;17:63-65 

 

The Public Health Approach relies on good surveillance data systems to identify, 

prioritise and evaluate the effectiveness of prevention strategies.  In theory, the public 

health process is a straight forward, logical approach to preventing injury, however in 

practice it has rarely been used to its full extent [38].  The use of the Public Health 

Approach with no specific orientation or means of application is suggested as its 

primary weakness [34].  The uptake of research to practice using the  Public Health 

Approach model has recently been improved by the use of an additional model, the 

Public Policy approach [90]. 

 

A unified framework for injury control has been suggested by Lett [34] who argued that 

the Public Health Approach should be combined with the two axes of Haddon's Matrix 

to result in a model that is coherent and comprehensive and thus better than either one of 

the original models on their own.  

 

Supplementation of the Haddon matrix has been suggested by a number of other 

commentators [91-93].  Cohen [93] emphasised the importance of influencing policy 

and legislation, an area that Haddon's approach does not specifically address.  Cohen 

suggested supplementing the Haddon matrix to help practitioners to specify the array of 

activities necessary for an effective prevention campaign, proposing by using these two 

tools together, practitioners can more easily devise a multi-factored intervention that 

simultaneously addresses the temporal issues highlighted by the Haddon matrix (i.e., 
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multiple strategies for before, during, and after an injury event).  Gielen [92] has 

proposed integrating Haddon's matrix with the Precede model whilst Runyan [91] has 

proposed an extension to help identify the details of a prevention program. 

 

In addition to developing the matrix table, Haddon also proposed a generic sequence of 

ten countermeasures to reduce the risk of injuries.  These too can be applied to many 

types of injuries or accidents. An example of its application in the area of crush injuries 

from cattle is outlined as follows in Table 10.2. 

 

Table 10.2 Haddon’s Countermeasure Strategies 

Countermeasure                                       Example (reducing crush injuries from cattle whilst 
performing veterinary treatments) 

 1. Prevent the creation of the hazard 
 
2. Reduce the amount of hazard brought into being 
 
3. Prevent the release of the hazard 
 
4. Modify rate of release of the hazard 
 
 
5. Separate hazard from person being protected by 
time and space 
 
6. Separate hazard from person being protected by 
a physical barrier  
 
7. Modify basic qualities of the hazard 
 
8. Make what is to be protected more resistant to 
hazard 
 
9. Counter damage done by hazard 
 
10. Stabilize, and repair damage 

 
Eliminate Vet / cattle contacts  
 
Breeding cattle with mild temperament 
 
Restrailing or sedating cattle so they cant kick or 
move  
 
Use of additional  restraints to limit cattle 
movement. Sedation. 
 
Limit duration of time spent in proximity to cattle  
Install cattle crush.  
 
Install suitable protective barriers and exit points 
 
 
Restrict cattle pathway access 
 
Ensure appropriate safety equipment is worn 
 
Ensure availability of first aid  
 
Ensure appropriate secondary and tertiary 
healthcare access. Provide for rehabilitation 

  
Adapted from Runyan CW. Introduction: back to the future. Epidemiologic Reviews 2003;25:60-
64 [94] 
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Occupational health and safety models 

Traditional occupational hazard management offers an approach to injury prevention 

that has as its foundation the components of hazard identification, risk assessment and 

risk control typically addressed through a hierarchical approach [84].  

 

A number of frameworks utilising this approach have been developed to assist in 

identifying contributory factors to occupational injuries.  An example of one approach is 

the Accident Compensation Corporation (ACC) Worksafe Injury Model used in New 

Zealand [95] which highlights cultural, system and task factors for detailed 

consideration as well as considering external factors in assessing causation.  

 

Fig 10.2 The ACC Worksafe Injury Model [96] 

 

 

Proposed frameworks such as this, suggest a range of process and outcome measures 

that may be of value when translating injury causation research into practical prevention 

measures.  Bridging this gap is an essential step in effecting change in occupational 

health and safety management [97], and obtaining detailed and valid injury data for 

analysis may be considered as a first step in the building of the foundations of such a 

bridge.   

 

10.3.2.2 Occupational health and safety in veterinary medicine 

Until recent years, occupational health and safety has received limited attention in the 

veterinary literature [98].  The development of effective frameworks upon which to 

direct policy and guide further research efforts has been recognized as limited [99].  

High quality and systematic reviews of the effectiveness of injury prevention strategies 

for occupational injuries in veterinarians have only recently begun to appear [99].  
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Despite good research intentions, high quality studies identifying the best evidence for 

the impact of interventions in relation to injuries in veterinarians have been limited.  A 

recent systematic review of scalpel safety in operative theatres has highlighted the 

challenges in this area, with the limited availability of high level evidence upon which to 

base solutions to what can be a complex issue [100].  

 

Challenges in achieving positive OHS improvements in small businesses are well 

recognised [101].  Modern regulatory strategies may be difficult to apply in small 

businesses where the duty-holders responsible for safeguarding and promoting health 

and safety may often lack the will or means to do so [101].  More than 80% of 

Australian veterinarians are employed in private practice with single veterinarian 

practices representing 50% of all practices in yr 2000 [102].  The predominance of small 

business enterprises in this sector in Australia is comparable to that seen in UK where 

half of all veterinary practices employ fewer than 8 workers [72], and in western Canada 

where the majority of veterinary practices have less than two veterinarians [103].  

 

Whilst the importance of occupational health programs has been recognised in some 

areas of veterinary practice [104, 105], limitations in the ability to implement 

comprehensive programs have been identified, particularly where the availability of 

resources is limited [72].  Promising improvement trends have been identified in some 

areas of veterinary practice.  The use of protective equipment when exposed to ionizing 

radiation and the use of scavenging systems for anaesthetic gases are practices which 

have increased in recent Australian veterinary graduates [80].   

 

A variety of measures  addressing injury prevention have been promoted for 

consideration by the veterinary profession [106, 107].  An example of one such measure 

provided to the profession on the Australian Veterinarians Association's website is 

advice provided for animal handling risk minimisation which includes recommendations 

of; 

• Assessing and recording of animal temperaments  

• Using increased cautionary awareness with animal breeds known to be 

aggressive.  
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• Ensuring a means of escape should a dangerous situation arise.  

• Ensuring appropriate training of staff in animal restraint/handling and in 

recognising warning signs of animal fear or aggression.  

• Obtaining assistance when handling aggressive animals.  

• Maintaining appropriate ergonomic awareness when working.  

• Ensuring restraint equipment such as muzzles, wraps and good quality ropes 

is readily available and utilised 

• Ensuring protective equipment for Veterinary staff is readily available 

including personal protection equipment in the form of gloves, facemask, 

body padding and protective footwear.  

• Considering of use of chemical restraint wherever necessary, and  

• Undertaking of appropriate risk assessments before attending to animals.  

 

Reliance by veterinarians on guidance produced by professional bodies has been shown 

in veterinary practice [72].  Practical use of these recommended precautionary safety 

measures however is required to enable their injury prevention effectiveness to be 

realised.  Findings from our studies indicate that the practical application of some of 

these measures is limited. Our findings add further to concerns raised previously 

regarding inadequate use and awareness of protective practices among veterinarians [4, 

7, 108, 109].  

 

A number of other initiatives addressing injury prevention in the veterinary profession 

are worthy of mentioning. In Australia, the Australian Veterinary Practice Management 

Association with the help of a commercial risk management firm, has produced an 

Occupational Health and Safety manual addressing incident prevention in the workplace 

and made readily available to practitioners from the Australian Veterinary Association. 

 

On-line learning activities enhancing student knowledge of animal behaviour prior to 

practical exposures [111] and initiatives such as the Victorian Government's Safe at 

Work modules [112] have been developed.  Undergraduate training programs are also 

actively addressing safety and animal handling skills throughout Australia [86, 113, 
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114] and special interest groups within the Veterinary Profession such as the Australian 

Cattle Veterinarians [87] are active promoting the safety message among members.  

 

Internationally, publications such as the Code of Good Veterinary Practice from the 

Federation of Veterinarians of Europe [107] and the Infection Prevention and Control 

Best Practices endorsed by the Canadian Veterinary Medical Association [110] are 

among a number of guidance initiatives that have also done much to heighten 

veterinarians ooccupational health and safety awareness.  

 

10.4 Conclusions and recommendations for further research  

 

As a result of this study, the prevalence of injuries in veterinarians responding to a 

national survey has been identified.  The veterinarian groups most at risk for different 

types of injury have been described and characteristics associated with the sustaining of 

serious injuries have been outlined. In particular, we have detailed the characteristics 

associated with serious injuries in Australian veterinarians, in association with working 

with horses, cattle and with small animals as well as describing the characteristics 

associated with the sustaining of facial injuries in Australian veterinarians.  The use and 

effectiveness of safety precautions at the time of sustaining serious injuries in Australian 

veterinarians has been described and found to be deficient. 

 

Findings in this study demonstrate that there remains considerable scope for 

improvement in veterinarian’s occupational health and safety and occupational health 

and safety culture to reduce the prevalence and severity of workplace injuries.  

Collaborative approaches to address these deficiencies are recommended.  A number of 

approaches and current initiatives for addressing the injury experience of veterinarians 

have been outlined however the availability of high quality studies with which to assess 

the impact of many of these interventions is limited.  Further research and collaboration 

in these areas using surveillance data to address these deficiencies is recommended.  

 

The recommendation for using collaborative strategies to address occupational injury 
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and injury prevention concerns using surveillance data as information for action is not 

new.  Such strategies have previously been shown to be highly effective in addressing 

high occupational injury deaths [115, 116].  Underpinning these strategies is reliance 

upon suitable comprehensive occupational injury surveillance and the availability of 

valid descriptive injury analysis. 

 

The descriptive injury analysis findings presented in this thesis add much to the 

available knowledge base on injuries in veterinarians and provide a solid basis for more 

informed discussions of collaborative injury prevention measures appropriate to 

veterinarians.  Our findings will also be of value in discussions by others in contact with 

the veterinary industry regarding their responsibilities for occupational health and safety 

of contractors and other professionals in the workplace. 

 

The findings presented in this research provide valuable evidence and insight into the 

effectiveness of occupational health and safety strategies in use at the time of injury.  

The updating of this knowledge does much to assist in the continuous review process 

crucial to facilitating improvements in commitment to injury management and to the 

further enabling of addressing of motivation to use and improve upon available safety 

measures and the safety culture inherent in veterinary practice.  
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Appendix A: Health Risks of Australian Veterinarians Questionnaire 

 

 

 

 
Health Risks of Australian 

Veterinarians  

 

Questionnaire 
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Health Risks of Australian Veterinarians 

Consent Form 
 
I agree to take part in the study of health risks of Australian veterinarians.  I have read the 
explanatory statement, which I have kept for my records.  I agree to complete the attached 
questionnaire asking me about my occupational history and work related injuries and diseases. 

I agree that my name can be matched with the National Cancer Statistics Clearing House and 
the National Death Index approximately every 5 years. 

I understand that any information I provide is confidential, and that no information that could 
lead to the identification of any individual will be disclosed in any reports on the project, or to 
any other party.  I also understand that my participation is voluntary, that I can choose not to 
participate in part or all of the project, and that I can withdraw at any stage of the project 
without being penalized or disadvantaged in any way. 

 

Signature:  

 

Date:  

 

Name (please print):  

 

Address:  

  

  

  
 

 
 

 

 

 

 

 

 

The Human Research Ethics Committee at the University of Western Australia requires that all participants are 
informed that, if they have any complaint regarding the manner, in which a research project is conducted, it may be given to 
the researcher or, alternatively to the Secretary, Human Research Ethics Committee, Registrar’s Office, University of 
Western Australia, 35 Stirling Highway, Crawley, WA 6009 (telephone number (08) 9380-3703). All study participants will 
be provided with a copy of the Information Sheet and Consent Form for their personal records.
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Health Risks of Australian Veterinarians 
Personal Details Q1- Q7 
Q1 Are you 
 
  1   Male  

2    Female 
 
Q2 What is your date of birth?  
  

  /   /      
day  month  year 

 
Q3 What country were you born in? 
 

1   Australia 
2   United Kingdom 
3   New Zealand 
4   Other (please specify)____________________________ 

 
Q4 From which university did you obtain your undergraduate veterinary degree? 
 

1   University of Queensland 
2   University of Sydney 
3   University of Melbourne 
4   Murdoch University 
5   Other (Please specify)  

 
Q5 What year did you graduate from veterinary school?   
 
Q6 Do you have any other post-graduate qualifications (include college or specialist training)?  

If yes, please specify. 
 

Qualification University/Organization Year awarded 
   
   
   
   

 
 
Q7 Have you ever worked in veterinary medicine since your graduation? 

1   Yes 
2   No – Thank you. You do not need to answer any further questions.  Please return the 

questionnaire in the reply paid envelope provided.
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Professional History 
We would like to know what veterinary jobs you have worked in since graduation.  Please think of all the veterinary jobs you have held for more than 6 months 
since graduation and complete the following table as per the example. 

Start with the first job you had after graduation (that lasted for more than 6 months). 

In the first column (year start), write the year you started work in this position.  

In the second column (year end), write the year you finished work in this position. 

In the third column (job type), choose one of the letters below to describe how you would classify that position. 
A Predominantly clinical (see patients) 
B Predominantly government 
C Predominantly academia 
D Predominantly pharmaceutical industry 
E Other (please specify) 

In the fourth column (practice type), choose one of the letters below to describe the type of animals you mainly saw in that practice. 
A Predominantly large animal 
B Predominantly small animal 
C Mixed large/small animal practice 
D Specialized in one species (please specify) 
E Did not see animals (Do not complete any more of this row, go onto your next veterinary job) 

In the fifth column (location), write the name of  the city or town where you were practicing.  If not in Australia, write the name of that country. 
 
In the sixth to twelfth columns write the following with regard to each job. 

• approximate number of hours a week you usually worked 
• approximate number of X-rays a week you took (films) 
• how often you personally restrained animals during X-rays (daily, weekly, rarely or never) 
• approximate number of hours a week you performed surgery 
• whether there was a scavenging unit on your gaseous anaesthetic machine at that time (yes, no, don’t know, not applicable) 
• approximate number of hours per week you spent driving to see patients (not including driving between home and the surgery) 
• how often you used or administered insecticides (daily, weekly, rarely or never) – including anti-tick agents, anthelmintics, or flea treatments 
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 Year start Year end Job type Practice  

type 
Location Work X-rays Restrain 

animals 
during  
X-rays 

Surgery Scavenger Driving Pesticides 

   A clinical 
B govt. 
C academic 
D drug co. 
E other 
(which?) 

A large 
B small 
C mixed 
D special 
(which?) 
E not animal 

 Hours/ 
week 

Approx. 
no. films 
per week 

A Daily 
B Weekly 
C Rarely 
D Never 

Hours/ 
week 

Yes 
No 
DK 
N/A 

Hours 
/week 

A Daily 
B Weekly 
C Rarely 
D Never 

eg 98 99 A B Perth 40 10 D 4 no 5 B 

1             

2             

3             

4             

5             

6             

7             

8             

9             

10             
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Medical History Q8- Q16 
 
Q8 Have you ever smoked more than 1 cigarette a day for more than 1 month? 
 

A   No, never 
B   Yes, currently smoking 
  B1   Approximately how many cigarettes a day?  
  B2   What age were you when you started smoking?  
  B3   About how many years in total have you smoked?  
C   Yes, but not currently 
  C1   Approximately how many cigarettes a day did you smoke?  
  C2   What age were you when you started smoking?  
  C3   What age were you when you last stopped smoking? _________________    

  C4  About how many years in total did you smoke?  
 
Q9 Have you ever been diagnosed with cancer since graduating as a vet? 

 
1    Yes 
2    No  Please go to Question 12.   
 

Q10     If yes, what type of cancer was it and in what organ?  
            __________________________________________________________________   
 
Q11   What year was it diagnosed?  

 
Q12   Have you ever suspected or been diagnosed with any of the following  
 conditions? 
 
 Condition 

 
Yes/No Year 

Diagnosed 
Serological/Microbial 
laboratory confirmation 
of diagnosis? 
Yes/No 

No. days  
off work 

A Q fever     
B Brucellosis     
C Psittacosis/ornithosis     
D Leptospirosis     
E Cat scratch fever (Bartonella)     
F Toxoplasmosis     
G Listeriosis     
H Hydatids     
I Tuberculosis (bovine/avian)     
J Other zoonotic conditions 

(please specify) 
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Q13   Have you ever been vaccinated against tetanus? 
 
 1    Yes  In what year was your last vaccination?   
 2    No 
 
Q14   Have you ever been vaccinated against Q fever? 
 
 1    Yes  In what year was your last vaccination?   
 2    No 
 
Q15 Have you handled material from an abortion in the last 5 years? 
 
 1    Yes  If yes, from what species?        
 2    No 
 
Q16   Have you had any of the following conditions in the last 12 months? 

If you are currently not working in veterinary medicine please go to Acute Injury Section 
  Question 22. 
 

 Condition Number in 
last 12 
months 

Obtained medical 
treatment – including 
self treatment? Y/N 

A Dermatomycoses/ dermatophytosis   
B Dog bite/scratch with skin penetration   
C Cat bite/scratch with skin penetration   

 
 
Occupational Exposures Q17- Q21 
 
Q17  In your current job, how often do you use the following forms of radiation protection?  
        (Please answer by placing a tick (4) in one box only for each item ).  If you don't take  
         X-rays, tick the box for "Not Applicable". 
 

 Condition Not 
Applicable 

1 

Never 
 

2 
 

Occasionally 
 

3 

Frequently 
 

4 

Always 
 

5 

 

A Lead apron o o o o o  
B Thyroid protector o o o o o  
C Lead gloves o o o o o  
D Physical radiation 

screen o o o o o  
E Holders for X-ray 

film o o o o o  
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Q18   In your current job, how often do you find yourself working with inadequate restraint of an  

animal you are attending? 
 

1    Never or almost never 
2    Occasionally 
3    Frequently 
4    Always 
5    Not applicable, don't see animals. 

 
 
Q19 In the past 12 months, have you driven to see patients (not including driving between the 

home and the surgery)? 
 

1    Yes 
2    No  Please go to Acute Injury Section Question 22 
 

Q20 Approximately how many kilometres per week on average have you driven to see patients 
in the previous 12 months (not including driving between the home and the surgery)? 

 
1    <50 km 
2    50-100 km 
3    101-200 km 
4    201-300 km 
5    301+ km 

 
Q21 In the last 12 months, how often have you worn a seatbelt when driving on public road for  

work-related purposes (excluding driving between home and the surgery)? 
 
1    Never or almost never 
2    Occasionally 
3    Frequently 
4    Always 
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Acute Injury Q22- Q23 
We are interested in significant acute work-related injuries which you have sustained since 

graduation.  

Acute means as a result of a once only event. We will ask about chronic injuries, like back 

problems, later.  

Work-related means that the injury occurred while you were working as a veterinarian, or 

while you were travelling to see a patient.  

Significant injury is one which results in admission to hospital  for at least one overnight stay, 

work activities being suspended for one day or more, or in not being able to work at the same 

pace or with the same ease as usual for five days or more.  Significant injury includes any of 

the following: 

• motor vehicle crash related injury, both on and off road 
• cuts, lacerations, strains or sprains, dislocations or broken bones 
• animal handling or animal related injuries 
• falls 
• foreign bodies in eyes, ears etc. 
• needle sticks  
 
Q22 Since graduation, have you sustained any of these kinds of significant acute work related 

injuries? 
  

1    Yes How many?   
 2    No Please go to Question 23 (page 10) 
 
If yes, please complete a Significant Injury Response Section for up to two of the most serious 
injuries (ie., those for which you were admitted to hospital or which caused the most lost work 
time). 
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Significant Injury Response Section 1 
 
SIR1   When did the injury occur?                Month  ____   ____  Year ____   ____   ____   ____ 
SIR2   Where did the injury occur? (give exact place eg in practice rooms, in cattle handling yard, on a             

public road, in a paddock).   
 _____________________________________________________________________________ 
SIR3   What were you doing at the time of injury?  (eg. vaccinating cow, driving to attend patient, 

inspecting dog for ticks).   
   ____________________________________________________________________________     
SIR4   What went wrong? (eg. cow stepped back crushing me between stock rails, swerved to miss 

animal on road, dog bit me).   
 _____________________________________________________________________________ 
SIR5  What actually caused the injury? (eg. crushed between cow and stock rails, crash into tree, dog).  
 _____________________________________________________________________________ 
 _____________________________________________________________________________ 
SIR6   What safety precautions or devices were being used at the time the injury occurred? (eg. seat 

belt, animal restraining equipment, heavy work boots).   
 _____________________________________________________________________________ 
SIR7   What type of injuries did you sustain from this event and what part of the body was injured? 

Record up to three separate injuries, starting with the most severe (eg. fractured tibia, crushing 
injury to chest, deep laceration to forearm).   

 _____________________________________________________________________________ 

SIR8   What kind of treatment did you have?  More than one selection may apply. 

 1    Hospital admission            How many nights? _____ 
 2    Hospital emergency department 
 3    General practitioner 
 4    Medical specialist 
 5    Physiotherapy 
 6    Occupational therapy 
 7    Chiropractic 
 8    Self 
 9    Other (please specify)  
SIR9   How long were you off work? 
 1    Less than 1 day 2    More than 1 day         How many days? _____ 
SIR10   Once you returned to work, for how long were you unable to work at your normal level or     

pace? 
 1    Less than 1 day  2    More than 1 day         How many days? _____ 
SIR11   Did this injury have any longer term impact on your ability to work, or perform certain work-

related tasks? 

1    Yes, please specify  

2    No 

If no more significant acute injuries, go to Question 23 (page 10).  
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Significant Injury Response Section 2 
 
SIR1   When did the injury occur?                Month  ____   ____  Year ____   ____   ____   ____ 
SIR2   Where did the injury occur? (give exact place eg. in practice rooms, in cattle handling yard, on 

a public road, in a paddock). ____________________________________________________ 
  ____________________________________________________________________________  
SIR3   What were you doing at the time of injury?  (eg. vaccinating cow, driving to attend patient, 

inspecting dog for ticks).   
  ____________________________________________________________________________  
SIR4   What went wrong? (eg. cow stepped back crushing me between stock rails, swerved to miss 

animal on road, dog bit me).   
 _____________________________________________________________________________ 
SIR5  What actually caused the injury? (eg. crushed between cow and stock rails, crash into tree, dog).  
 _____________________________________________________________________________  
 _____________________________________________________________________________ 
SIR6   What safety precautions or devices were being used at the time the injury occurred? (eg. seat 

belt, animal restraining equipment, heavy work boots).   
 _____________________________________________________________________________ 
SIR7   What type of injuries did you sustain from this event and what part of the body was injured? 

Record up to three separate injuries, starting with the most severe (eg. fractured tibia, crushing 
injury to chest, deep laceration to forearm).   

 _____________________________________________________________________________ 

SIR8   What kind of treatment did you have? More than one selection may apply. 

 1    Hospital admission           How many nights? _____ 
 2    Hospital emergency department 
 3    General practitioner 
 4    Medical specialist 
 5    Physiotherapy 
 6    Occupational therapy 
 7    Chiropractic 
 8    Self 
 9    Other (please specify)  
SIR9  How long were you off  work? 
 1    Less than 1 day 2    More than 1 day        How many days? _____ 
SIR10  Once you returned to work, for how long were you unable to work at your normal level or 

pace? 
 1    Less than 1 day   2    More than 1 day       How many days? _____ 
SIR11  Did this injury have any longer term impact on your ability to work, or perform certain work-   

related tasks? 

1    Yes, please specify  

2    No 
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Acute Injury Continued 
 
Q23 In addition to significant acute injury since graduation, we are also interested in less serious 
acute work related injuries during the previous 12 months.  If you are not currently working in 
veterinary medicine, please go to Chronic Injury Section Question 24.   
Have you experienced any acute work related injuries of any severity in the previous 12 months 
(excluding those you have already told us about)? 
 

1   Yes         Please complete an injury response section below for up to three of the most      
                                      severe injuries. 
2   No          Please go to Chronic Injury Section Question 24 
 

 
Injury Response Section 1 

IR1   When did the injury occur?                Month  ____   ____  Year ____   ____   ____   ____ 
IR2   Where did the injury occur? (give exact place eg in practice rooms, in cattle handling yard, on a 

public road, in a paddock).   
 _____________________________________________________________________________ 
IR3   What were you doing at the time of injury?  (eg. vaccinating cow, driving to attend patient, 

inspecting dog for ticks).   
 _____________________________________________________________________________  
IR4   What went wrong? (eg. cow stepped back crushing me between stock rails, swerved to miss 

animal on road, dog bit me).   
 _____________________________________________________________________________ 
  
IR5   What actually caused the injury? (eg. crushed between cow and stock rails, crash into tree, dog).  
 _____________________________________________________________________________  
 _____________________________________________________________________________  
IR6   What safety precautions or devices were being used at the time the injury occurred? (eg. seat 

belt, animal restraining equipment, heavy work boots).   
 _____________________________________________________________________________  
IR7   What type of injuries did you sustain from this event and what part of the body was injured? 

Record up to three separate injuries, starting with the most severe (eg. fractured tibia, crushing 
injury to chest, deep laceration to forearm).   

 _____________________________________________________________________________  

IR8   What kind of treatment did you have? More than one selection may apply. 

 1    Hospital emergency department 
 2    General practitioner 
 3    Medical specialist 
 4    Physiotherapy 
 5    Occupational therapy 
 6    Chiropractic 
 7    Self 
 8    Other (Please specify)  
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IR9   How long were you off work? 

 1    Less than 1 day 2    More than 1 day         How many days? _____ 
 
IR10  Once you returned to work, for how long were you unable to work at your normal level or pace? 

 1    Less than 1 day 2    More than 1 day        How many days? _____ 
  
IR11  Did this injury have any longer term impact on your ability to work, or perform certain work-

related tasks? 

1    Yes, please specify  

2    No 

If no more acute injuries in the last 12 months, go to Chronic Injury Section Question 24. 
 

 

Injury Response Section 2 
IR1   When did the injury occur?                Month  ____   ____  Year ____   ____   ____   ____ 
IR2   Where did the injury occur? (give exact place eg. in practice rooms, in cattle handling yard, on a 

public road, in a paddock).   
 ____________________________________________________________________________  
IR3   What were you doing at the time of injury?  (eg. vaccinating cow, driving to attend patient, 
inspecting dog for ticks).   
 _____________________________________________________________________________  
IR4   What went wrong? (eg. cow stepped back crushing me between stock rails, swerved to miss 

animal on road, dog bit me).   
 _____________________________________________________________________________  
IR5   What actually caused the injury? (eg. crushed between cow and stock rails, crash into tree, dog).  
 ____________________________________________________________________________  
 ____________________________________________________________________________  
IR6  What safety precautions or devices were being used at the time the injury occurred? (eg. seat belt, 

animal restraining equipment, heavy work boots).   
 _____________________________________________________________________________ 
IR7  What type of injuries did you sustain from this event and what part of the body was injured? 

Record up to three separate injuries, starting with the most severe (eg. fractured tibia, crushing 
injury to chest, deep laceration to forearm).   

 ______________________________________________________________________ 
IR8 What kind of treatment did you have?  More than one selection may apply. 
 1    Hospital emergency department 
 2    General practitioner 
 3    Medical specialist 
 4    Physiotherapy 
 5    Occupational therapy 
 6    Chiropractic 
 7    Self 
 8    Other (Please specify)  
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IR9  How long were you off work? 

 1  Less than 1 day 2  More than 1 day           How many days? _____ 
 
IR10  Once you returned to work, for how long were you unable to work at your normal level or pace? 

 1  Less than 1 day 2  More than 1 day           How many days? _____ 
 
IR11  Did this injury have any longer term impact on your ability to work, or perform certain work-

related tasks? 

1    Yes, please specify  

2    No 

If no more acute injuries in the last 12 months, go to Chronic Injury Section Question 24. 
 

 

Injury Response Section 3 
IR1  When did the injury occur?                 Month  ____   ____  Year ____   ____   ____   ____ 
IR2  Where did the injury occur? (give exact place eg. in practice rooms, in cattle handling yard, on a 

public road, in a paddock).   
 _____________________________________________________________________________  
IR3  What were you doing at the time of injury?  (eg. vaccinating cow, driving to attend patient, 

inspecting dog for ticks).  
 __________________________________________________________________________ 
IR4  What went wrong? (eg. cow stepped back crushing me between stock rails, swerved to miss 
animal on road, dog bit me).   
 _____________________________________________________________________________  
IR5  What actually caused the injury? (eg. crushed between cow and stock rails, crash into tree, dog).  
 _____________________________________________________________________________  
 _____________________________________________________________________________  
IR6  What safety precautions or devices were being used at the time the injury occurred? (eg. seat belt, 

animal restraining equipment, heavy work boots).   
 _____________________________________________________________________________  
IR7  What type of injuries did you sustain from this event and what part of the body was 

injured? Record up to three separate injuries, starting with the most severe (eg. fractured 
tibia, crushing injury to chest, deep laceration to forearm).   

 ______________________________________________________________________ 

IR8  What kind of treatment did you have? More than one selection may apply. 
 1    Hospital emergency department 
 2    General practitioner 
 3    Medical specialist 
 4    Physiotherapy 
 5    Occupational therapy 
 6    Chiropractic 
 7    Self 
 8    Other (please specify)  
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IR9  How long were you off work? 
 
 1  Less than 1 day 2  More than 1 day           How many days? _____ 
 
IR10 Once you returned to work, for how long were you unable to work at your normal level or pace? 
 
 1  Less than 1 day 2  More than 1 day           How many days? _____ 
 
IR11  Did this injury have any longer term impact on your ability to work, or perform certain work-

related tasks? 
 

1   Yes, please specify  

2    No 
 
 

Chronic Injury Q24- Q26 
 

Q24 Do you have any chronic or periodic musculoskeletal problem that you believe is related to 
your work? (eg., back pain, joint pain such as elbow pain associated with pregnancy testing). 

 
1    Yes        Please go to Question 25 
2    No         Please go to  Reproductive Health Section Question 27 

 
 
Q25  Please specify the nature of the problem, including how often it occurs, and the impact it has 

on your work (such as requiring time off, or limiting the type of work you do). 
 ____________________________________________________________________________                
 ____________________________________________________________________________ 
 ______________________________________________________________________ 
 
Q26  Is there a specific acute event that appears to have been associated with the onset of this 

problem? Please describe. 
   
 ___________________________________________________________________________  
 ___________________________________________________________________________  
 ____________________________________________________________________ 
 
 
 
 
 
 
 
 
 
 



 

 234 

Reproductive Health Q27-Q29 
 
Questions 27-29 are for  women only – men please go to Workplace Stress Section (Question 30) 
 
Q27   Have you ever been pregnant?  1  Yes    Please go to Question 28 

2  No     Please go to Question 30 

 

Q28   In each of your pregnancies, for how long were you trying to become pregnant? 

 
Pregnancy Number of months I was trying 

to become pregnant. 
Tick below if you were not specifically 
trying to become pregnant. 

First    

Second   

Third   

Fourth   

Fifth   

Sixth   

  

Q29 Please complete a line in the following table for each pregnancy you have had.  Please 
indicate: the year the pregnancy ended; for how many weeks you were pregnant; whether the 
pregnancy was a twin (or multiple); the sex of the pregnancy; what the outcome of the 
pregnancy was; and whether the baby had any birth defects.  If your baby had a birth defect, 
please indicate the name or type of the baby’s condition. 

 

Pregnancy Year 
pregnancy 
ended 

Weeks 
pregnant 

Twin or 
multiple birth 

Sex 

(if 
known) 

Outcome Birth defects If there were any birth defects, 
please describe 

First   Single  1  
Twin  2  
>2  3  
Not sure 4  

 Live birth 1  
Stillbirth 2  
Termination 3  
Miscarriage 4  

Yes  1  
No  2  
Not sure 3  

 

Second   Single  1  
Twin  2  
>2  3  
Not sure 4  

 Live birth 1  
Stillbirth 2  
Termination 3  
Miscarriage 4  

Yes  1  
No  2  
Not sure 3  

 

Third   Single  1  
Twin  2  
>2  3  
Not sure 4  

 Live birth 1  
Stillbirth 2  
Termination 3  
Miscarriage 4  

Yes  1  
No  2  
Not sure 3  

 

Fourth    Single  1  
Twin  2  
>2  3  
Not sure 4  

 Live birth 1  
Stillbirth 2  
Termination 3  
Miscarriage 4  

Yes  1  
No  2  
Not sure 3  

 

Fifth   Single  1  
Twin  2  
>2  3  
Not sure 4  

 Live birth 1  
Stillbirth 2  
Termination 3  
Miscarriage 4  

Yes  1  
No  2  
Not sure 3  

 

Sixth   Single  1  
Twin  2  
>2  3  
Not sure 4  

 Live birth 1  
Stillbirth 2  
Termination 3  
Miscarriage 4  

Yes  1  
No  2  
Not sure 3  
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Workplace Stress Q30-Q33 
 
If you are not currently working in veterinary medicine, please go to Question 34. 
When we were designing this survey we tested our initial questionnaire among practicing 
veterinarians.  Almost all of them told us that one of the major health risks for Australian 
veterinarians was the stress experienced in veterinary practice.  In response to this information, we 
have added a series of questions looking at health and mental well-being and possible causes of 
workplace stress.  The series of questions that follow look at well-being, the effect of work on mental 
health, social support, job demands and job control.  We are keen to obtain information on as many 
vets as possible on this issue that is obviously important to veterinarians.  However, if you would 
prefer not to answer these questions, please go to Question 34.   
   

Q30   General affect 

This scale consists of a number of words that describe different feelings and emotions. Read each 
item and then mark with a tick (3) the appropriate answer in the box next to that word. Indicate 
to what extent your generally feel this way, that is, how you feel on the average. 

 

  
Very slightly or not at all 

1 
A little 

2 
Moderately 

3 
Quite a bit 

4 
Extremely 

5 

A interested o o o o o 
B distressed o o o o o 
C excited o o o o o 
D upset o o o o o 
E strong o o o o o 
F guilty o o o o o 
G scared o o o o o 
H hostile o o o o o 
I enthusiastic o o o o o 
J proud o o o o o 
K irritable o o o o o 
L alert o o o o o 
M ashamed o o o o o 
N inspired o o o o o 
O nervous o o o o o 
P determined o o o o o 
Q attentive o o o o o 
R jittery o o o o o 
S active o o o o o 
T afraid o o o o o 
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Q31 Your well being   
We would like to know if you have any medical complaints and how your health has been in general, 
over the past few weeks. Please answer all the questions below simply by ticking one box next to the 
answer that you think most nearly applies to you. REMEMBER that we want to know about present 
and recent complaints, not those that you had in the distant past.  
It is important that you try to answer all the questions.   Please tick one box for each question. 
 
Have you recently.... 
 
A. Been able to concentrate on whatever 
 you’re doing? 
 
 1  better than usual  
 2  same as usual  
 3  worse than usual  
 4  much less than usual  

B. Lost much sleep over worry? 

 1  not at all  
 2  no more than usual  
 3  rather more than usual  
 4  much more than usual  

C. Felt that you are playing a useful part 
in things? 

 
 1  more so than usual   
 2  same as usual  
 3  less useful than usual  
 4  much less than usual  

D. Felt capable of making decisions 
about things? 

 
 1  more so than usual   
 2  same as usual  
 3  less than usual  
 4  much less than usual  

E. Felt constantly under strain? 
 
 1  not at all  
 2  no more than usual  
 3  rather more than usual 
 4  much more than usual  

F. Felt that you couldn’t overcome your 
difficulties? 

 
 1  not at all  
 2  no more than usual  
 3  rather more than usual 
 4  much more than usual  

 

G. Been able to enjoy your normal day-
to-day activities? 

 
 1  more so than usual   
 2  same as usual  
 3  less than usual  
 4  much less than usual  

H. Been able to face up to your 
problems? 

 
 1  more so than usual   
 2  same as usual  
 3  less than usual  
 4  much less than usual  

I. Been feeling unhappy or depressed? 
 
 1  not at all  
 2  no more than usual  
 3  rather more than usual 
 4  much more than usual  

J. Been losing confidence in yourself? 
 
 1  not at all  
 2  no more than usual  
 3  rather more than usual  
 4  much more than usual  

K. Been thinking of yourself as a 
worthless person? 

 
 1  not at all  
 2  no more than usual  

 3  rather more than usual  
 4  much more than usual  

L. Been feeling reasonably happy, all 
things considered? 

 
 1  more so than usual   
 2  same as usual  
 3  less than usual  
 4  much less than usual
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Q32   Feelings about work 
Thinking of the past few weeks, how much of the time has your job made you feel 
each of the following?  Please answer by placing a tick (3) in one box only for each 
question below. 

  
Never 

1 
Occasionally 

2 
Some of the 

time 
3 

Much of the 
time 

4 

Most of the 
time 

5 

All of the time 
6 

A gloomy o o o o o o 
B calm o o o o o o 
C uneasy o o o o o o 
D enthusiastic o o o o o o 
E cheerful o o o o o o 
F worried o o o o o o 
G contented o o o o o o 
H tense o o o o o o 
I depressed o o o o o o 
J optimistic o o o o o o 
K relaxed o o o o o o 
L miserable o o o o o o 

 

Q33   Social support at home    

The following statements are concerned with your support outside work. 
Please indicate the extent of your agreement or disagreement by circling 
the appropriate number. 

Strongly disagree  1 
Disagree  2 
Agree  3 
Strongly agree                             4 

           
                                                                                                                            Disagree  

Agree 
 

A.   If I had a problem at work, there would be at least one sympathetic person 
(friend or family) who would listen and care 

1 2 3 4 

B.   If I needed help with a personal problem there is someone (friend or family) to   
whom I could turn 

1 2 3 4 

C.   If I got very sick no one would care very much or help me out 1 2 3 4 

D.   I am generally quite satisfied with my social life 1 2 3 4 

E.   My family life is so awful I just want to leave 1 2 3 4 

F.   If I were in any trouble I'd be hard pressed to find someone to help me 1 2 3 4 

G.  I have good friends I can rely on no matter how awful I sometimes am 1 2 3 4 

H.  I feel that there are not enough people in my life with whom I can share private 1 2 3 4 
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thoughts and feelings 

I.   If I have a bad day at work I can rely on friends and family to cheer me up 1 2 3 4 

J.   I have a very supportive family 1 2 3 4 

K.  If my spouse is upset or angry about his/her work it usually doesn't bother me 1 2 3 4 

 
Final Questions Q34-Q36 
 
Q34   Are there any other issues relating to your health which you believe are associated 
with your occupation as a veterinarian and which have not been covered by previous 
questions? If so, would you like to tell us about them?  
   
   
   
   
   
   
   
   
   
   
   
   
 
Q35  Can we contact you to ask you if you will participate in future studies? 

   

1   Yes 

2   No 

 

Q36  If we were to undertake a serological study of zoonoses would you be likely to 
agree to provide blood for testing for zoonoses?  (This does not obligate you in any 
way - see information sheet for more information). 

 

1   Yes 

2   No 

 
Thank you very much for completing this questionnaire.  This information will help 

provide further information on the disease risk and health of veterinarians in 
Australia. 

 
Please return this questionnaire in the reply paid envelope provided. 
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Appendix B: List Descriptors utilised in Coding 
 
Item 3: Place of Injury 
 

tblPlace 
ListDescription ListValues 

HOM - Farm-house 1.1 
HOM - Free-standing house (home visiting) 1.2 
HOM - Flat, apartment, terrace house 1.3 
HOM - Boarding house, hostel 1.4 
HOM - Caravan, mobile home 1.5 
HOM - Other or unspecified 1.9 
RES - Institutional home 2.1 
RES - Home for elderly, frail or sick 2.2 
RES - Prison 2.3 
RES - Other or unspecified 2.9 
SCH - Childcare centre 3.1 
SCH - Pre-school, kindergarten 3.2 
SCH - Primary school 3.3 
SCH - Secondary school 3.4 
SCH - Tertiary and adult education institutions 3.5 
SCH - Public administration place 3.6 
SCH - Place for the arts 3.7 
SCH - Other or unspecified 3.9 
HOS - Hospital / Vet Hospital 4.1 
HOS - Community health centre 4.2 
HOS - Medical surgery or Vet clinic 4.3 
HOS - Dental surgery or clinic 4.4 
HOS - Other or unspecified 4.9 
REC - Amusement park 5.1 
REC - Holiday resort 5.2 
REC - Public park 5.3 
REC - Aquatic recreation centre 5.4 
REC - Zoological Gardens 5.5 
REC - Other or unspecified 5.9 
SPO - Oval, field, pitch 6.1 
SPO - Stadium, arena 6.2 
SPO - Race track (horse, motorcycle, car, etc) 6.3 
SPO - Other: land-based sport 6.4 
SPO - Other: water-based sport 6.5 
SPO - Other: snow or ice based sport 6.6 
SPO - Other or unspecified 6.9 
STR - Freeway 7.1 
STR - Urban road 7.2 
STR - Non-urban road 7.3 
STR - Other or unspecified 7.9 
TRA - Shop 8.1 
TRA - Commercial eating place 8.2 
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tblPlace 
ListDescription ListValues 

TRA - Entertainment/drinking place 8.3 
TRA - Airport 8.4 
TRA - Bus or railway station 8.5 
TRA - Service station 8.6 
TRA - Warehouse 8.7 
TRA - Office building 8.8 
TRA - Other or unspecified 8.9 
IND - Construction site 9.1 
IND - Demolition site 9.2 
IND - Factory 9.3 
IND - Other or unspecified 9.9 
MIN - Underground mine 10.1 
MIN - Open mine or quarry 10.2 
MIN - Oil or gas extraction facility 10.3 
MIN - Other or unspecified 10.9 
FAR - Paddock 11.1 
FAR - Stockyard / Handling Yard 11.2 
FAR - Shed (other than Dairy) 11.3 
FAR - Timber Plantation 11.4 
FAR - Dairy Shed 11.5 
FAR - Piggery 11.6 
FAR - Aviary 11.7 
FAR - Other farm area or unspecified 11.9 
OTH - Bush, remote or undeveloped place 12.1 
OTH - Railway (excl. station [8.5]) 12.2 
OTH - Camping ground, caravan park (excl. caravan) 12.3 
OTH - On board a vehicle 12.4 
OTH - Other specified place 12.9 
Unspecified place 13.9 
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Item 4: Activity at the Time of Injury 
 

tblActivity 
ListDescription ListValues 

Vaccinating / TB testing 1 
Performing procedures 2 
Surgical Procedure 2.1 
Orthopaedic Procedure 2.2 
Obstetric Procedure 2.3 
Anaesthetic Procedure 2.4 
Medical Procedure 2.5 
Other or Unspecified Procedure 2.9 
Driving 3 
Examining animals 4 
Restraining animal 4.1 
Lifting / moving animal 4.2 
Collecting sample 5 
Quarantine 6 
Euthanizing animals 7 
Operating diagnostic equipment 8 
Conducting post-mortem studies 9 
Laboratory 10 
Administration 11 
Public 12 
Regulatory 13 
Inspection 14 
Monitoring 15 
Clerical 16 
Training 17 
Zoological activity 18 
Teaching 19 
Advising 20 
Other 21 
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Item 5: What went wrong (Main external Cause of injury) 
 

tblWhatWentWrong 
ListDescriptions ListValues 

Pedestrian injured in collision with pedal cycle V01 
Pedestrian injured in collision with two- or three-wheeled motor vehicle V02 
Pedestrian injured in collision with car, pick-up truck or van V03 
Pedestrian injured in collision with heavy transport vehicle or bus V04 
Pedestrian injured in collision with railway train or railway vehicle V05 
Pedestrian injured in collision with other nonmotor vehicle V06 
Pedestrian injured in other and unspecified transport accidents V09 
Pedal cyclist injured in collision with pedestrian or animal V10 
Pedal cyclist injured in collision with other pedal cycle V11 
Pedal cyclist injured in collision with two- or three-wheeled motor vehi V12 
Pedal cyclist injured in collision with car, pick-up truck or van V13 
Pedal cyclist injured in collision with heavy transport vehicle or bus V14 
Pedal cyclist injured in collision with railway train or railway vehicle V15 
Pedal cyclist injured in collision with other nonmotor vehicle V16 
Pedal cyclist injured in collision with fixed or stationary object V17 
Pedal cyclist injured in noncollision transport accident V18 
Pedal cyclist injured in other and unspecified transport accidents V19 
Motorcycle rider injured in collision with pedestrian or animal V20 
Motorcycle rider injured in collision with pedal cycle V21 
Motorcycle rider injured in collision with two- or three-wheeled motor v V22 
Motorcycle rider injured in collision with car, pick-up truck or van V23 
Motorcycle rider injured in collision with heavy transport vehicle or bu V24 
Motorcycle rider injured in collision with railway train or railway vehi V25 
Motorcycle rider injured in collision with other nonmotor vehicle V26 
Motorcycle rider injured in collision with fixed or stationary object V27 
Motorcycle rider injured in noncollision transport accident V28 
Motorcycle rider injured in other and unspecified transport accidents V29 
Occupant of three-wheeled motor vehicle injured in collision with pedest V30 
Occupant of three-wheeled motor vehicle injured in collision with pedal V31 
Occupant of three-wheeled motor vehicle injured in collision with two- o V32 
Occupant of three-wheeled motor vehicle injured in collision with car, p V33 
Occupant of three-wheeled motor vehicle injured in collision with heavy V34 
Occupant of three-wheeled motor vehicle injured in collision with railwa V35 
Occupant of three-wheeled motor vehicle injured in collision with other V36 
Occupant of three-wheeled motor vehicle injured in collision with fixed V37 
Occupant of three-wheeled motor vehicle injured in noncollision transpor V38 
Occupant of three-wheeled motor vehicle injured in other and unspecified V39 
Car occupant injured in collision with pedestrian or animal V40 
Car occupant injured in collision with pedal cycle V41 
Car occupant injured in collision with two- or three-wheeled motor vehic V42 
Car occupant injured in collision with car, pick-up truck or van V43 
Car occupant injured in collision with heavy transport vehicle or bus V44 
Car occupant injured in collision with railway train or railway vehicle V45 
Car occupant injured in collision with other nonmotor vehicle V46 
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tblWhatWentWrong 
ListDescriptions ListValues 

Car occupant injured in collision with fixed or stationary object V47 
Car occupant injured in noncollision transport accident V48 
Car occupant injured in other and unspecified transport accidents V49 
Occupant of pick-up truck or van injured in collision with pedestrian or V50 
Occupant of pick-up truck or van injured in collision with pedal cycle V51 
Occupant of pick-up truck or van injured in collision with two- or three V52 
Occupant of pick-up truck or van injured in collision with car, pick-up V53 
Occupant of pick-up truck or van injured in collision with heavy transpo V54 
Occupant of pick-up truck or van injured in collision with railway train V55 
Occupant of pick-up truck or van injured in collision with other nonmoto V56 
Occupant of pick-up truck or van injured in collision with fixed or stat V57 
Occupant of pick-up truck or van injured in noncollision transport accid V58 
Occupant of pick-up truck or van injured in other and unspecified transp V59 
Occupant of heavy transport vehicle injured in collision with pedestrian V60 
Occupant of heavy transport vehicle injured in collision with pedal cycl V61 
Occupant of heavy transport vehicle injured in collision with two- or th V62 
Occupant of heavy transport vehicle injured in collision with car, pick- V63 
Occupant of heavy transport vehicle injured in collision with heavy tran V64 
Occupant of heavy transport vehicle injured in collision with railway tr V65 
Occupant of heavy transport vehicle injured in collision with other nonm V66 
Occupant of heavy transport vehicle injured in collision with fixed or s V67 
Occupant of heavy transport vehicle injured in noncollision transport ac V68 
Occupant of heavy transport vehicle injured in other and unspecified tra V69 
Bus occupant injured in collision with pedestrian or animal V70 
Bus occupant injured in collision with pedal cycle V71 
Bus occupant injured in collision with two- or three-wheeled motor vehic V72 
Bus occupant injured in collision with car, pick-up truck or van V73 
Bus occupant injured in collision with heavy transport vehicle or bus V74 
Bus occupant injured in collision with railway train or railway vehicle V75 
Bus occupant injured in collision with other nonmotor vehicle V76 
Bus occupant injured in collision with fixed or stationary object V77 
Bus occupant injured in noncollision transport accident V78 
Bus occupant injured in other and unspecified transport accidents V79 
Animal-rider or occupant of animal-drawn vehicle injured in transport ac V80 
Occupant of railway train or railway vehicle injured in transport accide V81 
Occupant of streetcar injured in transport accident V82 
Occupant of special vehicle mainly used on industrial premises injured i V83 
Occupant of special vehicle mainly used in agriculture injured in transp V84 
Occupant of special construction vehicle injured in transport accident V85 
Occupant of special all-terrain or other motor vehicle designed primaril V86 
Traffic accident of specified type but victim's mode of transport unknow V87 
Nontraffic accident of specified type but victim's mode of transport unk V88 
Motor- or nonmotor-vehicle accident, type of vehicle unspecified V89 
Water transport accidents V94 
Aircraft causing accidents V95 
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tblWhatWentWrong 
ListDescriptions ListValues 

Other specified transport accidents V98 
Unspecified transport accident V99 
Fall on same level from slipping, tripping and stumbling W01 
Other fall on same level due to collision with, or pushing by, another p W03 
Fall while being carried or supported by other persons W04 
Fall involving other furniture W08 
Fall on and from stairs and steps W10 
Fall on and from ladder W11 
Fall on and from scaffolding W12 
Fall from, out of or through building or structure W13 
Other fall from one level to another W17 
Other fall on same level W18 
Unspecified fall W19 
Struck by thrown, projected or falling object W20 
Striking against or struck by other objects W22 
Caught, crushed, jammed or pinched in or between objects W23 
Contact with lifting and transmission devices, not elsewhere classified W24 
Contact with sharp glass W25 
Contact with scalpel or knife W26 
Contact with nonpowered hand tool W27 
Contact with other powered hand tools and household machinery W29 
Contact with agricultural machinery W30 
Contact with other and unspecified machinery W31 
Handgun discharge W32 
Rifle, shotgun and larger firearm discharge W33 
Discharge from other and unspecified firearms W34 
Explosion and rupture of other specified pressurised devices W38 
Explosion of other materials W40 
Exposure to high-pressure jet W41 
Exposure to noise W42 
Exposure to vibration W43 
Foreign body entering into or through eye or natural orifice W44 
Foreign body or object entering through skin W45 
Needle Stick Injury W45.1 
Other penetrating injury W45.2 
Exposure to other and unspecified inanimate mechanical forces W49 
Hit, struck, kicked, twisted, bitten or scratched by person W50 
Hit, struck, kicked or twisted by animal (other than dog) W50.1 
Bitten by animal (other than dog) W50.2 
Scratched by animal W50.3 
Striking against or bumped into by person W51 
Crushed, pushed against or stepped on by crowd W52 
Crushed, pushed against or stepped on by animal W52.1 
Bitten by rat W53 
Bitten or struck by dog W54 



 

 245 

tblWhatWentWrong 
ListDescriptions ListValues 

Bitten or struck by other mammals W55 
Contact with marine animal W56 
Bitten or stung by non-venomous insect and other non-venomous arthropods W57 
Bitten or struck by crocodile or alligator W58 
Bitten or crushed by other reptiles W59 
Contact with plant thorns and spines and sharp leaves W60 
Exposure to other and unspecified animate mechanical forces W64 
Drowning and submersion W65 
Accidental suffocation and strangulation in bed W75 
Other accidental hanging and strangulation W76 
Threat to breathing due to cave-in, falling earth and other substances W77 
Inhalation of gastric contents W78 
Confined to or trapped in a low-oxygen environment W81 
Other specified threats to breathing W83 
Unspecified threat to breathing W84 
Exposure to electric transmission lines W85 
Exposure to other specified electric current W86 
Exposure to unspecified electric current W87 
Exposure to ionising radiation W88 
Exposure to man-made visible and ultraviolet light W89 
Exposure to other nonionising radiation W90 
Exposure to unspecified type of radiation W91 
Exposure to excessive heat of man-made origin W92 
Exposure to excessive cold of man-made origin W93 
Exposure to high and low air pressure and changes in air pressure W94 
Exposure to other and unspecified man-made environmental factors W99 
Exposure to other specified smoke, fire and flames X08 
Contact with other and unspecified heat and hot substances X19 
Contact with venomous snakes and lizards X20 
Contact with venomous spiders X21 
Contact with hornets, wasps and bees X23 
Contact with centipedes and venomous millipedes (tropical) X24 
Contact with other specified venomous arthropods X25 
Contact with venomous marine animals and plants X26 
Contact with other specified venomous animals X27 
Contact with other specified venomous plants X28 
Contact with unspecified venomous animal or plant X29 
Exposure to excessive natural heat X30 
Exposure to excessive natural cold X31 
Exposure to sunlight X32 
Exposure to other and unspecified forces of nature X39 
Accidental poisoning by and exposure to other and unspecified chemicals X49 
Overexertion and strenuous or repetitive movements X50 
Exposure to other specified factors X58 
Exposure to unspecified factor X59 
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tblWhatWentWrong 
ListDescriptions ListValues 

Intentional self-harm X83 
Sexual assault by bodily force Y05 
Assault by other specified means Y08 
Assault by unspecified means Y09 
Poisoning by and exposure to other and unspecified chemicals and noxious Y19 
Hanging, strangulation and suffocation, undetermined intent Y20 
Drowning and submersion, undetermined intent Y21 
Handgun discharge, undetermined intent Y22 
Rifle, shotgun and larger firearm discharge, undetermined intent Y23 
Other and unspecified firearm discharge, undetermined intent Y24 
Contact with explosive material, undetermined intent Y25 
Exposure to smoke, fire and flames, undetermined intent Y26 
Contact with steam, hot vapours and hot objects, undetermined intent Y27 
Contact with sharp object, undetermined intent Y28 
Contact with blunt object, undetermined intent Y29 
Falling, jumping or pushed from a high place, undetermined intent Y30 
Falling, lying or running before or into moving object, undetermined int Y31 
Crashing of motor vehicle, undetermined intent Y32 
Other specified events, undetermined intent Y33 
Unspecified event, undetermined intent Y34 
Legal intervention Y35 
Bacterial vaccines Y58 
Other and unspecified vaccines and biological substances Y59 
Other specified vaccines and biological substances Y59.8 
Vaccine or biological substance, unspecified Y59.9 
Unintentional cut, puncture, perforation or haemorrhage during surgical Y60 
Unspecified misadventure during surgical and medical care Y69 
Miscellaneous devices, not elsewhere classified Y74.8 
Diagnostic and monitoring devices Y78.0 
Surgical instruments, materials and devices (including sutures) Y78.3 
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Item 6: Mechanism of Injury 
 
 

tblMechanism 
ListDescription ListValues 

Fall by stumbling on same level 1 
Fall by slipping, tripping on same level 2 
Fall on or from stairs 3 
Fall/jump from lesser height (less than 1 metre) 4 
Fall/jump from greater height (more than 1 metre) 5 
Other specified fall 8 
Unspecified fall 9 
Contact with moving object 10 
Contact with static object 11 
Contact with person 12 
Contact with animal 13 
Lifting Animal 14 
Other specified contact 18 
Unspecified contact 19 
Pinching, crushing 20 
Cutting, tearing 21 
Puncture 22 
Bite/sting by animal 23 
Other specified crushing/piercing 28 
Unspecified crushing/piercing 29 
Strangulation 40 
Obstruction of airways 41 
Drowning and near-drowning 42 
Compression of chest 43 
Asphyxia due to smoke, or to oxygen depletion 44 
Other specified suffocation 48 
Unspecified suffocation 49 
Corrosion by solid substances 50 
Corrosion by liquid substances 51 
Corrosion by gaseous substances 52 
Corrosion unspecified 53 
Poisoning by solid substances 54 
Poisoning by liquid substances 55 
Poisoning by gaseous substances 56 
Poisoning, unspecified 57 
Other specified chemical effect 58 
Unspecified chemical effect 59 
Hot liquids or steam 60 
Hot objects 61 
Open fire, flames 62 
Part of body cooling 64 
Whole body cooling 65 
Contact cooling 66 
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tblMechanism 
ListDescription ListValues 

Cold, unspecified 67 
Other specified thermal effect 68 
Unspecified thermal effect 69 
Electric current 70 
Welding light 71 
Sun light 72 
Other specified electric/radiation effect 78 
Unspecified electric/radiation effect 79 
Unspecified acute over-exertion of body or part of body 89 
Acoustic energy, loud noise 90 
Other specified mechanism of injury 98 
Unspecified mechanism of injury 99 
 
 
 
Item 7: Safety Precautions in use at time of injury 
 

tblSafety 
ListDescription ListValues 

Elimination 1 
Substitution 2 
Isolation or enclosure of the hazard 3 
Animal guard / Muzzle 3.1 
Restricting enclosure eg cattle crush 3.2 
Other 3.9 
Engineering solutions 4 
Animal restraint 4.1 
Physical restraint 4.11 
Animal sedation 4.12 
Other 4.19 
Personal restraint 4.2 
Seat Belt 4.21 
Cautious approach/action 4.22 
Other 4.29 
Administration solutions 5 
Personal Protective Equipment 6 
Heavy work boots 6.1 
Gloves 6.2 
Other PPE 6.9 
Not stated 7 
None 8 
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Item 8 Major Factors involved in Injury 
 

tblMajorFactors 
ListDescriptions ListValues 

Passenger car or station wagon, people mover 0509 
Ag-bike 0511 
Motorcycle or sidecar, other or unspecified 0519 
Truck or goods van (3 tonnes or more) 0521 
Light truck, utility, van ( 0522 
Bus (10 seats or more) 0539 
Bicycle 0549 
Trailer or horsefloat 0559 
Train or tram 0569 
Tractor 0571 
Harvesting machine 0572 
Auger 0573 
Slasher 0574 
Fork lift or lift truck 0575 
Mobile machinery other or unspecified 0579 
Vehicle part, fitting or accessory 0589 
Other or unspecified transport 0599 
Scaffolding 0712 
Shearing plant 0751 
Dairy/milking plant 0752 
Press (excludes printing press [0799]) 0753 
Fixed plant/machinery other or unspecified 0759 
Welding equipment 0761 
Other or unspecified tool 0799 
Tree (includes branch, stick, twig) 0801 
Plant (excludes tree [0801]) 0802 
Climatic factor (eg. wind rain, snow, sunshine) 0811 
Natural surface (includes irregularity, such as pothole, ditch) 0821 
Bee, wasp 0831 
Dog 0832 
Horse 0833 
Reptile 0834 
Spider 0835 
Cattle 0836 
Sheep 0837 
Cat 0838 
Other or unspecified natural object or animal 0899 
Pesticide, insecticide, herbicide 1008 
Fence, gate 1141 
Handrail, railing, banister 1161 
Electrical fixture (includes wiring system) 1189 
Other or unspecified structure or fixture 1199 
Material (not part of structure or of uncertain origin) 1200 
Pin, needle (excludes hypodermic needle ) 1301 
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tblMajorFactors 
ListDescriptions ListValues 

Hypodermic needle, syringe 1302 
Hot water 1321 
Water (excludes hot water) 1322 
Rope or string 1331 
Other or unspecified factor 1399 
 
 
 
 
Item 9: Nature of Injury (Principle diagnosis) 
 

tblNature 
ListDescription ListValues 

Bruising / Superficial STI (excl eye) 1 
Open wound (excludes eye [13]) 2 
Fracture (excludes tooth [21]) 3 
Dislocation 4 
Sprain or strain 5 
Injury to nerve (includes spinal cord; excludes intracranial injury [20]) 6 
Injury to blood vessel 7 
Injury to muscle or tendon 8 
Crushing injury 9 
Traumatic amputation (incl. partial) 10 
Injury to internal organ 11 
Burn or corrosion (excludes eye [13]) 12 
Eye injury (excludes foreign body in external eye [14.1]; includes burn) 13 
Foreign body 14 
Intracranial injury (includes concussion) 20 
Dental injury (includes fractured tooth) 21 
Drowning or immersion 22 
Asphyxia or other threat to breathing (excludes drowning [22]) 23 
Electrical injury 24 
Poisoning or toxic effect ( excl bite [26]) 25 
Effect of venom; any insect bite 26 
Other specified nature of injury 27 
Injury of unspecified nature 28 
Multiple injuries of more than one `nature' 29 
No injury detected 30 
Infection of wound 31 
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Item 10: Bodily Location of Injury 
 

tblBodyLocation 
ListDescriptions ListValues 

Head (excludes face [2]) 1 
Face (excludes eye [22]) 2 
Neck 3 
Thorax 4 
Abdomen 5 
Lower back (incl loin) 6 
Pelvis (inc perineum,anogenital and buttocks) 7 
Shoulder 8 
Upper arm 9 
Elbow 10 
Forearm 11 
Wrist 12 
Hand (includes fingers) 13 
Hip 14 
Thigh 15 
Knee 16 
Lower leg 17 
Ankle 18 
Foot (includes toes) 19 
Unspecified bodily location 20 
Multiple injuries (more than one location) 21 
Eyes 22 
Body location NOT REQUIRED 23 
 
 
 
 
Item 11: Kind of Treatment reported 
 

tblTreatment 
ListDescription ListValues 

Hospital admission 1 
Hospital emergency department 2 
General Practitioner 3 
Medical Specialist 4 
Physiotherapist 5 
Occupational Therapy 6 
Chiropractic 7 
Self 8 
Other 9 
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Item 12: Chronic Injury Location 
 

tblChronicLoc 
ListDescription ListValues 

Head (excludes face [2]) 1 
Face (excludes eye [22]) 2 
Neck 3 
Thorax 4 
Abdomen 5 
Lower back (incl loin) 6 
Pelvis 7 
Shoulder 8 
Upper arm 9 
Elbow 10 
Forearm  11 
Wrist 12 
Hand (includes fingers) 13 
Hip 14 
Thigh 15 
Knee 16 
Lower leg 17 
Ankle 18 
Foot (includes toes) 19 
Unspecified bodily location 20 
Multiple injuries 21 
Eyes 22 
Other 23 
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Appendix C: Poster Presentation 
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Poster presented at the 29th Bain Fallon Memorial lectures 
Freemantle Western Australia, 1-6 July 2007 
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Appendix D: Invited Conference Presentations/Papers  
 

Presentation Lucas M Significant injuries in Australian veterinarians EPICOH 2007 
Banff Canada 9-12 October 2007. Conference abstract published in Occupational and 
Environmental Medicine 64(12):e40, December 2007 
 

OCCUPATIONAL AND ENVIRONMENTAL MEDICINE 
211 SIGNIFICANT INJURIES IN AUSTRALIAN VETERINARIANS 
ISSN: 1351-0711 Accession: 00022707-200712000-00228 

Author(s): Lucas, M. 

Issue: Volume 64(12), December 2007, p e40 
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Objectives: High injury prevalence has been reported among Australian veterinarians. Factors 

associated with serious injuries and the reported use of safety precautions when injured is described. 

Specific objectives: to identify the factors associated with serious injuries and the reported use of safety 

precautions when injured in Australian veterinarians. 

Methods: Injury data from 2800 respondents to a cross-sectional survey of all veterinary medical 

graduates from Australian universities from 1960–2001 were reviewed and factors associated with 

work related significant injuries described. The use of safety precautions when injured is described. 

Results: 2188 significant injuries were reported. Thirty-two per cent of injuries were treated in hospital 

with 50% of those requiring admission. Thirty-seven per cent of injuries occurred whilst undertaking 

procedural activity, 21% whilst examining animals and 15.3% whilst moving or restraining an animal. 

Hand injuries were the most common bodily location of injury (33% of respondents), followed by 

injury to the rest of the upper limbs (12.7%) and the face (9%). Thirty-six per cent of veterinarians 

reported treatment for open wounds, 15.3% for reduction of fracture/dislocation, and 13% for soft 

tissue injury/bruising in their career. Sixty-three episodes of intracranial injury were reported and there 

were 19 traumatic amputations. Bites by animals (25.7%), kicks or strikes (28%), animal contact 

(12.2%) and cutting or scratching (7.6%) were the most common mechanism of injury. The major 

animals involved included cattle (21.7%), horses (20.7%), dogs (19.8%) and cats (7.7%). Motor 

vehicles were associated with 6.5% of serious injuries reported. Fifty-five per cent of veterinarians 

reported the use of safety precautions when injured. Restricting enclosures such as cattle crushes 

(13%), animal restraints (11.7%), physical restraints (8.0%) and animal sedation (4.5%) were the most 

commonly described safety precautions in use at the time of injury. 
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Conclusion: The major factors associated with significant injuries and the use of safety precautions 

when injured are described. The findings reported should enable a better understanding of the risk 

factors associated with these injuries and enable more targeted injury prevention measures appropriate 

for this high risk occupational group. 
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Injury in Australian veterinarians

Lin Fritschi1, Lesley Day2, Adeleh Shirangi3, Ian Robertson4, Michael Lucas3 and Andrew Vizard5

Background There are a number of risk factors for traumatic injury in veterinary practice but there is little

information on the prevalence of injuries or the factors associated with injury in this profession.

Aims To identify the prevalence of injuries sustained by veterinarians and the groups most at risk for

different types of injury.

Methods Cross-sectional survey of Australian veterinarians. Subjects were asked whether they had ever had

a significant work-related injury, a less serious acute work injury in the last 12 months, a work-related

chronic musculoskeletal problem or dog or cat bites. The prevalence of injuries by gender, practice

type and decade of graduation were reported and multivariate logistic regression was used to

examine the risk of each type of injury.

Results Of 2800 veterinarians, over half (51%) reported a significant work-related injury during their career

while 26% of practitioners reported having at least one injury in the previous 12 months. Chronic

work-related musculoskeletal problems were reported by 49% of respondents. Dog and cat bites

were also very common. After adjusting for graduation year and university, males were more likely

than females to have experienced cat or dog bites or have a chronic or significant injury, and large

animal veterinarians were most likely to have chronic or significant injuries.

Conclusions A high injury prevalence was found among Australian veterinarians with large animal practitioners at

highest risk. This is the largest study of Australian veterinarians to have been reported and has shown

that injuries are common and serious in the profession.

Key words Animals; injury; veterinarians.

Introduction

There are a number of risk factors for traumatic injury

present in veterinary practice. Veterinarians work closely

with animals, often performing procedures that cause

the animal pain or distress. The circumstances of exam-

ination or treatment may upset the animal, requiring

veterinarians to physically restrain animals they are ex-

amining. Many of the animals that are treated are large

and heavy, or may be capable of biting, kicking or

scratching in response to their handling. In addition,

many veterinarians spend much of their working life in

driving, often on minor roads in order to see and treat

patients. Some of this driving will be done at night, or

when the veterinarian is tired and these factors increase

the risk of automobile accidents.

Several mortality studies have indicated that veteri-

narians are at increased risk of death from work-related

injuries, motor vehicle accidents and suicide [1–5]. Non-

fatal work-related injuries are also common in veterinar-

ians. Surveys in theUnited States and Finland suggest that

during a period of 12 months perhaps a quarter of veter-

inarians will suffer some sort of work-related injury [6,7].

This paper reports the results of a national study of

work-related injuries among Australian veterinary school

graduates as a first step towards reducing the injury

burden among this high-risk occupational group. Previ-

ous Australian studies have been small and confined to

one state, or to specific practice types [8,9]. The aim of

this paper is to report the prevalence of self-reported

work-related injuries, and dog and cat bites by practice

type, gender and year of graduation.

Methods

All 7929 veterinarians who graduated from any of the four

Australian veterinary schools (University of Queensland,
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University of Melbourne, Murdoch University and

University of Sydney) between 1960 and 2000 were el-

igible for the study. Lists of graduates were obtained

from the alumni organizations of each university. Cur-

rent addresses of veterinarians were obtained from State

Veterinary Registration Board lists and the Australian

Veterinary Association. The lists of registered veteri-

narians published by the New Zealand Veterinary Reg-

istration Board, and the Royal College of Veterinary

Surgeons in the United Kingdom were also used to locate

veterinarians working overseas. Invitations to partici-

pate in the study, including an information sheet, a con-

sent form, and the questionnaire, were sent to those

subjects for whom a current Australian address could

be found. Subjects who did not respond to the first mail

out were sent a postcard reminding them to return their

questionnaire.

The questionnaire included personal details including

date of birth and gender. A professional history since

graduation was obtained which comprised a list of each

job held for .6 months including start date, end date,

type of practice and hours worked. Each job was classified

by the respondent as being predominantly small animal,

large animal, mixed practice, specialist practice or non-

clinical work.

We asked whether the subjects had ever had a signifi-

cant work-related injury during their professional lives.

A significant injury was defined as one that resulted in

hospitalization, or in not being able to work for $1 day,

or in not being able to work at the usual pace for$5 days.

We also asked if the respondent had sustained any less

serious acute work-related injury in the previous 12

months (referred to henceforth as ‘recent injury’). These

were defined as work-related injuries of any severity in

the previous 12 months excluding bites and scratches

and significant injuries already described. In addition,

we asked if the veterinarian had any chronic or periodic

musculoskeletal problem that was believed to be related

to work. Work-related injuries included animal-related

injuries, but also motor vehicle accidents when travelling

for work purposes, falls, needle sticks and foreign bodies

in eyes, ears, etc. In a separate section of the question-

naire, we asked specifically about the number of dog and

cat bites and scratches with skin penetration in the last

12 months.

Contingency tables and the chi-squared statistic were

used to examine the prevalence of reported injuries by

gender, decade of graduation and type of practice. Mul-

tivariate logistic regression was used to examine the risk

of each type of injury (significant, recent, chronic, dog

and cat bites/scratches) when simultaneously adjusting

for gender, decade of graduation, current type of practice

and university of graduation.

The study was approved by the Human Re-

search Ethics Committee of the University of Western

Australia.

Results

Invitations to participate in the study were sent to the

5746 subjects for whom a current Australian address

could be found. No current address was found for

1612, a further 512 were known to be living overseas

and 69 veterinarians were known to have deceased. Com-

pleted questionnaires were received from 2800 veteri-

narians giving a response rate of 48% (or 35% of the

initial entire cohort of 7928). A greater proportion of

eligible females than eligible males responded, and

those graduating in the 1990s were more likely to respond

than earlier graduates. While these differences were sta-

tistically significant, the actual differences were relatively

small, suggesting that our study provided a reasonable

representation of veterinarians. However, not all ques-

tions in each questionnaire were completed, resulting in

some missing data. The numbers of responses included

for each question are given in the tables. In particular,

there were 759 veterinarians who did not answer the

acute injury occurrence questions.

The respondents were predominantly ,40 years old

(48%), Australian born (85%) and non-smokers (73%

never- and 22% ex-smokers). Higher qualifications

were reported by 1056 (37%) of respondents. Most

(78%) respondents were currently employed in a clinical

setting, 10% were employed in government work, 4%

were in academic situations and the rest classified

themselves as ‘other’. Of the 2166 veterinarians who

stated that they were in clinical work and completed the

professional history, 58% reported that they currently

worked in small animal practice, 33% were in mixed

practices, 6% were large animal practitioners and 3%

were in specialist practice.

Over half (51%) of veterinarians reported that they

had sustained a significant work-related injury sometime

during their career (Table 1). Veterinarians in large animal

and mixed practices were more likely to have sustained a

significant injury (65% and 59%, respectively). Less than

half (42%) of small animal practitioners had sustained

a significant injury. After adjusting for gender, year of

graduation and university of graduation, large and mixed

animal practitioners were �50% more likely than non-

clinical veterinarians to have sustained a significant in-

jury during their career (OR: 1.54, 95% CI: 1.03–2.31

and OR: 1.45, 95% CI: 1.01–2.09, respectively). Due to

their reduced time at risk, recent graduates were less

likely to have sustained a significant injury than earlier

graduates (OR: 0.43, 95% CI: 0.32–0.59 for graduates

since 1990 compared with graduates before 1970).

In the immediately previous 12 months, 26% of prac-

titioners reported having at least one injury. Practitioners

in large animal and mixed practices were.10 times more

likely to have had a recent injury (OR: 10.3, 95% CI:

2.45–43.8 and OR: 11.3, 95% CI: 2.72–46.9, respec-

tively). Graduates from the previous 10 years were more
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likely to report a recent injury than earlier graduates (OR:

1.83, 95% CI: 1.21–2.77).

Chronic work-related musculoskeletal problems were

reported by 50% of respondents. These chronic problems

were more common in veterinarians undertaking clinical

work (ORs ranging from 1.82 for special animal practice

to 3.12 for mixed animal practice), and in males (OR:

1.20, 95% CI 1.00–1.43).

Dog bites resulting in skin penetration were reported

to have occurred in the previous 12 months by 48% of

veterinarians (Table 2). A considerable proportion of

subjects did not respond to this question and we have

made the most conservative assumption that every non-

respondent to this question did not have a serious dog bite

in the previous 12 months. Dog bites were most com-

monly reported by small and mixed animal practitioners,

Table 1. Percentage of veterinarians in different subgroups reporting injuries and odds ratio (OR) and 95% confidence intervals (CIs) for

that injury

Significant injuries ever Any injury in previous 12 months Chronic injuries ever

n (%a) ORb (95% CI) n (%a) ORb (95% CI) n (%a) ORb (95% CI)

Total 2679 (51) 1998 (26) 2622 (50)

Practice type

Non-clinical 148 (55) 1.0 (–) 64 (3) 1.0 (–) 150 (33) 1.0 (–)

Large 318 (65) 1.54 (1.03–2.31) 224 (26) 10.3 (2.45–43.8) 312 (58) 2.84 (1.88–4.29)

Mixed 766 (59) 1.45 (1.01–2.09) 576 (32) 11.3 (2.72–46.9) 757 (56) 3.12 (2.14–4.56)

Small 1272 (42) 0.75 (0.53–1.07) 1005 (25) 7.33 (1.78–30.4) 1236 (46) 2.19 (1.51–3.17)

Special 175 (54) 1.07 (0.68–1.67) 129 (27) 10.2 (2.36–44.1) 167 (45) 1.82 (1.15–2.90)

Gender

Female 1161 (44) 1.0 (–) 876 (30) 1.0 (–) 1129 (44) 1.0 (–)

Male 1518 (57) 1.19 (0.99–1.42) 1122 (24) 0.88 (0.70–1.11) 1493 (54) 1.2 (1.00–1.43)

Graduation

1960–9 302 (64) 1.0 (–) 198 (20) 1.0 (–) 296 (53) 1.0 (–)

1970–9 634 (59) 0.79 (0.59–1.05) 449 (20) 0.88 (0.57–1.34) 621 (57) 1.17 (0.88–1.56)

1980–9 774 (51) 0.61 (0.45–0.81) 572 (23) 1.04 (0.69–1.58) 762 (50) 0.92 (0.69–1.23)

1990–2000 969 (42) 0.43 (0.32–0.59) 779 (34) 1.83 (1.21–2.77) 943 (42) 0.63 (0.47–0.84)

aPercentage of total number (n) in that group reporting injury.

bAdjusted for all other variables in the table plus university of graduation.

Table 2. Percentage of veterinarians in different subgroups reporting dog and cat bites or scratches with skin penetration in previous

12 months and OR and 95% CIs assuming those with missing data had no bites or scratches

Total number Dog bites or scratches Cat bites or scratches

% missing % yes % no ORa 95% CI % missing % yes % no ORa 95% CI

Total 2718 38 48 14 30 67 2

Practice type

Non-clinical 156 76 9 16 1.0 – 76 20 3 1.0 –

Large 324 60 18 22 1.95 1.05–3.63 59 35 6 1.90 1.20–3.02

Mixed 780 31 58 11 11.32 6.39–20.06 22 78 1 10.65 6.92–16.41

Small 1281 30 58 11 12.13 6.89–21.38 20 79 1 11.78 7.73–17.94

Special 177 58 19 23 2.20 1.13–4.29 56 36 8 1.91 1.15–3.16

Gender

Female 1173 37 50 13 1.0 – 26 72 2 1.0 –

Male 1545 41 45 14 1.48 1.22–1.79 36 62 2 1.35 1.09–1.67

Graduation

1960–9 312 52 32 15 1.0 – 52 44 4 1.0 –

1970–9 649 46 40 14 1.27 0.93–1.72 41 58 2 1.57 1.16–2.12

1980–9 784 43 42 15 1.29 0.94–1.77 33 64 3 1.85 1.35–2.53

1990–2000 973 27 62 12 2.55 1.86–3.50 17 82 1 4.02 2.88–5.62

aAdjusted for all other variables in the table plus university of graduation.
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by males and by more recent graduates. Small and mixed

animal practitioners had .10 times the risk of reporting

a dog bite compared with non-clinical veterinarians. Of

those who responded affirmatively to this question, most

(90%) had had one to five bites or scratches.

A similar pattern was seen for cat bites and scratches,

with 67% of veterinarians reporting a cat bite or scratch

with skin penetration in the previous 12 months. Of those

who responded affirmatively to this question, 63% had

had one to five bites or scratches with the rest report-

ing up to 100 events. For graduates before 1990,

�30% reported more than five cat bites or scratches in

the previous 12 months, whereas 45% of recent graduates

reported this number of cat bites or scratches.

Discussion

We found a high prevalence of injury among the veteri-

nary profession. Just over half of respondents reported

having had at least one significant work related injury

during their career. Our definition of a significant injury

required admission to hospital or a major effect on work.

Other studies have had slightly different definitions of

injuries but have found similar injury rates among the

profession. Injuries requiring medical treatment some-

time during their career were reported by 65% of veter-

inarians in a US study [6] and 17% had been hospitalized

within the previous 1 year. In Western Australia, 71% of

veterinarians had had an injury in the previous 10 years

[8]. However, examination of insurance claims in the

United States suggested that only 2% of veterinarians

had claimed for a work-related injury in the previous year

[10]. This disparity may be because many veterinarians

are not covered under workers compensation systems and

the hurdles for ‘minor’ injuries from private insurance

may discourage veterinarians from claiming.

Recent injuries, which were not necessarily significant,

but which occurred in the previous 12 months, were

reported by a quarter of our sample. This is similar to

other recent findings of 1 year prevalences of work-

related injuries among Australian veterinarians (31%)

[8] and those in Finland (35%) [7].

Chronic injuries were reported by 49% of our sub-

jects. Few previous studies have asked specifically about

chronic injuries in this profession. A small survey of

members of a cattle veterinarians association in Australia

found that 42% of respondents had received a back, neck

or head injury [9].

These injury rates are higher than those of Australian

farmers: a survey of 919 animal and crop farms found that

at least one injury a year occurred on one in five farms,

and at least one serious injury a year was reported on 1 in

12 farms [11]. These rates are calculated per farm and

there would have been more than one person on most

farms. Working with livestock in general continues to be

strongly associated with high injury rates [12]. In one

Canadian report, farm workers who worked with live-

stock had rates of injury 1.9 to 4.4 times higher than those

who did not, even when other factors such as age and

stress levels were considered [13]. The US 1993 Trau-

matic Injuries of Farms report identified a work-related

injury rate among farm workers of 32.5 lost time injuries

(LTI) per million hours [12]. CurrentWestern Australian

2002–3 Injury Statistics summary rates for the sector in-

corporating veterinarians reports work-related injury

rates of 22.7 LTI per million hours in males and 19.7

LTI per million hours in females [14] suggesting injury

rates in this category are high and of ongoing concern.

More general comparisons also suggest that the veter-

inary profession has unacceptably high risks of injury,

with 26% of veterinarians having a work-related injury

in the previous 12 months and �50% having a chronic

work-related injury. The 2001 National Health Survey

in Australia found that 5% of employed persons aged

$15 years had reported a work-related injury (all levels

of severity included) in the previous 4 weeks and that

5% of all persons aged $15 years had a long-term con-

dition that was work related and caused by an injury while

at work [15]. A prospective study of trade apprentices

found 191 serious injuries during the previous 1 year in

997 people [16]. Assuming some apprentices had more

than one injury this would mean that #20% of the sub-

jects had serious injuries.

The prevalence of cat and dog bites and scratches in

our sample was very high, although it was understandably

lower among large animal veterinarians. The bites

reported in our study varied from simple skin penetration

to joint infection necessitating several days of intravenous

antibiotics. A previous US survey [6] of veterinarians

found the career prevalence of these injuries to be: cat

bites, 81%; cat scratches, 92% and dog bites, 63%.

We found that large animal practitioners were more

likely to report recent and significant injuries than vet-

erinarians in other types of practice. In Finland, equine

practices seem to have the highest injury rates [7], while

in the United States large animal practitioners did not

report significantly more injuries than other groups [6].

There has been a general improvement in the veterinary

facilities used for large animals, especially yards and

crushes and so the probability of injury may have de-

creased over time.

Our study adds to the evidence that recent graduates

are more likely to have had a recent injury than earlier

graduates [6,17]. This may relate to inexperience, tem-

poral changes in training or differential reporting in in-

jury occurrence between earlier and recent graduates.

After adjusting for decade of graduation and practice

type, we found males were significantly more likely than

females to have dog and cat bites and scratches, and

slightly more likely to have chronic and significant inju-

ries. Comparisons on the risks associated with gender

are difficult as other comparable studies have either not

Page 4 of 5 OCCUPATIONAL MEDICINE



adjusted the risk estimate for confounding factors or have

adjusted for additional influential variables such as num-

ber of hours worked. We note that in the one study that

did adjust for hours worked, as well as other confounders,

females were at greater risk of injury than males [7].

This is the largest study of veterinarians to have been

reported. We used alumni rolls as the sampling frame

which helped to obtain a broadly based sample of veter-

inarians throughout the whole country. Previous studies

have either used state registration lists [6,8] or member-

ship lists from professional organizations [9]. The re-

sponse fraction was relatively low, but is similar to that

achieved by most mail surveys in Australia today. Our

ethics approval did not allow for repeated mail outs which

may have increased the response rate slightly.

Disadvantages include the known selection bias with

females and recent graduates being slightly more likely

to participate. In addition, we excluded those we knew

to be overseas. Although we did encourage those who

were not in clinical practice to participate, the results

suggest that those who had moved to non-clinical areas

of work or non-veterinary work were less likely to par-

ticipate. We knew of 69 veterinarians in our cohort who

were deceased, and there are probably others, some of

these may have died from work-related injuries. We do

not have information on the practice types of those

who did not participate and there may also be some se-

lection bias there.

This large study of Australian veterinarians has shown

that injuries are common and serious in the profession.

The causes of these conditions need to be examined to

determine how to prevent them.
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Significant injuries in Australian veterinarians and

use of safety precautions

Michael Lucas1, Lesley Day2, Adeleh Shirangi3 and Lin Fritschi1

Background A high injury prevalence has been reported among veterinarians. Studies describing the factors as-

sociated with injury have been limited.

Aims To describe the characteristics of serious injuries and the use of safety precautions at the time of injury

in Australian veterinarians.

Methods Graduates in veterinary medicine from Australian universities completed questionnaires asking about

injuries during their professional career including type of injury and circumstances during which in-

jury occurred.

Results A total of 2188 significant injuries were reported. Injuries were most frequently sustained on farms

(55%) and associated with undertaking procedural activities (37%) and examining and moving ani-

mals (37%). The hand (33%) was the commonest site involved. Injuries to the head and face regions

accounted for 15% of all injuries.

The most frequent injuries sustained were open wounds (36%), fractures and dislocations (27%)

and soft tissue bruising (12%). There were 63 reports of intracranial injury and 19 traumatic ampu-

tations reported. Bites, kicks or strikes, animal contact and cutting or scratching were the most fre-

quentmechanisms of injury reported. Themajor factors reported in association with injury were cattle

(22%), horses (21%), dogs (20%) and cats (8%). Fifty-five per cent of veterinarians reported the use

of safety precautions at the time of injury.

Conclusions Veterinarians are a high-risk group for significant injury from animal contacts. The reported use of

safety measures and their effectiveness when used by veterinarians appear less than optimal. Further

efforts aimed at addressing injury prevention may include developing and implementing improved

safe handling practices and safety precautions.

Key words Injury; safety precautions; veterinarians.

Introduction

A high prevalence of injury has been observed in veteri-

narians [1–3] with large-animal practitioners considered

at highest risk [4]. A number of risk factors have been as-

sociated with injury in veterinarians including practice

type, practitioner sex, age and experience as well as

animal-related factors such as animal species, size andweight

[5–8]. Specific activity-related risk factors and the use of

safety measures when injured is less well described [6].

A previous paper from the national study of the health

of Australian veterinary school graduates [the Health

Risks of Australian Veterinarians (HRAV) study] reported

over half of Australian veterinarians surveyed had sus-

tained a significant work-related injury during their ca-

reer, with 26% reporting having at least one injury in

the previous 12 months [9]. This paper describes the

characteristics associated with the reported injuries as

a step towards addressing the injury burden among this

high-risk occupational group.

Methods

A detailed description of the methodology undertaken to

identify the HRAV cohort has been previously published

[9]. All graduates from between 1960 and 2000 from

Australian veterinary schools were eligible for the study.

Invitations to participate in the study were sent to those

subjects for whom a current Australian address could be
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found. Subjects who did not respond to the first mail out

were sent a reminder.

The survey questionnaire included personal details and

professional history since graduation. Subjects were asked

whether theyhad everhad a significantwork-related injury

during their professional life. A significant injury was de-

fined as one that resulted in hospitalization, in not being

able to work for at least 1 day or in not being able to work

at the usual pace for $5 days. Work-related injuries in-

cluded animal-related injuries, motor vehicle accidents

when travelling for work purposes, falls, needlesticks

and foreign bodies in eyes and ears. Only up to two signif-

icant injuries per respondent were requested for detailed

responses so as not to unreasonably burden respondents.

Subjects were asked about their activity at the time of

injury, the major factors (i.e. types of objects) associated

in injury causation, the bodily location of injury, the

mechanism and nature of injury and the use of safety pre-

cautions at the time of injury. Thework time lost due to an

injury was also requested.

Data were coded using a custom-developed extension

to the National Data Standards for Injury Surveillance

data items [10]. Procedural activities were classified to in-

clude obstetric, surgical andmedical procedures as well as

anaesthesia but excluded the tasks of vaccinating and col-

lecting of samples. Safety precaution in use at the time of

injury were classified according to the hierarchy of con-

trols which prioritizes methods of risk control ranging

from the most desired control measure—being hazard

elimination, through to hazard substitution, use of engi-

neering controls, administrative controls and finally the

use of personal protective equipment. The highest order

control described as being in use at the time of injury was

used for analysis. Frequencies and cross-tabulations were

used to describe the data. Analysis was performed with

the statistical package SPSS, version 15.

Results

Completed questionnaires were received from 2800

veterinarians, representing 35% of the total HRAV cohort

and 49% of those to whom questionnaires were sent. Of

those responding, 78% reported being currently involved

in clinical work of whom 58% worked in small-animal

practices, 33% in mixed and 6% in large-animal practices.

Of the 1397 veterinarians who reported having sus-

tained a significant injury, 64% were male and 36% fe-

male. Of the 2188 significant injuries reported, 66%

occurred in males and 34% in females. Nearly, one-third

(31%) of the reported significant injuries had occurred

within the last 5 years.

Fifty-five per cent of injuries reported by veterinarians

were sustained on farms (Table 1). The majority of these

occurred in handling yards (65%) or in open paddocks

(21%). Significant injuries on farms were also reported

as having occurred in dairy sheds (4%), other farm sheds

(8%) and in piggeries (1%).

Thirty-three per cent of the significant injuries

reported occurred in veterinary hospitals or in clinic

rooms. Of these, 58% were associated with the animal-

handling activities of examining, moving and restraining

and 24%were associated with procedural activities. Sixty-

six per cent of significant injuries occurring in clinic and

hospital locations were attributed to bites.

Motor vehicles were associated with 6% of injuries

reported by our cohort. Eighty-two per cent of these inci-

dents occurred on urban roads. Forty-three per cent of

the motor vehicle-associated injuries occurred in either

non-collision incidents such as running off the road or

rolling over or collisions involving stationary objects.

Home visiting injuries were uncommon in the HRAV

cohort (2%) and usually (56%) sustained while examining

animals. Dogs were the most frequent animals involved in

these injuries accounting for 54% of injuries reported.

Veterinary activity undertaken in zoological gardens

was associated with 10 significant injuries which included

being kicked by a deer, scratched by an anteater, crushed

by a rhinoceros and sustaining bites from monkeys, chid-

ditches and seal pups. A further eight significant career

injuries occurred in tertiary institutions. These included

injuries sustained during veterinary training and included

Table 1. Place of injury and treatment received for 2188 significant

injuries reported in Australian veterinarians

Place of injury and treatment

received

Male,

n (%)

Female,

n (%)

Total,

n (%)

Place of injury

Farm related 928 (42) 272 (12) 1200 (55)

Clinic work/rooms 312 (14) 357 (16) 674 (31)a

Road: urban/non-urban 90 (4) 53 (2) 143 (6)

Hospital 31 (1) 28 (1) 59 (3)

Home visiting 24 (1) 15 (1) 39 (2)

School/tertiary institutions 7 1 8

Zoological gardens 5 5 10 (1)

Sports venue/race track 5 1 6

Other/unspecified place 36 (2) 13 49 (2)

Total 1438 (66) 745 (34) 2188 (100)a

Treatment received

GP 519 (24) 330 (15) 850 (39)b

Self 320 (15) 173 (8) 497 (23)c

Hospital admission 271 (12) 85 (4) 356 (16)

Hospital emergency

department

234 (11) 115 (5) 349 (16)

Physio 32 (2) 11 43 (2)

Specialist 28 (1) 10 38 (2)

Other 34 (2) 21 55 (3)

Total 1438 (66) 745 (34) 2188 (100)a

GP, general practitioner.

aIncludes five sex unknown.

bIncludes one sex unknown.

cIncludes four sex unknown.
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injuries from being bitten by a muzzled dog, weighing

a camel, being kicked by a horse, from use of a broken pi-

pette and one injury was reported from collecting a snake

from a school.

Thirty-seven per cent of significant injuries were sus-

tained in association with procedural activities (Table 2).

Obstetric injuries (12%) were the most frequent proce-

dural injury reported; 40% of obstetric injuries were as-

sociated with pregnancy testing. Scalpel or knife injuries

accounted for 28% of the surgical injuries reported, and

of these, 32%were associated with hoof knife use in hoof-

trimming activity. Activities of drenching and tubing

accounted for 58% of the medical procedure injuries en-

countered and all except three of these 62 injuries oc-

curred in association with horses. Bites from dogs

accounted for 35% of the injuries associated with anaes-

thetic procedure.

Animal-handling activities included examining, lifting,

moving and restraining of animals. Just .45% of injuries

sustained while examining animals were farm associated

and 45% occurred during clinic activity. The majority of

these injuries were hand injuries (40%), although a num-

ber were facial injuries (12%) of which 58% were the re-

sult of dog bites. Lifting and moving injuries were most

frequently sustained during reported hospital or clinic ac-

tivity (60%). Hand (28%) and back (24%) injuries were

the most common bodily location of lifting and moving

injuries. Injuries sustained while restraining animals were

most commonly from dogs (32%) and cats (29%) al-

though an assortment of other animals were reported in-

cluding koalas, antelope, sheep, monkeys and wallabies.

Injuries sustained as a result of vaccinating and tuber-

culosis testing activity were associated with needlesticks,

cattle and dogs and being struck, kicked, punctured or

bitten.

Cattle-related injuries accounted for 22% of the signif-

icant injuries reported by the veterinary cohort (Table 3),

the majority of these (82%) sustained in stockyards or

handling yards with nearly half as a result of being kicked

or struck. Injuries associated with cattle were most com-

monly reported during obstetric procedural activity (75%).

Fractures and dislocations (25%), soft tissue injury and

bruising (19%) and strains and strains (18%) were the

more common type of injuries associated with cattle.

Most horse-related injuries were sustained either in

handling yards or in open paddocks. Body regions most

commonly injured were the head, face and upper and

lower extremities. Forty-three head injuries were identi-

fied in those reporting horse-related injury, twenty-six

of these reported as concussion or intracranial injury

and five as fractures.

Cat-related injuries were more commonly reported

from female vets than males. The majority (96%) of in-

juries from cats were sustained in veterinary clinic or hos-

pital settings, with a few (4%) as a result of home visiting.

Thirty-two per cent of cat-related injuries occurred while

undertaking examination. Euthanizing activity resulted in

9 significant injuries from cats and 10 from dogs.

Table 2. Activity at the time of injury and use of safety precautions in 2188 significant injuries reported in Australian veterinarians

Activity at time

of injury

Isolation Engineering

solutions

PPE None Total,

n (%)

Muzzle Crush Tied Hold Sedation Other Seat belt Caution Gloves/other Boots

Procedural

Obstetric 97 24 3 3 4 3 13 14 101 262 (12)

Surgical 1 38 53 17 43 2 3 9 3 79 248 (11)

Medical 1 6 44 11 1 2 2 38 106 (5)

Anaesthesia 4 4 14 16 6 1 2 3 36 86 (4)

Other procedures 8 23 6 7 1 1 4 3 57 112 (5)

Handling

Examining 18 50 47 58 16 2 10 10 22 233 466 (21)

Lift/move 2 2 12 6 12 3 3 9 12 152 213 (10)

Restrain 6 10 14 18 5 3 2 65 123 (6)

Vaccination/tuberculosis

testing

4 39 12 19 3 3 4 7 16 77 184 (8)

Driving 2 115 2 17 136 (6)

Sample 1 22 6 9 1 3 29 71 (3)

Post-mortem 1 1 17 2 17 38 (2)

Euthanizing 1 1 3 8 11 24 (1)

Inspection 1 2 15 18 (1)

Diagnostic equipment 4 1 2 2 1 1 4 15 (1)

Other 1 3 3 1 1 1 2 6 7 61 86 (4)

Total 39 285 256 174 99 20 115 28 91 89 992 2188 (100)

PPE, personal protective equipment.
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Tool-related injuries included the use of equipment

such as scalpels, hoof knives and orthopaedic pins.

The major mechanisms of injury reported by the

HRAV cohort were bites (26%) and kicks or strikes

(22%). Puncture injuries accounted for only 5% of the

mechanismsof injury, 96%of thesewereneedle-stick inju-

ries. A small number of puncture injuries arose from a va-

riety of other agents including embryotomy hooks, nose

rings, protrudingnails and animal parts such as bull horns.

Hand injuries (33%) were the most common bodily lo-

cation of injury reported and open wounds the most fre-

quent injury outcome (Table 4).

Injuries to the head and face accounted for nearly 15%

of all injuries. One-third of facial injuries occurred in

female veterinarians, 45% in association with animal-

handling tasks and 44% in association with procedural

activities. One-third of facial injuries resulted from horse

contact and another third from dog bites. Sixty-five facial

injuries were described from dogs, and all but seven

were open wounds with two reported partial amputations

(nasal). A high percentage (47%) of facial injuries

resulted in hospital attendance with nearly half (48%)

requiring admission. Fifty-eight per cent of those report-

ing facial injuries reported the use of safety precautions

at the time of injury.

Ninety-six head injuries were identified in responding

veterinarians of which 65% were reported as intracranial

injuries, including concussion. The majority of head inju-

ries were sustained while undertaking procedural activities.

Horse contacts accounted for 60% of non-vehicle-related

head injuries. Over half (52%) of the head injuries resulted

in attendance to hospital emergency departments with

almost half of these requiring admission. Of those report-

ing head injuries, 74% described the use of some form of

safety precaution at the time of injury and of these the com-

monest safety precaution relied uponwas some form of an-

imal or physical restraint (40%).

Thoracic injuries accounted for 5% of all injuries and

were commonly fractured ribs from cattle and horse hoof

strikes.

Fifty-five per cent of veterinarians sustaining significant

injury identified the use of some safety precautions at the

timeof injury (Table 2).The frequencyof safety precaution

useduringactivities rangedfrom68%for injuriessustained

while undertaking surgical procedures to only 29% for

those injured in association with lifting/moving activities.

Of those reporting significant injury in association with

cattle activity, 62% reported the use of some safety pre-

cautions at the time of injury. Thirty-eight per cent

reported the use of restricting enclosures such as cattle

crushes although a number commented on the inade-

quacy or poor condition of the crush being used when in-

jured. The use of safety precautions at the time of injury

was reported in 70% of those sustaining horse-related

injuries. Twenty-three per cent of those reporting signif-

icant head injuries in the horse-injured group reported no

safety procedures were in use at the time of injury.

The use of safety precautions at the time of injury was

lower in small animals, 40% for dog-related injuries and

36% for cat-related injuries. In the majority of these inju-

ries, physical restraint was employed as the safety measure

of choice. When animal guards (muzzles) were being

Table 3. Major factors and the use of safety precautions in 2188 significant injuries in Australian veterinarians

Major

factors

Isolation Engineering

solutions

PPE None Total,

n (%)

Crush Muzzle Tied Held Sedation Other Caution Seat belt

Animal associated

Cattle 180 2 34 11 7 5 6 1 48 180 474 (22)

Horses 39 1 153 40 44 5 5 30 136 453 (20)

Dogs 34 35 60 30 2 8 3 262 434 (20)

Cats 5 4 43 5 1 3 107 168 (8)

Other 1 1 1 7 1 9 34 54 (2)

Motor vehicle

Car 1 99 2 18 120 (5)

Other motor vehicle 1 1 2 1 6 2 5 18 (1)

Equipment

Tool 27 21 6 10 1 2 1 27 78 173 (8)

Needle/syringe 20 1 3 6 1 8 39 78 (4)

Mobile plant 1 1 1 4 10 17 (1)

Environment

Fence/gate 5 2 1 13 22 43 (2)

Fixed plant/fixture 1 1 1 8 28 39 (2)

Surfaces 4 12 17 33 (1)

Handrail/scaffold 3 10 12 25 (1)

Other 2 2 1 1 1 4 4 44 59 (2)

Total 285 39 256 174 99 20 28 115 180 992 2188 (100)
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used, most injuries were described as occurring when the

guard was being applied or when the guard was described

as having been poorly applied.

Thirty-two per cent of significant injuries were treated

in hospital with half of those requiring admission (Table

1). Nearly 20% of reported horse-related injuries, 14% of

cattle and cats and 11% of dog-related injuries resulted in

admission. General practitioner attendance for treatment

was frequent (39%) although self-treatment of injuries

was commonly reported (23%).

Thirteen per cent of significant injuries resulted in the

veterinarian being absent from the workplace for .1

week. Fifty-eight per cent resulted in a day or less off

work. Twenty-four injuries resulted in the veterinarian be-

ing absent from work for $3 months.

Discussion

We found the majority of significant injuries to Australian

veterinarians occurred on farms, while undertaking proce-

dural activities and while examining and moving animals.

Large animals accounted for just .40% of reported

significant injuries. The patterns of injury and outcomes

observed appeared consistent with previously described

[11]. Injuries tend to be more severe when large animals

are involved [12], and horse-related injuries in particular

can be associated with significant morbidity andmortality

[13]. Despite the increasing female preponderance in the

veterinary profession in Australia [4], we found nearly

three-quarters of horse-related injuries occurred inmales,

consistent with the higher prevalence of males reported as

being involved in large and mixed animal practices [9].

Small animals accounted for 28% of reported signifi-

cant injuries, with dogs contributing to 40% of these. This

figure is higher than that reported from studies based on

insurance data [12]. Eighty-five per cent of injuries asso-

ciated with dogs were as a result of bites, 16% of these sus-

tained to the head or neck, consistent with observations in

community surveys [14,15]. Dog bites have the potential

to produce considerable morbidity and mortality [16,17],

with penetratingwounds of the neck noted to be especially

dangerous [14].Mortality in veterinary practices fromdog

bites has been reported [12]. Infection complications from

biteswerenot clearly identified in our cohort althoughmay

have accounted for a number of the prolonged recovery

cases [14,18]. All except two injuries associated with cats

were attributed to bites or scratches, most commonly sus-

tained to the hands, consistent with previous observations

[18]. An increased risk of infection from cat bites in com-

parison with other bites has been reported [19].

The high potential for hoof knife injuries in veterinar-

ians has been observed in dairy cattle activities [20]. In

our study, hoof knife and scalpel injuries accounted for

nearly 8% of injuries. Needle-stick injuries have also been

reported as a frequent finding in previous veterinarian in-

jury surveys [2,7,21]; however, in our study, needle-stick

injures accounted for only 3% of significant injuries. This

observation may reflect the lower level of injury severity

attributed to these incidents [12].

Motor vehicles were associated with 6% of injuries,

a finding comparable to similar survey results [4,22].

The observed frequency of these injuries occurring in ei-

ther non-collision incidents or collisions involving sta-

tionary objects raises questions about the potential

contribution of road conditions and fatigue.

Consistent with prior observations [12,23], the hand

was the most common site of injury, followed by the rest

of the limbs and the face. This distribution of injuries in

veterinarians appears to be changing minimally over time

[22].

Table 4. Nature and bodily location of 2188 significant injuries in Australian veterinarians

Nature of injury Head Face Neck Trunk Arm Hand/wrist Lower limb Other Multiple Eyes Total, n (%)

Open wound 18 111 4 8 89 492 43 22 3 2 792 (36)

Dislocation/sprain 2 52 123 56 30 60 1 4 328 (15)

Fracture 8 47 3 81 19 77 57 2 294 (13)

Bruising/STI 20 42 12 19 134 12 23 262 (12)

Muscle 1 3 12 26 85 1 1 129 (6)

Infection 5 72 5 5 87 (4)

Intracranial 62 1 63 (3)

Crush 9 9 34 8 2 62 (3)

Blood vessel/nerve 2 1 5 12 5 25 (1)

Amputation 2 1 16 19 (1)

Dental 18 18 (1)

Eye 17 17 (1)

Internal 1 9 2 12 (0)

Multiple 35 35 (2)

Other 4 1 3 5 10 3 11 1 7 45 (2)

Total 108 185 64 279 213 788 402 52 71 26 2188 (100)

STI, soft tissue injury.
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In our study, over a quarter of reported injuries were as

a result of kicks or strikes, a frequent cause of injury in

veterinarians [2]. Bites accounted for just over a quarter

of injuries with other animal contacts and cutting or

scratching constituting the other major mechanisms.

Forty-four per cent of significant injuries occurred in

the reported absence of safety precautions use. Percep-

tions of hazards may be displaced by more immediate

concerns [24] and the treating prioritization by veterinar-

ians in practicemay be reflective of this apparent failure to

adequately consider appropriate safety measures. Of

equivalent concern, 55% of veterinarians reported being

injured while using some form of safety precautions, sug-

gesting a degree of inadequacy in the protectiveness or in

the effectiveness of the intervention used.

Inadequateuse of safetyequipment associatedwith large

animal injuries has been previously observed [25,26]. The

risk of injury is suggested to be a function of cumulative

exposure for which reliance upon experience has been

shown to be ineffective as a risk minimization measure

[27]. Increased utilization of protective equipment such

as helmets or Kevlar vests and additional awareness of

the proper use of proven techniques of handling large ani-

mals during occupational encounters have been suggested

as a means of further reducing trauma incidence [28].

Evidence-based approaches to the prevention of dog

bites continue to be promoted [17]; however, despite this,

our study suggests a frequent lack of use of safety precau-

tions by veterinarians sustaining dog-related injury. The

most common safety precaution reported as being in use

at the time of injury was physical restraint. Muzzling dogs

and cats should be considered more frequently in veter-

inary practice [29]. In our study, muzzles were reported

as being in use at the time of injury in only 13% of sig-

nificant dog-related injuries.

This is the first national study to consider the factors

associated with serious injury and the reported use of

safety precautions at the time of injury in Australian vet-

erinarians. Limitations of this study include the response

rate, limited analysis of non-responders, retrospective

data collection, the potential for misreporting of injury

severity and the absence of employment duration data

with which to enable rate determinations. While some

misreporting of injury severity may have occurred, the se-

verity of injury observed in our results appears consistent

with the definition criteria. Injury responses were career

based restricting the ability to correlate injuries with the

nature of current practice.With regards to non-responders,

only gender and date of graduation information was avail-

able. We found that females were slightly more likely to

respond thanmales andmore recent graduates weremore

likely to respond than earlier graduates.

This is the largest study of injury characteristics in

Australian veterinarians to have been reported. Our study

contributes further to the available evidence on the cir-

cumstances and major factors associated with significant

injury in veterinarians. These findings improve the under-

standing of injury aetiology among veterinarians enabling

more efficient transfer and implementation of prevention

knowledge and resources to the workplace [30] and facil-

itating targeted injury prevention measures appropriate

for this high-risk occupational group. Continuing efforts

aimed at addressing injury prevention in veterinarians

may include improvement of awareness of safe handling

practices and appropriate use of safety precautions.
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Injuries to Australian veterinarians 
working with horses
M. Lucas, L. Day, L. Fritschi

Data from a health risks of Australian veterinarians 
(HRAV) study were reviewed to identify reported 
serious injuries incurred while working with horses 
and the factors associated with these injuries. Of the 
2188 serious injuries reported in the HRAV study, 
1583 (72·3 per cent) were associated with animals, 
and of these, 453 (28·6 per cent) involved horses. Most 
of them were sustained in stock or handling yards. 
Factors associated with an increased frequency of 
injury included activities such as suturing, wound care, 
tubing and drenching. The parts of the body most 
commonly injured were the head and face and the 
lower extremities. Fractures were the most common 
type of serious injury. The use of safety precautions at 
the time of the injury was reported by 70 per cent of 
those injured.

VETERINARIANS have been observed to have a high prevalence of 
injuries sustained in the course of their work (Landercasper and others 
1988, Poole and others 1999, Reijula and others 2003), and large animal 
practitioners are at highest risk (Fritschi and others 2006). Hospital-based 
research has suggested that veterinarians have up to a nine-fold relative 
risk of severe injury in work-related accidents than their medical general 
practitioner counterparts (Norwood and others 2000). Fritschi and others 
(2006) reported that 51 per cent of Australian veterinarians had sustained 
a serious work-related injury during their career, and 26 per cent reported 
having had at least one injury in the previous 12 months.

Recreational and sporting activities involving horses are associated 
with a higher risk of injury or death than football, motorcycle sports or 
automobile racing (Norwood and others 2000), and they are associated 
with specific risks, including the possibility of significant head injury and 
consequent neurological injury (Griffen and others 2002). Most horse-
related injuries are reported in recreational settings (Johns and others 
2004), but many are sustained in the course of employment and are of 
concern (Edixhoven and others 1981, Nienhaus and others 2005).

Several risk factors have been associated with the high incidence of 
injuries to veterinarians (Wilkins and Bowman 1997), but the specific 
risk factors associated with injuries received while working with horses 
have not been well described (Jeyaretnam and Jones 2000). This paper 
describes a study of the factors associated with horse-related injuries to 
veterinarians responding to a national survey of Australian veterinary 
school graduates.

Materials and methods
The methods used to identify a health risks of Australian veterinar-
ians (HRAV) study cohort have been described in detail by Fritschi 
and others (2006). All the graduates from Australian veterinary schools 
between 1960 and 2000 were eligible for the HRAV study, and invita-
tions to participate were sent to those for whom a current Australian 
address could be found. Participants who did not respond to the first 
invitation were sent a reminder.

The subjects were sent a questionnaire requesting their personal 
details and professional history since graduation, and they were asked 
whether they had ever had a serious work-related injury during their 
professional life. A serious injury was defined as one that resulted in 
hospitalisation, or in not being able to work for at least one day, or in 
not being able to work at their usual pace for five or more days. Work-
related injuries included animal-related injuries, but also motor vehicle 
accidents when travelling for work purposes, falls, needlestick injuries 
and foreign bodies in the eyes, ears, and so on. For each respondent, 
up to two of the most serious injuries (those requiring admission to 
hospital or that caused the most lost work time) were included in the 
analysis.

The subjects were asked about their activity at the time of the serious 
injury, the treatment received, the major factors considered to have been 
associated with the cause of the injury, location of the injury on the body, 
the mechanism and the nature of the injury. They were also asked to 
record the time lost from work as a result of the injury, and the time dur-
ing which they were restricted in their capacity to work normally.

Any safety precautions in use at the time of the injury were requested 
and classified according to a hierarchy of risk controls, ranging from the 
most desired control, that is, the elimination of the hazard, through 
hazard substitution, the use of engineering controls and administrative 
controls, to, finally, the use of personal protective equipment. The high-
est order control described as being in use at the time of the injury 
was used for the analysis. Frequencies and cross-tabulations were used 
to describe the data, which were than analysed by using the statistical 
package SPSS version 15.

Results
Completed HRAV questionnaires were received from 2800 of the 
5746 veterinarians for whom addresses could be found, a response rate 
of 48·7 per cent. A higher proportion of eligible women than eligible 
men responded (39·6 per cent v 34·9 per cent), and there were fewer 
responses from graduates in the 1960/69 decade than more recent 
graduates (30·9 per cent v 35·7 per cent, P=0·002). These differences 
were statistically significant but the actual differences were relatively 
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small, suggesting that the respondents were reasonably representative 
of Australian veterinarians.

A total of 2188 serious injuries were reported by 1397 of the vet-
erinarians. Of these, 1583 (72·3 per cent) were animal-related, and 
453 (28·6 per cent) of these involved horses. These 453 injuries were 
reported by 384 veterinarians, 74 per cent of whom were men. The 
nature of practice employment at the time of the injury was identified in 
96 per cent of the injuries and was described as mixed in 69·4 per cent, 
large animal in 16·3 per cent, small animal in 6·7 per cent and special 
practice (including academic practice) in 7·6 per cent.

Place of injury
One hundred and seventy-one (37·7 per cent) of the 453 horse-related 
injuries were sustained in stock or handling yards, 166 (36·6 per cent) 
were sustained in open paddocks and 71 (15·7 per cent) occurred in 
stables.

Activity at time of the injury
Two hundred and seventy-three (60·2 per cent) of the horse-related inju-
ries were sustained in association with procedural activities (Table 1), 

which were categorised as surgical, medical, obstetric, anaesthetic and 
other activities, excluding vaccinations and sample collecting. Surgical 
and medical procedures accounted for 39 per cent of the activities. The 
most common surgical procedures were described as suturing or wound 
care, and gelding or castrating, and the most common medical proce-
dures were tubing and drenching.

Use of safety precautions
Seventy per cent of those suffering a serious injury when working with 
horses had used some safety precautions at the time (Table 2). The most 
common safety precaution was some form of restraint of the horse (34 
per cent), and reliance on hand-held physical restraints was reported in 
9 per cent of the injuries. Twenty-three per cent of those who reported 
sustaining a head injury reported that no safety procedures were in use.

External cause of injury
Being kicked or struck by the horse accounted for 79 per cent of all the 
injuries, and being crushed by, pushed against or stepped on by the horse 
accounted for 12·3 per cent. Eleven bites were sustained during an oral 
examination or dental treatment, and 10 strain or overexertion injuries 
were also reported.

Nature of the injuries
One hundred and twenty-six fractures and 14 dislocations were 
reported, with facial (n=29) and thoracic/rib fractures (n=29) being the 
most common, followed by fractures to the hand (n=22), the lower leg 
(n=10) and the foot (n=8) (Table 3).

Site of injury
The lower extremities (33 per cent), head and neck (26 per cent) 
and upper extremities (20 per cent) were the body regions most com-
monly injured (Table 3). There were 43 head injuries, 26 of which were 
reported as concussion or intracranial injury and five as fractures. Of the 
67 facial injuries, 29 were fractures and 24 were open wounds or lacera-
tions. Of the 38 thoracic injuries, 29 were rib fractures.

Treatment received
Eighty-five (18·8 per cent) of the reported injuries resulted in admis-
sion to hospital, 79 (17·4 per cent) in attendance at hospital accident 
and emergency departments, 153 (33·8 per cent) in treatment by a 
general practitioner and 111 (24·5 per cent) were reported as self-
treated. Of the remaining 25, 10 received treatment from a physi-
otherapist, six from specialists and nine were reported as treated by 
‘other’ means.

Loss of working time
The period of absence from work as a result of the injury ranged from 0 
to 180 days, with a mean of 7·4 days and a median of 0 to one day. Two 
hundred and seventy-two of the injuries (60 per cent) resulted in a day 
or less absence from work, and 50 (11 per cent) resulted in eight days or 
more absence. The period during which the injured veterinarian’s rate of 
work was restricted ranged from 0 to 365 days, with a mean of 16·7 days 

and a median of seven days; 40 per cent of 
the veterinarians reported eight days or more 
of restricted work rate.

Discussions
Work-related injuries in veterinarians are 
common (Landercasper and others 1988, 
Poole and others 1999, Reijula and others 
2003, Nienhaus and others 2005) and pose a 
significant burden on the injured individual 
and the veterinary profession. The preva-
lence of injuries to Australian veterinarians 
appears to be similar to that in international 
studies (Jeyaretnam and others 2000, Fritschi 
and others 2006).

Seventy-two per cent of all serious inju-
ries reported by the Australian veterinarians 

TABLE 1: Activity being carried out at the time a horse-related 
injury was sustained by veterinarians participating in a health risks of 
Australian veterinarians study

Activity Number Percentage

Procedure

  Surgical 101 22·3

  Medical 76 16·8

  Obstetric 31 6·8

  Anaesthetic 25 5·5

  Other procedures 40 8·8

Animal handling

  Examining 99 21·9

  Handling 39 8·6

Vaccinating 21 4·6

Other 21 4·6

Total 453 100

TABLE 2: Reported use of safety precautions by veterinarians in a 
health risks of Australian veterinarians study at the time of a 
horse-related injury

Safety precaution Number Percentage

Engineering solutions

  Horse restraint (tethered/tied) 154 34·0

  Sedation 44 9·7

  Isolation/enclosure 42 9·3

  Physical restraint (held) 40 8·8

  Cautious approach 7 1·5

Personal protective equipment 30 6·6

None/none reported 136 30·0

Total 453 100

TABLE 3: Nature of injuries received by the veterinarians and the parts of the body affected

Region of body

Nature of injury Head/neck/face Trunk Upper limb Lower limb Multiple/other Total

Bruising/soft tissue surgery  10 22  9  76  8 125

Open wound  33  2 11   7  53

Fracture  35 32 33  24  2 126

Dislocation, sprains and strains   4 11 20  13  1  49

Muscle or tendon injury   1  1  5  21  28

Crush injury  4  7   4  1  16

Internal injury  5   5

Intracranial injury  26  26

Dental injury   7  7

Multiple  6  6

Other   2  1  5   4  12

Total 118 78 90 149 18 453
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were animal-related, an observation comparable with previously pub-
lished findings based on insurance claims (Nienhaus and others 2005), 
and horse-related injuries accounted for approximately 20 per cent of 
the total of all reported serious injuries. A serious injury in the HRAV 
study was defined as one that resulted in hospitalisation, or in inability 
to work for at least one day, or in not being able to work at the usual 
pace for five or more days. Although there may have been some mis-
reporting of the severity of injuries, the severity of injuries observed in 
the results appears to be consistent with the definition criteria, with 
nearly 20 per cent of reported horse-related injuries resulting in admis-
sion to hospital. The periods of absence from work or restriction of 
activity at work also appear to be consistent with the definition.

Despite the increasing proportion of women in the veterinary profes-
sion in Australia (Jeyaretnam and Jones 2000), nearly three-quarters of 
all the horse-related injuries occurred in men, an observation consistent 
with the larger proportions of men working in large and mixed animal 
practices (Fritschi and others 2006).

In this study, the majority of the horse-related injuries were reported 
to have been sustained in handling yards and in open paddocks, as would 
be expected given the nature of Australian equine practice. Activities 
such as suturing, wound care, tubing and drenching were the activities 
most frequently associated with injuries.

The body regions most commonly injured were the head, face and 
the lower extremities, and 27 per cent of the injuries were fractures. The 
injuries appear to be consistent with previous observations of horse-
associated injuries (Bixby-Hammett and Brooks 1990, Griffen and 
others 2002, Thomas and others 2006). The common mechanisms of 
injury specific to large animals, namely being kicked or struck, affect the 
relative frequencies of the observed injuries (Johns and others 2004). 
Occupational incidents including large animals also tend to be associ-
ated with more severe injuries because of the animals’ size and the forces 
involved (Nienhaus and others 2005).

Forty-three head injuries were reported by the veterinarians, 26 of 
which were reported as either concussion or intracranial injury and five 
as fractures. Twenty-three per cent of those reporting serious head inju-
ries reported that no safety procedures were in use when the injury was 
sustained. Although these results may have been influenced by recall 
bias, the use of safety measures by veterinarians working with horses 
appears to be less than optimal. Thirty per cent of the veterinarians 
reported that no safety precautions were in use, and less than 10 per cent 
applied the isolation/enclosure measures usually considered to be the 
more desirable control method in the hazard control hierarchy.

The inadequate use of safety equipment associated with horse-
related injuries has been reported by Chitnavis and others (1996) and 
Thomas and others (2006), and may be partly due to the confidence 
of experienced veterinarians. The risk of injury, however, has been 
suggested to be more a function of cumulative exposure, and reliance 
upon experience has been reported to be unprotective as a risk mini-
misation measure (Kriss and Kriss 1997). Awareness of the proper use 
of established techniques for handling large animals has also been 
suggested as a positive means of reducing the incidence of injuries 
(Grandin 1999).

These results add to the evidence that horse-related incidents are a 
serious source of traumatic injuries to veterinarians. Efforts are needed 
to improve veterinarians’ awareness of safe handling practices and the 
use of appropriate safety precautions.
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