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Abstract 

Breastfeeding results in important health outcomes for both mother and infant, but 

breastfeeding rates globally indicate that most are weaning earlier than minimum 

durations recommended. The costs to community health, human capital and survival 

resulting from early weaning are significant.  

 

There are multiple reasons for suboptimal lactation. The particular focus of this 

research is the evidence-practice gap that is impacting on effective, consistent 

lactation care. Mothers and their infants frequently visit medical practitioners in the 

months following birth and these interactions have been shown to significantly 

influence feeding decisions. Medical practitioners have identified they are not 

receiving the evidence-based breastfeeding knowledge needed to equip them to 

support clinical care.  

 

The overarching aim of this research was to apply integrated approaches towards 

delivery of the evidence-base required to support medical practitioners in the 

provision of consistent, effective lactation care.  

 

Five objectives were used to address this aim: 

1. To conduct a review to propose parameters for normal lactation function 

as a basis for objective lactation assessment.  
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2. To develop a comprehensive lactation glossary to facilitate comparison 

and interpretation of scientific studies as well as support consistent, 

effective medical care.  

3. To conduct a systematic literature review to synthesise the literature on 

lactation interventions designed to support clinical decision-making for 

medical practitioners.  

4. To appraise the quality of clinical practice guidelines (CPGs) in the 

LactaMap Prototype (a complex lactation intervention) using a theory-

based framework. 

5. To evaluate General Practitioners’ user experience of the LactaMap 

Prototype.  

 

In order to objectively assess organ function, the parameters of normal function must 

be well defined. Objective measurements for assessment can then be proposed. The 

first review (Objective 1) highlighted the comparative gap in basic research into the 

understanding of lactating mammary gland function when compared to other major 

organs. A definition for normal lactation function was proposed and preliminary 

reference limits calculated to assist assessment of function. 

 

Previous publications report inconsistent terminology in breastfeeding research. 

Standard terms and definitions are an essential requirement for comparison and 

interpretation of scientific studies and, in turn, consistent healthcare. Objective 2 

resulted in two publications: a comprehensive, collaborative glossary of more than 
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500 terms published as a website (www.LactaPedia.com) and a paper describing the 

methodology behind development. Together, Objectives 1 and 2 provided a 

consistent foundation from which to develop the lactation intervention to support 

function. 

 

A systematic literature review was conducted (Objective 3) to identify existing 

lactation interventions designed to provide clinical decision support to medical 

practitioners, the implementation strategies used, and the implementation 

outcomes reported. Findings showed that complex interventions pose challenges for 

designing good quality studies to understand uptake in practice and suggested use 

of proven intervention frameworks to assist in research planning. 

 

The United Kingdom Medical Research Council (UKMRC) framework for developing 

and evaluating complex interventions informed planning for two approaches 

(Objectives 4 and 5) used to add evidence to the understanding of the interface 

between the LactaMap Prototype and its appropriateness for uptake in practice.  

 

Objective 4 applied a theory-based framework to assess methodological quality of 

clinical practice guidelines in the LactaMap Prototype. The results identified aspects 

of methodology that could be improved. These were integrated into development 

processes and documented. Providing transparency about quality of CPG 

methodology helps medical practitioners trust the content on which they were 

founded.  

http://www.lactapedia.com/


   Integrated approaches to support consistent lactation care: Closing the evidence to practice gap 

 

vi 
 

 

Objective 5 combined a Think Aloud protocol followed by a semi-structured interview 

to evaluate medical practitioners’ experience with the LactaMap Prototype. Results 

were synthesised and informed changes to the prototype to ensure it was developed 

to meet their needs.  

 

In summary, a range of scientific methodologies were integrated to provide 

outcomes to address the overarching aim: to deliver the evidence-base required to 

support medical practitioners in the provision of consistent, effective lactation care. 

The required evidence-base was delivered via launch of a complex lactation 

intervention, LactaMap. The resulting LactaMap Intervention (www.LactaMap.com)  

is now freely available with more than 8000 users. 

 

 

 

 

http://www.lactamap.com/
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Definitions 

The following definitions were applied in the context of this PhD: 

 

Behaviour change 

Changing the behaviour of the health professionals responsible for delivery of 

healthcare to bring it in line with evidence-based practice. 

Source: Michie S, Fixsen D, Grimshaw JM, Eccles MP. Specifying and reporting complex behaviour 

change interventions: the need for a scientific method. Implementation Science. 2009;4(1):40. 

 

Clinical practice guideline (CPG) 

Recommendations about the care of patients with specific conditions. Based on best 

available research and practice experience, they are intended to optimise patient 

care and assist shared patient and health professional decision-making.  

Source: National Health and Medical Research Council (NHMRC) and used by the Australian Clinical 

Practice Guidelines portal available from: https://www.clinicalguidelines.gov.au/portal 

 

Common-sense 

A group’s shared, implicit and practical knowledge about a phenomenon. 

 

Complex health intervention  

A health intervention with several interacting components. 

Source: Medical Research Council. Developing and evaluating complex interventions 2008 Available 

from: mrc.ac.uk/ [Date accessed: 6 November 2020]. 
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Consistent care 

Care that integrates evidence-based knowledge, thereby reducing unwanted 

variations in treatment and minimising the probability of medical errors. 

 

Decision support tool 

An information system that brings together high-quality evidence about a particular 

condition so that health professionals and patients can discuss the benefits and risks 

of different treatment options, explore patient's preferences and 

share decisions about care. 

 

Evidence-based medicine  

Integration of conscientious, explicit and judicious use of current best evidence with 

decision-making about individual patient care. 

Source: Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richardson WS. Evidence based medicine: 

what it is and what it isn't. BMJ. 1996;312(7023):71-2. 

 

Evidence-based practice  

The integration of evidence-based medicine together with clinical expertise and 

patient values. 

Source: Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richardson WS. Evidence based medicine: 

what it is and what it isn't. BMJ. 1996;312(7023):71-2. 

 

Evidence-practice gap 

The time taken for research evidence to reach clinical practice. 
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Source: Morris ZS, Wooding S, Grant J. The answer is 17 years, what is the question: understanding 

time lags in translational research. Journal of the Royal Society of Medicine. 2011;104(12):510-20. 

 

General Practitioner 

The Australian term for a doctor with medical specialisation in General Practice. This 

occupation is defined by the World Health Organisation classification of health 

workers as generalist medical practitioner. 

 

Glossary 

An alphabetical list of names or phrases (terms) together with text to explain their 

meanings (definitions) that relate to a particular subject. 

 

Health intervention  

Any activity undertaken with the objective of improving and/or supporting human 

health. 

 

Implementation science  

The scientific application of specific strategies to promote the uptake of evidence-

based health interventions into routine practice. 

Source: Eccles MP, Mittman BS. Welcome to Implementation Science Implementation Science. 

2006;1(1):1. 
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LactaMap Intervention 

A freely available online lactation care support system designed to provide clinical 

decision support for medical practitioners caring for breastfeeding mothers and 

infants. LactaMap includes a lactation care pathway, information defining normal 

human lactation, a lactation risk factor overview, a LactaMap index and LactaPedia. 

Having several interacting parts, it is a complex intervention. The LactaMap 

Intervention is the result of Stage 3 of development. 

Source: For further information see,  “The three stages of LactaMap development” after thesis 

abstract. 

 

LactaMap Prototype 

Any preliminary version of the LactaMap Intervention that evolved iteratively during 

Stage 2 of development and were not freely available for use.  

Source: For further information see,  “The three stages of LactaMap development” after thesis 

abstract. 

 

Lactation intervention 

Any activity undertaken with the objective of improving and/or supporting lactation 

health.  

 

Lactation Intervention Prototype 

Prototype developed during Stage 1 early development and conceptualisation of the 

proposed lactation intervention, completed prior to this PhD candidacy. 

Source: See,  “The three stages of LactaMap development” after thesis abstract. 
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Medical practitioner 

A generalist medical practitioner or specialist medical practitioner in the obstetric, 

gynaecological or paediatric specialty groupings as defined by World Health 

Organization classification of health workers. 

Source: World Health Organization. Sources and classification of health workforce statistics 2020 

[Available from: https://www.who.int/hrh/statistics/workforce_statistics/en/.]. 

 

Normal biologic function 

A function that occurs naturally and not as the result of any disease, treatment or 

genetic abnormality. Normal biologic function does not require any medical 

intervention or support. 

 

 

List of Abbreviations 

AGREE II Appraisal of Guidelines for Research and Evaluation II 

CPGs  Clinical Practice Guidelines 

GP  General Practitioner 

HHLRG  Hartmann Human Lactation Research Group 

UKMRC United Kingdom’s Medical Research Council 

UWA  The University of Western Australia 

WHO  The World Health Organization 

 

https://www.who.int/hrh/statistics/workforce_statistics/en/


   Integrated approaches to support consistent lactation care: Closing the evidence to practice gap 

xviii 
 

List of Figures 

Figure i The three phases of LactaMap development 

Figure ii The lactation care pathway 

Figure iii The Lactation Intervention Prototype homepage 

 

Chapter 1 

Figure 1.1 The early Lactation Intervention Prototype 

Figure 1.2 Key elements of the UKMRC complex intervention development and 

evaluation process 

Figure 1.3 Flow diagram depicting integration of thesis studies according to the 

objectives 

 

Chapter 2 

Figure 2.1 Working definition for the normal breastfeeding relationship in the 

Lactation Intervention Prototype 

Figure 2.2 Published definition for normal human lactation 

 

Chapter 3 

Figure 3.1 Link to LactaPedia website 

Figure 3.2 The LactaPedia website  

Figure 3.3 The LactaPedia homepage 

Figure 3.4  A definition in LactaPedia 

Figure 3.5 Comments posted after the term, “Primary lactation failure”, in LactaPedia 



   Integrated approaches to support consistent lactation care: Closing the evidence to practice gap 

xix 
 

Figure 3.6 The LactaPedia general discussion forum 

Figure 3.7 The direct “contact us” function 

Figure 3.8 Heat map of LactaPedia website users by country 

Figure 3.9 Except from Australian National Breastfeeding Strategy Report on 

Stakeholder Discussion 

Figure 3.10 Example of LactaPedia methodology applied to development of a 

glossary for oral health professional education 

 

 

Chapter 7 

Figure 7.1  The LactaMap Handbook table of contents 

Figure 7.2 The LactaMap homepage showing the five LactaMap Intervention 

components 

Figure 7.3 LactaMap registration 

Figure 7.4 LactaMap disclaimer from “Terms of Use and Privacy Policy” 

Figure 7.5 The “contact us” function accessed from the LactaMap flyout menu 

(indicated by the blue arrow) 

Figure 7.6 Guideline for pregnant women with suspected SARS-CoV-2 exposure 

recommending separation and no breastfeeding 

Figure 7.7 Report from, “The Cut”, an online New York magazine 

Figure 7.8 Breastfeeding and COVID-19 CPG as it appears on the LactaMap website. 

Figure 7.9 Screenshot from Australian website citing our work 

Figure 7.10 Screenshot from Russian website citing LactaMap 



   Integrated approaches to support consistent lactation care: Closing the evidence to practice gap 

xx 
 

Figure 7.11 Screenshot from Azerbaijani website citing LactaMap 

Figure 7.12 Article from The Guardian about Research Australia’s report. The title 

refers to this breastfeeding research 

Figure 7.13 Query received via the LactaResearch Facebook page 

Figure 7.14 Query received initially via the “contact us” function in LactaMap. Email 

queries are now communicated directly to the PhD candidate 

Figure 7.15 Heat map of LactaMap users by country 

 

Chapter 8 

Figure 8.1 Key elements of the UKMRC development and evaluation process 

Figure 8.2 Media interview with Professor Valerie Verhasselt discussing research that 

will be conducted as a result of a successful grant from the Western Australian 

government 

Figure 8.3 Example of objective tests that could be piloted in practice 

 

 

List of Tables 

Table i Total documents completed after Phase 1 compared with Phase 3 

Table ii Potential conflicts of interest and their mitigation strategies  

 

Chapter 1 

Table 1.1 Important health outcomes for mother and infant associated with 

breastfeeding 



   Integrated approaches to support consistent lactation care: Closing the evidence to practice gap 

xxi 
 

 

Chapter 7 

Table 7.1 LactaMap Prototype usability issues with priority ratings 

Table 7.2 Details of literature review for Breastfeeding and COVID-19 CPG 

Table 7.3 Details of evidence appraisal for publications cited in Breastfeeding and 

COVID-19 CPG 

Table 7.4 Details of editorial peer review for Breastfeeding and COVID-19 CPG 

Table 7.5 Overview layer details for Breastfeeding and COVID-19 CPG 

 

 

List of Appendices 

Appendix A: How breastfeeding works: Anatomy and physiology of human lactation 

Appendix B: Breastfeeding and the role of the pharmacist 

Appendix C: Towards a common understanding of human lactation 

Appendix D: LactaPedia handbook 

Appendix E: Example of software design communication 

Appendix F: LactaMap handbook 

Appendix G: LactaMap, an online lactation care support system 

Appendix H: LactaMap flyer (English version) 

Appendix I: LactaMap flyer (Japanese version) 

Appendix J: Lactology course outline 



   Integrated approaches to support consistent lactation care: Closing the evidence to practice gap 

xxii 
 

The three stages of LactaMap development 

This thesis makes special mention of LactaMap, an online lactation care support 

system. LactaMap was developed in three Stages (Fig. i).2 Stage 1 was complete prior 

to commencement of this PhD. Stages 2 and 3 were conducted during the PhD 

candidacy. 

 

Figure i The three stages of LactaMap development 

 

Stage 1: Lactation Intervention Prototype  

Completed prior to this PhD research, this stage involved conceptualisation and early 

development of the proposed Lactation Intervention Prototype. A common-sense 

approach was employed and developed inductively as the project progressed. A 

multidisciplinary group met weekly and used working group process principles to 

achieve consensus.3,4 The project was conceptualised, scope defined and first drafts 

of most required documents for the Lactation Intervention Prototype created. A 

Stage 1

• Lactation 
Intervention 
Prototype

Stage 2

• LactaMap
Prototype

Stage 3

• LactaMap
Intervention
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comparison of content completed after Stage 1 with that completed after Stage 3 is 

presented in Table i. 

 

Table i Total documents completed after Stage 1 compared with Stage 3 

DOCUMENT TYPE DOCUMENTS COMPLETED AFTER 
STAGE 1 

DOCUMENTS COMPLETED AFTER 
STAGE 3 

Clinical practice guidelines (CPGs) 103 113 

Supporting information documents 27 33 
Normal function articles 15 15 

Patient information PDFs 16 21 

An overarching decision tree (the lactation care pathway) was also developed, 

around which the CPGs (together with associated supporting information documents 

and patient information PDFs) were organized (Fig. ii).  

 

 

Figure ii The lactation care pathway 
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An overview summarising known lactation risk factors was also created. 

 

At this point, a free online template was used to demonstrate Lactation Intervention 

Prototype functionality (Fig. iii).   

 

 

Figure iii The Lactation Intervention Prototype homepage 

 

While this appeared to function well from a frontend user-perspective, it was rapidly 

becoming difficult to manage content from the backend. For example, there are 26 

CPGs in the intervention relating to conditions that may result in low milk synthesis. 

A particular reference relating to improving milk synthesis might be included in many 

of these. If new research is published requiring update of content relating to this 

reference, each affected CPG needed to be found manually and the references 

updated together with manual update of subsequent referencing numbers in each 

CPG. A relational database was required so that this process could occur 
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automatically after the new research was added and the superseded reference 

removed. 

 

Parallel to the research presented for this PhD, work was continuing on Stage 2 and 

3 of LactaMap Prototype development towards launch of the LactaMap Intervention.  

 

Stage 2: LactaMap Prototype 

The research presented in this thesis commenced in conjunction with Stage 2 and 

marked the transition of the Lactation Intervention Prototype to the LactaMap 

Prototype. The LactaMap and LactaPedia names and logos were created and 

copyrighted. Website developers were contracted by the Family Larsson-Rosenquist 

Foundation to create the LactaMap Prototype software under the direction of the 

LactaResearch group. The LactaMap Prototype refers to any preliminary version of 

the LactaMap Intervention and the prototype continued to be developed inductively 

during this Stage. The LactaPedia website was also developed and launched during 

Stage 2.  

 

Stage 3: LactaMap Intervention 

Stage 3 encompassed the final stages of methodology development and LactaMap 

Prototype testing and included public launch of the LactaMap Intervention.  

 

Once a working online version of the LactaMap Prototype was available, a process to 

ensure consistency of all interlinked content within the site was able to be developed. 
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This provided a final 3-dimensional overview layer that ensured that when new 

content was uploaded, existing linked content was compatible or identified for 

update if needed. A real-world example of this methodology in practice is presented 

in Chapter 7. 

 
 
Authorship contribution statement for the LactaMap Intervention 

The contributor roles taxonomy (CRediT) defines roles typical for scientific scholarly 

output.1 The PhD candidate’s authorship contributions to LactaMap development 

according to this taxonomy include conceptualization, funding acquisition, 

investigation, methodology, project administration, and supervision and writing - 

review and edit (of all LactaMap and LactaPedia content). 

 

 

Reference 

1. CASRAI. CRediT - Contributor roles taxonomy 2020 [Available from: 

https://casrai.org/credit/. 
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1.1 Opening statement 

Research centred around an organ of the human body does not typically require an 

introductory statement to highlight the importance of its function. Unfortunately, 

this is not the case for human lactation. Few studies in this field are published without 

such an introduction and this will be reflected both in this thesis and the included 

publications. This is in itself an indication of the gap in knowledge, which 

consequently extends to our medical care of this biologic function.  

 

The research that comprises this Doctor of Philosophy (PhD) brings together a range 

of scientific methodologies towards the support of effective lactation via the 

translation of evidence to practice. 

 

 

1.2 Background 

1.2.1 The importance of lactation  

The human mammary gland is in a resting state until it reaches functional maturity 

during the lactation phase of the reproductive cycle. The lactation phase of the 

reproductive cycle commences with conception and concludes when the breast 

returns to quiescence following compete weaning of the infant.1 Breastfeeding 

results in important health outcomes for both mother and infant (Table 1.1).2,3  
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Table 1.1 Important health outcomes for mother and infant associated with 

breastfeeding2,3 

 

Many of the health outcomes associated with lactation are dose-related and extend 

across the lifespan of both mother and infant.2 The costs of early weaning are 

significant. Globally, failure to sustain lactation has been associated with lower 

intelligence and economic losses of around US$302 billion annually or 0.49% of world 

annual economic income.4 In 2017, the World Bank identified breastfeeding as the 

nutritional intervention with the potential for the highest return on investment.5 

 

No country in the world meets World Health Organization (WHO) recommendations 

for sustained lactation of six months exclusive breastfeeding followed by continued 

breastfeeding during introduction of first foods for two years and beyond.2 

IMPORTANCE FOR MOTHERS IMPORTANCE FOR INFANTS

Short-term effects Short-term effects

Improves birth spacing, contraception Reduced infectious morbidity and 

mortality (including respiratory tract 
infections, gastroenteritis, necrotizing 
enterocolitis, otitis media

Improved recovery from childbirth 

(reduced blood loss, uterine 
contraction)

Fewer dental malocclusions

Greater postpartum weight loss Optimal nutrition

Reduced stress

Reduced childhood cancers

Long-term effects Long-term effects

Prevention of breast cancer Higher intelligence

Reduced risk of diabetes Protection against obesity

Reduced risk of ovarian cancer Protection against diabetes

Reduced risk of cardiovascular disease
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Breastfeeding is one of the few positive health-related behaviours that is more 

frequent in Low-Middle Income Countries (LMICs) than those that are richer, but 

breastfeeding rates in LMICs are still unsatisfactory.2 Only 37% infants younger than 

6 months are exclusively breastfed in these settings.2 Australian breastfeeding 

statistics are roughly reflected in high-income countries around the world and show 

that women understand the importance of lactation because most (96%) initiate 

breastfeeding.6 However, few are able to sustain lactation to meet minimum 

recommendations. Only 15% are exclusively breastfeeding at 5 months of age and by 

19-24 months the proportion of children being breastfed has fallen to 7%.6  These 

statistics indicate that upon reaching functional maturity, the lactating breast is 

failing to achieve normal function most of the time.2,6  

 

When infant feeding statistics indicate that this organ function is suboptimal in the 

majority of cases, it should be a public health concern of the highest priority. 

Particularly when the insufficiency of mammary gland function impacts health 

outcomes for two people (both mother and infant) (Table 1.1).2,3 

 

1.2.2 The evidence-practice gap in medical care 

There are multiple reasons for lactation insufficiency. The particular focus of the 

research for this thesis is the evidence-practice gap that is impacting on the efficacy 

and consistency of medical care.  
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When women and/or their infants experience difficulty with lactation, treating 

medical practitioners report that they have received insufficient education for the 

required knowledge and skills.7-9 Indeed, most health professionals who work with 

women of childbearing age, children and families have been identified as lacking in 

education and training in breastfeeding.10  

 

Compounding this, there are no routine objective tests available to assess lactation 

function.1 A core component of the diagnostic process is diagnostic testing.11 The 

absence of well-defined parameters for assessment of lactation function represents 

a gap in the diagnostic process that does not exist for other major organs.1 

 

Integration of evidence-based knowledge into clinical practice has proven to be an 

effective strategy for standardising the clinical care process and reducing unwanted 

variations in treatment.12 Without evidence-based lactation education, clinical 

practice is overly reliant on personal experience.7-9,13 This has likely contributed to 

the varied, inconsistent and incorrect advice provided to mothers which they report 

is a reason for early weaning.14-17  

 

Evidence-based practice ensures that health care decisions are based on the best 

available, current, relevant and valid evidence.18 In order for those receiving care to 

make informed decisions within the context of available resources, those providing 

the care must have access to evidence-based decision support.18 Mothers and their 

infants frequently visit medical practitioners in the months following birth and these 
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interactions have been shown to significantly influence feeding decisions.19-21 For 

human lactation, many medical practitioners providing care are reporting that 

personal experience or the experiences of family and friends are the primary and 

most useful source of information.8,9,13,22-24 This suggests that clinical practice is 

disproportionately reliant on personal experience, which is not sufficient for the 

provision of effective medical care.  

 

Health interventions are defined as any activity undertaken with the objective of 

improving human health.25 Evidence-based health interventions evolved from the 

evidence-based practice movement and support provider decision-making by 

delivering appropriate scientific research outcomes.26 Addressing the gap in 

evidence-based lactation education, to increase knowledge and impart new skills, 

needs to induce behaviour change.27 This is challenging to deliver and requires 

development of a complex health intervention.27 Complex interventions are widely 

used in health and are characterised by the inclusion of several interacting parts.28  

 

1.2.3. LactaMap: The evidence-based complex health intervention 

The complex lactation health intervention in this research is LactaMap, an online 

lactation care support system. The LactaMap Prototype was at Stage 2 of 

development when this PhD research commenced (Fig. 1.1). 
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Figure 1.1 The early Lactation Intervention Prototype 

 

The aim of LactaMap is to deliver evidence-based decision support in the clinical 

circumstance of lactation. The target users are medical practitioners, specifically 

generalist medical practitioners or specialist medical practitioners in the obstetric, 

gynaecological or paediatric specialty groupings as defined by World Health 

Organization (WHO) classification of health workers.29 The context for use is the 

medical point of care (i.e. during a consultation). This requires rapid information 

transfer during a limited time frame. The patient population includes breastfeeding 

mothers and/or their term infants from birth to two years of age. Preterm infants 

experience significant, multifactorial feeding challenges and are out of the scope of 

this version of the intervention.30 The format for information delivery is a web-based 

application that supports rapid, intuitive use and dynamic review and update of 

content. 
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A multidisciplinary expert group had conceptualised and created content for the 

Lactation Intervention Prototype using a common sense-based approach that was 

developed inductively.31 This group defined the project scope and created initial 

drafts of content. This was organised around a decision tree (the lactation care 

pathway) based on a simple working definition for normal lactation function.  

 

At the commencement of this PhD, first drafts of most content (88%) had been 

completed. A free online template with limited functionality was used to house 

Lactation Intervention Prototype content. The LactaMap Prototype user interface 

and backend relational database had yet to be designed. Content had taken some 

years to develop, so review and update processes needed to commence to ensure 

currency when the intervention was ready to launch. 

 

In summary, the Lactation Intervention Prototype had been developed prior to 

commencement of this research (Stage 1). Studies in this thesis sought to provide the 

evidence needed to develop the Lactation Intervention Prototype through Stage 2, 

the LactaMap Prototype, to Stage 3, resulting in the LactaMap Intervention available 

for use in practice (www.LactaMap.com). 

 

1.2.4 Developing and testing complex interventions-delivering the evidence to 

practice 

Billions are spent on health interventions, but little is spent on how best to deliver 

them.32 By their very nature, complex interventions are challenging to develop and 
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implement. Integration of a range of different approaches to understand how they 

function is recommended.28,33 The United Kingdom’s Medical Research Council 

(UKMRC) provides a framework for development and evaluation of complex 

interventions and identifies key elements of this process (Fig 1.2.).34 

 

 

Figure 1.2 Key elements of the UKMRC complex intervention development and 

evaluation process34 

 

In practice it is recognised that researchers must consider the best methods available 

and integrate different approaches to ensure that the same study weaknesses are 

not shared across the methods.34 Although the development, piloting, evaluation 

and implementation of a complex intervention can be described as stages, this 

process is often not linear or even cyclical.28 Such is the case with the research that 



   Integrated approaches to support consistent lactation care: Closing the evidence to practice gap 

10 
 

comprises this thesis, where various approaches have been integrated to achieve the 

overarching aim. 

 

 

1.3 Aim 

The overarching aim of this research was to apply integrated approaches towards 

delivery of the evidence-base required to support medical practitioners in the 

provision of consistent, effective lactation care.  

 

Five objectives were used to address this aim (Fig. 1.3): 

1. To conduct a review to propose parameters for normal lactation function as 

a basis for objective lactation assessment. 

2. To develop a comprehensive lactation glossary to facilitate comparison and 

interpretation of scientific studies as well as support consistent, effective 

medical care.  

3. To conduct a systematic literature review to synthesise the literature on 

lactation interventions designed to support clinical decision-making for 

medical practitioners.  

4. To appraise the quality of clinical practice guidelines (CPGs) in the LactaMap 

Prototype (a complex lactation intervention) using a theory-based 

framework. 

5. To evaluate General Practitioners’ user experience of the LactaMap 

Prototype.  
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Figure 1.3 Flow diagram depicting integration of thesis studies according to the 

objectives 
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2.1 Background 

An important early step in development of a health intervention is identification of 

the relevant, existing evidence-base.1 Other than WHO growth charts to assess 

breastfed infants’ growth rate, and unlike every other major organ of the human 

body, there are no routine tests available to assess normal function for human 

lactation. In order to develop parameters for medical assessment of dysfunction the 

inclusive and exclusive parameters for normal function needed to be well described. 

The Lactation Intervention Prototype had been developed using a brief working 

definition for normal human lactation. In the prototype normal human lactation was 

described as the “normal breastfeeding relationship” with the following properties 

(Fig. 2.1): 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 Working definition for the normal breastfeeding relationship in the 

Lactation Intervention Prototype 

The normal breastfeeding relationship: 

• Provides a comfortable and satisfying nurturing experience for both the 

mother and her baby 

• Enables optimal growth and development of baby 

• Provides innate immune protection for the baby during the breastfeeding 

period 

• Facilitates mutually beneficial physical, cognitive and emotional 

interaction for mother and baby 
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“Normality” was considered, in the biologic sense, as a function that occurs naturally 

and not as the result of any disease, treatment or genetic abnormality.2 Thus, normal 

function should not require medical intervention or support. This distinction is 

important because a definition made in the statistical sense, using population 

averages, would be quite different. For example, more than one third of mothers in 

the United States report that they experience painful breastfeeding and persistent 

nipple pain is one of the most common reasons cited  for early weaning.3,4 This pain 

can also cause high levels of psychological distress.5,6 If population averages were 

used to indicate normality, this suboptimal lactation (often painful enough to result 

in early breastfeeding cessation) might be considered normal function and 

potentially preclude mothers from much needed medical support.   

 

The review was titled, “Normal Human Lactation: Closing the Gap”. The aim was to 

describe the working definition in detail, by examining the evidence available, and to 

propose parameters for normal lactation function as a basis for objective lactation 

assessment. This addressed the first thesis objective, which was to propose 

parameters for normal lactation function as a basis for objective lactation 

assessment.  

 

The review refined the definition for normal human lactation to the following 

properties (Fig. 2.2): 
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Figure 2.2 Published definition for normal human lactation7 

 

The review was limited to maternal aspects of lactation physiology and biochemistry. 

The concept of normal lactation function was further explored, including behavioural 

parameters such as maternal sensations of lactation and breastfed infant sleep and 

crying patterns in a book chapter (Appendix A) and an invited counselling in practice 

article for Australian Pharmacist (Appendix B).8,9  

 

The review, “Normal Human Lactation: Closing the Gap”, was published in 

F1000Research which is an open access publishing platform. The platform supports 

an open peer review model. Once an article has passed peer review, peer review 

reports with full peer reviewer names and affiliations are published along with the 

article.  

 

 

 

 
Normal human lactation during the first six months after a term birth: 

• Is comfortable for both mother and infant 

• Provides adequate milk for the infant’s optimal growth and development 

• Requires coordinated maternal and infant adaptation that is facilitated by 

good maternal and infant health 
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2.1.1 Key messages from the publication 

 

• Objective assessment of lactation requires parameters that define normal 

function.  

• These parameters can be used as a basis for objective measurement for 

clinical assessment. 

• Preliminary reference limits for lactation initiation using maternal markers of 

secretory activation have been described. 

• Objective measurements for established lactation have been outlined. 
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2.2 Publication
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2.3 Key findings from thesis objective 1 

Objective 1: To conduct a review to propose parameters for normal lactation function 

as a basis for objective lactation assessment. 

• The lactating human breast has the highest energy requirements of the 

organs of the reproductive cycle and rivals the brain. 

• Despite its metabolic importance, there is a gap in our understanding of 

parameters of normal lactation function. 

• Preliminary reference limits were proposed for maternal lactation 

biochemistry and physiology. 

• Reference limits for organ function are a required foundation for clinical 

diagnosis and treatment when problems are encountered. 

 

 

2.4 Relevance of findings to the overarching thesis aim 

Overarching thesis aim: To apply integrated approaches towards delivery of the 

evidence-base required to support medical practitioners in the provision of consistent, 

effective lactation care.  

This review, “Normal Human Lactation: Closing the Gap”, highlighted the 

comparative gap in basic research into the understanding of lactating mammary 

gland function when compared to other major organs. A definition for normal 

lactation function was proposed and preliminary reference limits calculated to 

provide parameters for assessment of function. This provided the objective 
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foundation for functional assessment required for consistent, effective lactation 

care.  

 

 

2.5 Research engagement 

This section describes evidence of the interaction of this research with the broader 

scientific community. 

 

2.5.1 Peer review comment 

Reviewer Response 11 Jul 2018 

Laurie Nommsen-Rivers, University of Cincinnati, USA 

Normal Human Lactation: Closing the Gap, is groundbreaking and sure to spark 

healthy debate on the development of globally relevant parameters for defining normal 

lactation. 

 
Laurie A. Nommsen-Rivers, Associate Professor and Ruth Rosevear Chair of Maternal and Child 

Nutrition, University of Cincinnati, Cincinnati, Ohio 
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Hoban R, Poeliniz CM, Somerset E, Lai CT, Janes J, Patel AL, et al. Mother's Own Milk 

Biomarkers Predict Coming to Volume in Pump-dependent Mothers of Preterm 

Infants. J Pediatr. 2020. 

 

Galante L, Reynolds CM, Milan AM, Alexander T, Bloomfield FH, Cameron-Smith D, 

et al. Preterm human milk: associations between perinatal factors and hormone 
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3.1 Background 

The requirement for consistency in lactation language has been recognised since 

1991 when the WHO published definitions for six different infant feeding categories.1 

Standard terms and definitions are an essential requirement for comparison and 

interpretation of scientific studies and, in turn, consistent healthcare.2-4 For example, 

the WHO defined exclusive breastfeeding as, “the infant has received only breastmilk 

from his/her mother or a wet nurse, or expressed breastmilk, and no other liquids or 

solids with the exception of drops or syrups consisting of vitamins, mineral 

supplements or medicines”.1 The purpose of this definition was to provide a common 

set of measures for breastfeeding assessment and for evaluation of the progress of 

promotional programmes.1 The inclusion of breastmilk from a wet nurse or 

expressed breastmilk (other than mother’s own) in this definition becomes 

problematic when used as a benchmark for the progress of promotional 

programmes. The objective of health promotion programmes is to enable people to 

lead healthy lives.5 Breastfeeding results in important health outcomes for both 

infant and mother.6,7 A definition for exclusive breastfeeding that includes wet 

nursing and expressed breastmilk (other than mother’s own) is not normal function 

and means that mothers whose infants are fed with milk that comes from another 

individual are excluded from receiving the optimal health outcomes associated with 

breastfeeding. Clearly, this becomes problematic if used as a benchmark for the 

assessment of health promotion activities. For these important health outcomes to 

be realised, promotional programmes need to support and encourage normal 

lactation function. Wet nursing and expressed donor human milk can both be useful 
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interventions that may support sustained infant breastmilk intake; however, they 

should not be included in a standard definition because they do not describe normal 

lactation function for mothers. 

 

Several publications in the last decade sought to provide further consistency in the 

definitions of terms relevant to the field of lactation, but none were comprehensive.2-

4,8 The review presented in Chapter 2, together with literature searches required for 

development of the Lactation Intervention and LactaMap Prototypes (Stages 1 and 

2), confirmed inconsistencies continued to exist.  

 

The process of Lactation Intervention and LactaMap Prototype development 

required creation of a large volume of content and provided an opportunity to 

develop an extensive lactation glossary that defined included terms. 

 

Hence, the second objective of this PhD research became the development of a 

comprehensive lactation glossary to facilitate comparison and interpretation of 

scientific studies as well as support consistent medical care. To meet the practical 

needs of consistent healthcare as well as the requirements needed to facilitate 

generalization of findings and comparison of data for research, an innovative process 

was developed incorporating multiple methodological frameworks.9  

 

This objective was achieved with two publications; LactaPedia, a collaborative 

glossary of more than 500 terms published as a freely accessible website 
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(www.LactaPedia.com) (Fig. 3.1) and a paper describing the methodology for 

LactaPedia development.9,10  

 

 

Figure 3.1 Link to LactaPedia website 

 

A print version of the glossary was published as a book chapter (Appendix C).11 The 

methodology is described in the LactaPedia Handbook (Appendix D), which is 

available on the LactaPedia website.10 

 

 

3.2 Publications 

3.2.1 The LactaPedia methodology 

The innovative methodology for LactaPedia development as well as the process for 

content update and review, incorporating collaborative input, is published in the 

methodology paper. 

 

3.2.1.1 Key messages from the methodology publication  

Key messages are quoted from the publication:9 

http://www.lactapedia.com/
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• Standard terms and definitions for human lactation are needed for comparison and 

interpretation of scientific studies and, in turn, to support consistency of healthcare and 

breastfeeding policy. 

• Inconsistent advice is reported by mothers to contribute to early weaning. 

• Standard terminology for human lactation is the first step required to support consistent 

advice. 
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3.2.2 Methodology publication 
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3.2.2 The LactaPedia website 

The flexibility of an online platform was used deliver a comprehensive glossary of 

over 500 lactation terms. This allows ready update and provides a means to 

encourage collaborative input.  

 

The LactaPedia website (Fig 3.2) is a non-standard academic publication accessible 

from the homepage (Fig 3.3). To ensure the website met conceptual requirements, 

development involved collaboration with software developers and funding partners 

in Switzerland, as well as user interface designers in Australia.  
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Figure 3.2 The LactaPedia website 

 

 

 

Figure 3.3 The LactaPedia homepage 

 

LactaPedia definitions appear once a term is selected (Fig 3.4). The website supports 

collaborative input from anyone via discussion forums attached to each term (Fig 

3.5), a general discussion forum (Fig 3.6) or the direct “contact us” function (Fig 3.7). 
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Figure 3.4 A definition in LactaPedia 

 

 

 

Figure 3.5 Comments posted after the term, “Primary lactation failure” in LactaPedia 
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Figure 3.6 The LactaPedia general discussion forum 

 

 

 

Figure 3.7 The direct “contact us” function 
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3.4 Key findings from thesis objective 2 

Objective 2: To develop a comprehensive lactation glossary to facilitate comparison 

and interpretation of scientific studies as well as support consistent, effective medical 

care. 

• LactaPedia is a comprehensive, adaptable, online lactation glossary for 

science and medicine. 

• Multiple methodological frameworks were integrated to develop framework 

for LactaPedia methodology. 

• LactaPedia has a wide reach with website analytics (accessed 2 March 2021) 

recording more than 3000 users (see 3.6.1). 

• The LactaPedia glossary methodology can be applied to other disciplines (see 

3.6.4). 

 

 

3.5 Relevance of findings to the overarching thesis aim 

Overarching thesis aim: To apply integrated approaches towards delivery of the 

evidence-base required to support medical practitioners in the provision of consistent, 

effective lactation care.  

The LactaPedia website provided a means for global standardisation of lactation 

terms. A standard language is a fundamental starting point required for consistent 

lactation care. Integrated with previous work in Chapter 2, which proposed 

parameters for defining normal function, this provided a consistent foundation for 
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the LactaMap Intervention, the decision support system developed to deliver the 

evidence-base required to support consistent lactation care.12  

 

 

3.6 Research engagement 

This section describes evidence for the application of LactaPedia to support 

consistent lactation language in the broader community. 

 

3.6.1 LactaPedia website analytics (March 2021) 

LactaPedia has more than 3000 users, 21.5% from the United States, 21% from 

Australia and the rest spread internationally (Fig. 3.8). Increased colour intensity 

indicates larger numbers of users. 

 

 
 

Figure 3.8 Heat map of LactaPedia website users by country  

Total users: 3321 
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3.6.2 Australian National Breastfeeding Strategy: 2019 and beyond 

LactaPedia was a subject of discussion in several individual meetings with Melinda 

Boss as an expert stakeholder during development of the updated Australian 

National Breastfeeding Strategy (Fig. 3.9).13 

 

 

Figure 3.9 Except from Australian National Breastfeeding Strategy Report on 

Stakeholder Discussion, published in 201713 

 

3.6.3 Citations (LactaPedia website)  

McGuire MK, Seppo A, Goga A, Buonsenso D, Collado MC, Donovan SM, et al. Best 

Practices for Human Milk Collection for COVID-19 Research. Breastfeeding Medicine, 

ahead of print. 2020. 

Note: This protocol was developed by an official WHO working group and states, 

“Many of these definitions are adapted from those provided in LactaPedia, which is 

an excellent resource in this respect”. 

 

Heron E, Maselli T, McArdle A, de Oliveira BIR, McKenna L. Exploring 

physiotherapists' clinical definition and diagnosis of inflammatory conditions of the 

lactating breast in Australia: a mixed methods study. Int Breastfeed J. 2020;15(1):48. 
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Hartmann BT. Benefit by design: Determining the 'value' of donor human milk and 

medical products derived from human milk in NICU. Semin Perinatol. 2019:151157. 

 

3.6.4 LactaPedia methodology applied to glossary development in another 

discipline 

The innovative methodology created for LactaPedia can be applied to glossary 

development broadly. Fig. 3.10 depicts a screen shot from a website dedicated to 

health professional oral health education in Europe that cites LactaPedia.14 

 

 

Figure 3.10 Example of LactaPedia methodology applied to development of a glossary 

for oral health professional education 
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4.1 Background 

As stated in Chapter 2, identification of the relevant existing evidence-base is an 

important early step in complex intervention development.1 Chapter 2 investigated 

the evidence to propose parameters to describe normal lactation function. This was 

important in order to develop the criteria to include or exclude material for the 

development of the LactaMap Prototype and to define the parameters for 

assessment of lactation function.  

 

The second aspect to understand, with respect to the translation of an evidence-base 

into practice, was the nature of barriers and facilitators to the uptake of similar 

interventions. This can be used to inform strategies to promote uptake of the 

LactaMap Intervention by end-users (i.e., translation to practice). Thus, the third 

objective of this thesis was to conduct a systematic literature review of the evidence 

for lactation interventions that support medical practitioners in their provision of 

care. The systematic review, as accepted for publication, is presented below. 

 

4.1.1 Key messages from the publication 

Key messages are quoted from the publication:2 

• Medical practitioners influence infant feeding decisions but report reliance on personal 

experience for clinical decision making. 

• Health interventions deliver evidence-based decision support and improve consistency of 

care, but few lactation interventions are used by medical practitioners (…) 

• Good-quality research is needed to guide and sustain the incorporation of evidence-based 

decision support into medical practitioners’ care of breastfeeding mothers and infants.  
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4.2 Publication  
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4.3 Key findings from thesis objective 3 

Objective 3: To conduct a systematic literature review to synthesise the literature on 

lactation interventions designed to support clinical decision-making for medical 

practitioners.  

• Health interventions deliver evidence-based decision support and improve 

consistency of care, but few interventions are used by medical practitioners 

for lactation. 

• Of the lactation interventions used by medical practitioners, most were 

complex and all involved education. 

• No conclusions can be made regarding implementation strategies and 

outcomes of those reported due to poor study quality and bias. 

• The complex nature of these interventions poses challenges for designing 

good quality studies to understand barriers and facilitators to 

implementation. 

 

 

4.4 Relevance of findings to the overarching thesis aim 

Overarching thesis aim: To apply integrated approaches towards delivery of the 

evidence-base required to support medical practitioners in the provision of consistent, 

effective lactation care.   

The first two studies (Chapters 2 and 3) involved integrated approaches to support a 

consistent foundation on which to base the content in the lactation intervention.  
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This study (and those that follow) add evidence to support effective translation of 

the LactaMap Prototype to practice. The review considered the existing evidence for 

use of lactation interventions in medical practice. This highlighted the gap in 

understanding of factors affecting uptake of lactation interventions in practice and 

thus the importance of research to close this gap. The LactaMap Prototype is the 

intervention under development that aims to deliver the evidence-base needed by 

medical practitioners to support consistent, effective lactation care. 
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5.1 Background 

5.1.1 Use of Clinical Practice Guidelines to deliver the evidence-base 

A common method for delivering the evidence-base required to support medical 

decision-making is via clinical practice guidelines (CPGs). CPGs are comprised of 

systematically developed statements that summarise the best available evidence for 

specific clinical circumstances.1 They aim to support shared patient and health 

professional decision-making and improve consistency of care by translating 

evidence into clear recommendations.1,2 

 

As stated in Chapter 1, patient encounters that deal with human lactation challenges 

is a clinical setting where medical practitioners are reporting that they have not 

received the evidence-base required to support medical decision-making.3-5 Further, 

inconsistent advice received from medical practitioners is reported, by mothers, to 

contribute to their early weaning.6-8 Inappropriate variation in care is one of the 

criteria that indicates a need for CPG development.1,9 In order to provide, to the 

medical practitioner, a consistent evidence-base for the problems most likely to pose 

a risk to lactation, CPGs for 103 conditions were initially developed for the Lactation 

Intervention Prototype.10 This was stage 1 of intervention development. At this stage 

a pragmatic common-sense based approach was used, based on the implicit 

knowledge of the multidisciplinary expert group.10 

 

CPGs have the potential to improve consistency of care and healthcare outcomes, 

however they are only as good as the quality of the methodology on which they are 
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based and this has frequently been shown to be variable.11,12 In order for clinicians 

to use CPGs, they need to trust that the content is founded on high quality 

methodology.2 

 

5.1.2 Integration of theory to Clinical Practice Guideline development  

Achieving uptake of an intervention by the intended user requires behaviour 

change.13 Behaviour change in this context requires bringing the health professionals 

involved in the delivery of healthcare in line with evidence-based practice.14 Applying 

relevant theory to help understand the likely process of the behaviour change is an 

important component of complex intervention development.15 A theory-based 

approach can help to identify explicit reasons likely to influence intervention success 

or failure.16 One type of theory-based approach used to inform uptake of health 

interventions is a determinant framework.16 Determinant frameworks provide a 

structure consisting of descriptive characteristics that are presumed to account for a 

phenomenon that influences intervention uptake.16 The determinant framework 

chosen to assess the phenomenon of CPG quality was The Appraisal of Guidelines for 

Research and Evaluation II (AGREE II) instrument. The AGREE II instrument is a 

validated tool that consists of five theoretical quality domains, each containing 

descriptive categories, that are used to assess the quality of guideline development 

methodology.17-19  
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This chapter describes the fourth objective of the thesis which is to appraise the 

quality of clinical practice guidelines (CPGs) in the LactaMap Prototype (a complex 

lactation intervention) using a theory-based framework. 

 

A theory-based approach was integrated with the common-sense approach used to 

develop the existing LactaMap Prototype CPGs. The AGREE II instrument was used to 

appraise the quality of the methodology, with the results providing explicit guidance 

for changes needed for improvement. 

 

5.1.3 Ethics approval 

Ethics approval, reference number RA/4/1/8546, for conducting this study was 

granted by The University of Western Australia Human Ethics Research Committee. 

 

5.1.4 Key messages from the manuscript 

• A theory-based approach that considered the construct of quality can be 

readily integrated with an existing common-sense based process for CPG 

methodology.  

• Combining both approaches allowed consideration of real-world context 

derived from common-sense as well as explicit factors likely to influence 

outcomes that were identified by theory. 

• Demonstration of the approaches used for LactaMap CPG methodology 

ensures clinicians and the public can have trust that the content founded on 

them is robust, scientific and of highest possible quality. 
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5.2 Publication 
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5.3 Key findings from thesis objective 4 

Objective 4: To appraise the quality of clinical practice guidelines (CPGs) in the 

LactaMap Prototype (a complex lactation intervention) using a theory-based 

framework. 

• CPG quality appraisal during development ensures methodology has low bias 

and high quality. 

• LactaMap CPG methodology was already of high quality in 3 of the 6 AGREE II 

quality Domains. 

• Small but significant changes were identified where LactaMap CPG 

methodology could be improved and these were integrated prior to website 

publication. 

 

 

5.4 Relevance of findings to the overarching thesis aim 

Overarching thesis aim: To apply integrated approaches towards delivery of the 

evidence-base required to support medical practitioners in the provision of consistent, 

effective lactation care.  

This study demonstrated that a theory-based approach can readily be integrated 

with a pragmatic, common sense-based approach to complex intervention 

development. It also provided evidence for the quality of LactaMap methodology so 

medical practitioners can trust the content on which it is founded. Integration of 

theory and demonstration of quality methodology have both been shown to be 

crucial for uptake of complex interventions.15 
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Uptake of the LactaMap Intervention by medical practitioners is the means by which 

consistent, effective lactation care aims to be supported. 
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6.1 Background 

Testing a complex intervention for its acceptability and appropriateness with the 

intended users is an important preparatory step in the development process.1 

Ensuring ease of use in clinical practice is a major consideration if uptake of the 

intervention in real-life is to be achieved.2  

 

The final study in this thesis integrated two qualitative approaches, a Think Aloud 

protocol followed by a semi-structured interview, to evaluate General Practitioners’ 

user experience with the LactaMap Prototype. Use of the intervention in General 

Practice was modelled by giving study participants a breastfeeding case scenario and 

instructing them to use this to guide their navigation around the LactaMap Prototype 

website, imagining they were in consultation with a patient. The aim was to explore 

factors in the existing LactaMap Prototype that were likely to influence the user 

experience and to discover areas for improvement.  

 

6.1.1 Ethics approval 

Ethical approval to conduct the study, reference number RA/4/20/4284, was granted 

by The University of Western Australia Human Ethics Research Committee.  

 

6.1.2 Key messages from the manuscript 

• Integration of two complementary qualitative approaches to evaluate the 

website user experience provided important information about factors likely 

to influence adoption and use of the LactaMap Intervention.  
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• Evaluation of LactaMap during development guided changes in user interface 

design, ensuring the lactation decision support tool was designed for the 

unique requirements of General Practice. 

• Demonstration of the utility of intervention testing during development 

shows the importance of this preparatory step for other intervention 

developers. 
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6.2 Manuscript prepared and submitted for publication 

An integrated qualitative approach to evaluate General Practitioners’ experience 

of LactaMap, an online lactation care support system  

 

ABSTRACT 

 

Background and objective 

LactaMap is an online lactation care support system designed to assist General 

Practitioners (GPs) caring for breastfeeding women and infants. The aim was to 

qualitatively evaluate GPs’ experience of the prototype LactaMap website. 

 

Methods 

The study was conducted in Perth, Western Australia, with five GPs in 2018/2019 by 

integrating a Think Aloud protocol and a semi-structured interview. Data was 

transcribed and uploaded to ATLAS.ti 8 Qualitative Data Analysis Software. 

Descriptive coding was themed deductively and analysed. 

 

Results 

All participants responded positively to the LactaMap website and indicated that it 

was valuable. A small number of critical usability issues were identified. 

 

Discussion 
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Integrating two qualitative approaches provided information about what may 

influence LactaMap’s adoption by GPs. The integrated data allowed evaluation of 

the existing LactaMap Prototype and identified changes to optimise the decision 

support tool for General Practice.  

 

Background 

Globally, breastfeeding rates fall well short of World Health Organization 

recommendations of exclusive breastfeeding for 6 months with continued 

breastfeeding during the introduction of complementary foods until at least 2 years 

of age. The prevalence of breastfeeding at 12 months is lower than 20% in most 

high-income countries.1 Breastfeeding durations are longer in low-middle income 

countries, but even in these settings only 37% of infants younger than 6 months are 

exclusively breastfed.1 The health, human capital and economic costs of early 

weaning for children, mothers and society are significant.2 Nutrition-related 

shortfalls in developmental potential affect schooling and adult income. Together 

these make up the largest component of economic losses, estimated to total more 

than US$285 billion each year.2 

 

General practitioners (GPs) are frequently consulted by mothers and babies in the 

first 6 months postpartum and have been shown to significantly influence their 

patient’s infant feeding decisions.3-5 When addressing breastfeeding challenges, 

GPs report that they have not received the lactation education needed for the 

knowledge and skills expected of them.6-8 Insufficient time and poor accessibility of 
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evidence have been identified as impediments to their ability to make use of 

research data.9 To deliver this knowledge in an accessible format, a 

multidisciplinary group from The University of Western Australia developed 

LactaMap, an online lactation care support system.10 LactaMap aims to support GPs 

caring for women and infants requiring lactation support by delivering evidence-

based lactation information in an accessible format at the point of care. The 

comprehensive website includes over 100 evidence-based clinical practice 

guidelines, supporting information and patient information documents all 

underpinned by more than 1000 references. 

 

The everyday use of digital services has become the norm in health.11 Online clinical 

decision support systems have the potential to improve healthcare by delivering 

evidence-based clinical information at the point of care and encouraging the use of 

practice guidelines.12 In order to facilitate adoption and uptake, LactaMap is 

designed to be used intuitively and without prior training.13  

 

Qualitative research methods are particularly useful to test the feasibility and utility 

of health interventions in the real-world context for which they were designed.14, 15 

Testing during development provides important preparatory information to 

evaluate acceptability, and  improve design prior to implementation.16, 17 User 

experience is a key factor influencing adoption and use of online decision support 

systems by doctors.13 Testing the user’s experience with a website helps to 

understand how easy or pleasing it is to use and detect areas of the user interface 
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that work well or need improvement.18 This can then be used to guide design to 

meet the unique requirements of General Practice. The aim of this study was to 

evaluate the GP’s user experience of the prototype LactaMap site by integrating the 

results of two qualitative methods.  

 

Methods 

Intervention description 

The target users of LactaMap are GPs. The clinical condition targeted is lactation 

and the patient population consists of mothers and term infants aged from birth to 

2 years of age. The context for use is at the time-limited point of care (during a 

medical consultation with a breastfeeding mother and/or infant). LactaMap content 

is therefore intentionally succinct and intended to be easily navigated. Links to 

additional supporting information and to PubMed for references cited are included 

if more information is desired. 

 

Participants and procedures 

A purposive sample of GPs from the Perth Metropolitan area in Western Australia 

were invited by a research associate (JT) to participate during September-October 

2018. GP users nominated their preferred location for data collection (home, clinic 

or university campus). Interviews were conducted in person with the research 

associate, who trained by piloting both protocols with researchers experienced in 

qualitative research and health professionals with clinical experience. 
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After providing written consent to participate, GPs were required to register with 

the LactaMap website and use one of three case scenarios to guide navigation 

around the website. They were instructed to imagine themselves in consultation 

with the patient. This was followed by a semi-structured interview, which included 

a self-reported rating of confidence in treating patients with breastfeeding issues. 

This was rated on a Likert scale from 1 (not confident at all) to 5 (very confident). 

Participants received an AUD$100 gift voucher as compensation for time taken to 

complete the case scenario and interview. 

 

User feedback processes 

User experience evaluation of the LactaMap website was conducted by integrating 

two complementary data gathering techniques. An objective task-oriented 

evaluation was carried out using a Think Aloud protocol and a subjective evaluation 

was conducted via a semi-structured interview. The Think Aloud protocol is a 

cognitive analysis method, which requires users to verbalise their thoughts as they 

move through a user interface towards task completion.19 A sign with the text, 

“please keep talking,” was attached to the computer monitor and GP users were 

also prompted with these words verbally if silent for more than 10 seconds. This 

technique with limited prompts draws on simple working memory without 

introducing mental processing that can influence the focus of attention.20 Almost all 

of the user’s conscious effort is focused on task completion with little room for 

reflection, feelings or opinions.21 Once this task was accomplished, each GP user 

completed a semi-structured interview around a set of open-ended questions.22 
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This allowed broader exploration of the individual’s subjective views about the 

software-supported intervention including whether it contained the information 

they needed, its potential usefulness for a consultation involving breastfeeding and 

whether they would be likely to use it for decision support, with reasons discussed 

for given responses. 

 

To mimic expected use of the LactaMap website, each GP user was asked to use the 

allocated case to guide navigation through website content until a decision point 

was reached. Each case scenario represented a different presentation of a lactation 

condition and each one varied in clinical complexity. The different scenarios were 

intended to capture the widest possible use of LactaMap.  Lactation terms used 

across case studies were consistent with terminology recommended in 

LactaPedia.23 Case scenario 1 was related to mastitis, a common condition that is 

diagnosed in 20% of lactating women.24 Due to its common presentation during 

lactation, GP users were expected to be familiar with this diagnosis, its assessment 

and management. Case scenario 2 was related to maternal concerns regarding low 

milk synthesis. Maternal perception of low milk synthesis has been reported to be 

the main reason for breastfeeding cessation in 35% of women that wean early.25 

Although relatively common, approaches for management are more complex, 

particularly in the absence of standard objective tests to assess milk production.26  

Case scenario 3 related to the breastfeeding challenges associated with an infant 

diagnosed with tracheomalacia, a condition characterised by insufficient supporting 

cartilages of the trachea.27 This was chosen because it is a rare presentation, with 
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unknown incidence and prevalence, and therefore one with which GP users would 

be likely to have less experience.27 All case scenarios were reviewed by an 

experienced GP (DP) for appropriateness of clinical content. Each GP user was 

assigned one of the case scenarios based on rotation rather than individually 

randomised. GP user 1 received case scenario 1, GP user 2 received case scenario 2, 

GP user 3 received case scenario 3, GP user 4 then received case scenario 1 again 

and so on.  Users were informed that there was no “right” or “wrong” way to use 

the website and that their clinical decisions were not being assessed. The ability of 

users to locate the information they needed to support care relating to the 

particular case scenario they were presented (decision point) was the task under 

investigation for usability assessment.  

 

Data Analysis 

Both the Think Aloud protocol and the semi-structured interview were recorded 

using an Olympus DM-3 digital voice recorder and audio transcribed verbatim. 

Transcripts were uploaded to ATLAS.ti 8 Qualitative Data Analysis Software for Mac 

to facilitate coding. Coding was conducted by identifying quotes of relevance to 

issues with LactaMap usability and then grouping these into categories. This 

descriptive coding of transcriptions and grouping into categories was the data 

analysis protocol. The categories were then themed deductively based on attributes 

related to 7 facets of user experience (Table 1).28 Each code was also given a 

usability ranking that related to its effect on task completion from critical to 

positive (Table 1). This was a modified version of a ranking system used in previous 
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studies.19, 29 Coding was conducted independently by two study authors (MB and 

JT), then results were compared and discussed until consensus was reached. This 

process was repeated for usability ranking and theming. Thematic saturation was 

defined as the point at which no new categories emerged under each of the 

themes.30 

 

Table 1. Facets of user experience and usability rankings with definitions19, 28, 29 

Facet of user experience Definition 

Accessible User’s ability to access the site and its content during consults 

Credible Users trust and believe what the site tells them 

Useful Site is of practical value to the user 

Desirable Design elements evoke emotion and appreciation 

Findable Content is navigable and locatable 

Useable Users can effectively and efficiently achieve their end objective 

Valuable User satisfaction with the site and belief that it delivers value 

Usability ranking Definition 

Critical Unable to complete task 

Severe Significant delay or frustration in task completion 

Cosmetic Minor issue that may or may not affect task completion 

Positive Something the user liked about the site 

 

Ethical approval to conduct the study, reference number RA/4/20/4284, was 

granted by The University of Western Australia Human Ethics Research Committee.  

 

Results 

A total of 6 GP users were interviewed with thematic saturation reached after 

participant 4. Participant details are described in Table 2. Time taken to complete 
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the Think Aloud protocol plus semi-structured interview ranged from 35 to 50 

minutes. 

 

Table 2. Participant details 

Participant Interview 

location 

Occupation Confidence* Breastfeeding 

patients/usual 

month 

Lactation resources currently 

used 

1 Home GP 

registrar+ 

4 10-20 LactMed,  

Royal Women's Hospital 

Guidelines  

Australian Breastfeeding 

Association  

King Edward Hospital guidelines  

Australian Medicines Handbook  

Therapeutic Guidelines 

2 University 

campus 

GP 4 3-4 Raising Children Network 

Therapeutic Guidelines  

Lactation consultant service for 

advice and referral 

3 University 

campus 

GP registrar 2-3 12-15 Royal Children's Hospital website  

Australian Family Practitioner 

articles  

Google 

4 University 

campus 

GP registrar 3-4 30-40 King Edward Hospital guidelines 

Royal Children's Hospital website 

5 University 

campus 

GP 4 8 None. Asks one of the nurses 

who have breastfed, or a 

colleague 

6 Home GP 2 15-20 Australian Breastfeeding 

Association website  

Raising Children website 
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+ A GP registrar is a medical practitioner who has been accepted into medical 

specialty training to specialise as a General Practitioner. 

* Confidence was rated on a Likert scale from 1 (not confident at all) to 5 (very 

confident) 

 

Usability testing  

Figure 1 shows user feedback regarding the features of the prototype LactaMap 

site. The usability rankings were visually illustrated using a coloured scale. Of 358 

coded quotes, 222 (62%) related to an aspect the user liked about the site and 30 

(8%) related to critical issues that prevented task completion. 

 

Figure 1. Themes, codes and their usability ranking (combined data from the Think 

Aloud protocol and semi-structured interviews) 

 

User experience 
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User experience was described according to 7 themes derived from Moreville’s 

model for user experience design.28 

 

Accessible 

In this study, the accessibility theme related to whether users considered the site 

and its content to be something they would be likely to access in the context of 

time-limited medical consults. Most users considered the site and its content 

accessible. 

 

“Something like LactaMap, which tries to give you information that is useful right 

then, comes in very handy because it’s a lot better than saying to people, ‘I’m going 

to have a think and go away and come back tomorrow.” (P2) 

 

Two users noted that the login process might be a problem if it took too long or 

required them to remember “yet another user name and password.” (P2) 

 

Credible 

This theme related to whether users found the site trustworthy. All but one 

commented that the inclusion of references assisted in having trust in the 

information provided on the LactaMap site. 

 

“just having references after each section does give you that reassurance that what 

you are reading is true and relevant.” (P6) 
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One user commented on the publication date of references cited, worried about 

the relevance of those that were more than 10 years old. This user suggested that a 

‘last updated’ date would help with trust. 

 

Affiliation of the LactaMap site with a university was also positively associated with 

credibility. 

 

Desirable 

Desirability considered site design elements that evoked emotion and appreciation. 

Feedback was very positive.  

 

“I think it looks really good. There’s nothing like it. Nothing else that I’ve ever seen 

like it.” (P1) 

 

Users liked the clear layout, colour and text, preferring “not to have stuff all over 

the screen.” (P6) 

 

Findable 

Findability was focused on whether it was easy to navigate around the website and 

locate relevant content. Again, most quotes related to an aspect of the site that the 

user liked. The LactaMap decision tree (care pathway) was well received. 
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“it’s like a good invitation like, ‘Oh okay, I don’t have to know much, I just have to 

know these four things, and then the system, the computer’s going to help me.’ And 

then you can read on, and you’re sort of already drawn into it, into the larger part of 

the description”. (P1) 

 

Many of the quotes relating to findability were simply statements that the site was 

easy to use, easy to navigate and intuitive. 

 

Findability issues ranked as critical or severe were all related to how users could 

follow their trail back to where they had come from and difficulties in relocating the 

homepage. 

 

“I really like that first page. I’m not sure how to get back there, though” (P1) 

 

Useable 

This theme related to whether users could effectively and efficiently complete their 

task, which was to reach a decision end-point for the case scenario they were 

provided. The largest number of codes were sorted into this theme. Site features 

such as photos and videos attracted usability rankings from both ends of the scale. 

Images were something users liked about the site, but it was also noted that they 

could be both helpful to show patients or distressing. One user suggested this could 

be addressed by having the option of closing pictures. Videos were considered 
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valuable, but users noted that they were poorly labelled making expected content 

hard to identify. 

 

“That is showing me what? There’s no label, is it showing a video of a blocked 

duct?” (P1) 

 

Importantly for site design, 5 of the 6 users identified issues with the site 

registration process. These were a clear barrier to getting started and were ranked 

as critical.  

 

One quote relating to the layout of the decision tree stated that the user would like 

a way to be able to see the steps they had travelled down the decision tree. 

 

“So, it would be good if that was more clear and there was a way to see them all at 

once”. (P1) 

 

Useful 

This theme related to whether the LactaMap site had practical value to the user. 

Most comments about usefulness related to site content and patient information. 

Users were pleasantly surprised at the depth of information on the site, which was 

discovered quickly as they used the website to locate content required to address 

the case scenario. 
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“the more I used the website, the more I realised that there is a significant amount 

of information contained in it.” (P3) 

“Wow, it’s very comprehensive.” (P5) 

 

They also appreciated the patient information documents that could be printed out 

or emailed from a “no-reply” email direct from the site. These provide clinical 

information summaries in simple language on a range of topics relevant to 

breastfeeding. 

 

“you can send it? Oh, that’s really helpful. So you can send it directly to them…And 

you can download it. Okay.” (P4) 

 

Valuable 

The last theme focused on findings related to whether the user was satisfied with 

the LactaMap site and believed that it delivered value. This was a subjective 

assessment that related to the overall website experience. All codes allocated to 

this theme received a positive ranking. 

 

“I think it looks really good. There’s nothing like it. Nothing else that I’ve ever seen 

like it.” (P1) 

“I’d use it tomorrow.” (P2) 

“I think this is a really, really good website.” (P5) 

“wow, this is good.” (P5) 
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Discussion 

This study provided data that enabled understanding of the GP user’s experience 

with the intervention prototype. This was a necessary step in the intervention’s 

design in order to encourage its adoption and use by GPs.13 The results indicated 

that the experience was positive. With a view to further improving the user’s 

experience, the understanding obtained from the analysis of the integrated 

responses to the Think Aloud and the semi-structured interview, was used to adapt 

the website.  

 

Both the Think Aloud and semi-structured interview contributed data relating to 

aspects of user experience. Usability ranking of coded data allowed prioritisation of 

modifications, identified by study participants, that impacted on task completion. 

The small number of issues that were ranked as critical or severe demonstrated the 

methodology’s use for site developers to refine the prototype. Examples of 

refinements included a simplified site registration process, better labelling of 

videos, a “home” icon, inclusion of a statement indicating a “last updated” date on 

all content pages, the ability to close images (useful if the patient found them 

distressing) (Fig. 2) and “breadcrumbs” to show the user’s location in the decision 

tree (Fig. 3).  



Integrated approaches to support consistent lactation care: Closing the evidence to practice gap 

119 
 

 

Figure 2. Examples of refinements made to LactaMap website.31  

Indicating: 1. Home icon, 2. Last updated date, 3. Icon to click to close image. 

 

Figure 3. Example of refinement made to LactaMap website showing 

“breadcrumbs” that indicate user’s location in decision tree.31 

 

Limitations of the study 

1.

2.

3.



Integrated approaches to support consistent lactation care: Closing the evidence to practice gap 

120 
 

Increased time-pressure in actual clinical situations may unmask LactaMap user 

interface issues with a higher degree of user frustration if there is difficulty in task 

completion. Further studies in a real-world setting would be useful to understand 

this as well as the effect of changes made to the user interface resulting from this 

study. 

 

Response bias, particularly users answering in a way considered more socially 

acceptable, can be a limitation of qualitative studies. This was mitigated by 

integrating the task-oriented Think Aloud method, which required a higher 

cognitive load likely to produce honest and less strategic responses, and by 

encouraging GP’s to discuss aspects of the site that they both liked and didn’t like.32 

They were also informed that their views would provide important input for 

finalising website design.  

 

Conclusion 

LactaMap is designed to support GPs to provide crucial care for breastfeeding 

families. This study demonstrated the integration of two complementary qualitative 

approaches to evaluate the website user experience. Evaluation of LactaMap during 

development found that the user experience of the LactaMap website was positive 

and provided important information about factors likely to influence its adoption 

and use. This guided changes in user interface design to meet the unique 

requirements of General Practice.  
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6.3 Key findings from thesis objective 5 

Objective 5: To evaluate General Practitioners’ user experience of the LactaMap 

Prototype.  

• The study investigated the existing LactaMap Prototype for factors likely to 

influence its adoption and use.  

• The integrated methodologies resulted in identification of factors relating 

both to the existing LactaMap Prototype as well as factors that did not exist, 

but that medical practitioners would like to be possible. 

• The user experience of the LactaMap Prototype website was very positive. 

• Important factors likely to influence acceptability were identified and 

modifications made to the LactaMap Prototype prior to launch of the 

LactaMap Intervention. 

 

 

6.4 Relevance of findings to the overarching thesis aim 

Overarching thesis aim: To apply integrated approaches towards delivery of the 

evidence-base required to support medical practitioners in the provision of consistent, 

effective lactation care.  
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The LactaMap Prototype was developed to deliver the evidence-base needed by 

medical practitioners to support consistent, effective lactation care. Modelling and 

testing an intervention prior to full scale launch provides important information that 

can identify weaknesses and allow refinements.1 

 

This study provided evidence needed to ensure that the LactaMap Prototype was 

designed to meet the unique needs of medical practitioners. Thus, this approach 

integrated with the previous studies towards supporting medical practitioners in the 

provision of consistent, effective lactation care. 
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Chapter 7: 

LactaMap, a complex lactation intervention 

 

Presented as a dynamic website 

 

www.LactaMap.com 
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7.1 The LactaMap Prototype becomes the LactaMap Intervention 

The overarching aim of this thesis was to deliver the evidence-base required to 

support medical practitioners in the provision of consistent, effective lactation care. 

The LactaMap Intervention integrated the previous studies and was the overall key 

outcome. The intervention is a decision support system developed to deliver the 

required evidence to practice. Studies presented in Chapters 5 and 6 were conducted 

on the LactaMap Prototype. These resulted in important modifications to 

methodology and the prototype itself prior to public launch of the LactaMap 

Intervention. 

 

Website designers in Western Australia and software developers in Switzerland were 

coordinated to custom design a frontend user interface and backend content 

management system for the LactaMap Intervention. This required frequent video 

conferences to ensure the design and functionality met conceptual requirements. 

These requirements needed to be provided in writing as well as described in person. 

An example of a typical written communication regarding required design changes is 

included (Appendix E). 

 

7.1.1 Testing the LactaMap Prototype 

Before the new LactaMap Intervention was publicly launched, it was tested with 

intended end-users using the qualitative analysis study described in Chapter 6.  
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All issues with usability were documented and categorised as high, medium or low 

priority (Table 7.1). High priority issues were those considered to be critical to the 

use or uptake of LactaMap by medical practitioners. The software developers were 

asked to cost all the possible changes required to address these issues. Changes were 

selected pragmatically based on consideration of both cost and priority level.  

 

Table 7.1 LactaMap Prototype usability issues with priority ratings 

TYPE OF 
ISSUE 

ISSUE PROPOSED FIX 
PRIORIT
Y LEVEL 
 

Registration 
process 

During registration, the direction to 
check emails for authorisation is not 
prominent enough and usually 
missed. Users click on the login 
button without reading the text and 
don’t understand why they can’t login 

Make the text directing the user 
to check their emails much 
more prominent. 

High  

User unsure what to use for ‘user 
name’ on log in page. 

Change ‘username’ to ‘email 
address’ on log in page-same 
as LactaPedia. 

High 

No prompt to change password once 
logged in  

Add prompt to change 
password to one more easily 
remembered one once logged 
in. 
N.B. This is likely to effect 
subsequent use and our study 
only looked at first use 

Med 

Help/FAQ 
capacity 

Users unsure of icon meaning, notes 
function, patient packs etc. 

Add a help page for frequently 
asked questions *need capacity 
to add documents to fly out 
menu-same as LactaPedia 

High 

Guideline 
design 

Blue and red boxes prevented user 
from noticing tabs across the top and 
therefore did not access care 
options. 

Suggest colour outline only of 
box and same colour text (ie no 
colour fill). 

Med 

Expectations 
of function 

Under the “patient info” tab, the 
patient information PDFs can be 
viewed if the user clicks on the title. 
This was not discovered as the plus 
symbol icon (used to add the patient 
info PDF to a patient pack) was 
incorrectly assumed to open content. 

On internet explorer browser, 
plus signs are to the far right of 
the screen so was less obvious 
and user clicked on title instead. 
Also make text for patient info 
titles blue to indicate that they 
link to the document (same as 
text in clinical practice 
guidelines that links to other 
information) 

High 

User failed to scroll through all text 
because they tried to scroll in the 
grey section to the right of the 
guideline, rather than on the white 
“page”  

Allow scrolling when curser 
placed on any part to the right of 
the content 

Med 
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LactaMap title is not recognised by 
users as the home page button 

In fly out menu, use ‘main 
menu’ as home page, or add 
home page link, and/or put 
home icon on banner. Just fix 
so that the homepage is easy to 
find intuitively from anywhere in 
LactaMap! 

High  

Lack of breadcrumbs to show path 
travelled when not using the lactation 
care pathway 

 Low 

“LactaPedia” definitions expected to 
appear on hovering over underlined 
term. 

 Low 

“supporting documents” expected to 
show as popups rather than a new 
page. 

 Low 

Screen doesn’t hold your scroll place 
in LactaPedia on LHS when you click 
on a term. 

When clicking button, shouldn’t 
revert to top of list but remain 
wherever user last viewed. Or 
alternatively break into 
alphabetical listing as per index. 

Med 

Search items are listed illogically ie 
LactaPedia first (should be 
guidelines), not alphabetical, 
document types mixed up not 
grouped together 

List guidelines first.  (also 
consider listing relevant items 
alphabetically) 

High  

Notification doesn’t disappear when 
it has been checked 

Allow notification to disappear 
after icon is clicked 

Med 

Validity/ 
trust 

Lack of obvious ownership Add UWA logo prominently to 
website (same as currently in 
LactaPedia) 

High  

Recency of tool  Add "last updated dd/mm/yyyy" 
to each page 

Low 

In About Us in flyout menu, no 
functionality or formatting of text 
possible. 

Allow same functionality as 
“about us” document in 
LactaPedia so that “terms of 
use” etc can be linked. 

High 

General 
appearance 

Too large when at 100%, need to 
scroll to see bottom of page for 
homepage 
(https://www.lactamap.com/home) 
and first step of lactation care 
pathway 
(https://www.lactamap.com/secure/c
hoose-the-statement-that-best-
suits)-"antenatal concerns" and 
"lactation risk factor overview not 
found" even though looking for it 

Make font smaller so all content 
on the homepage 
(https://www.lactamap.com/ho
me) and on the first step of the 
lactation care pathway 
(https://www.lactamap.com/sec
ure/choose-the-statement-that-
best-suits) is visible without 
scrolling 

High 

Media Photo could be confronting to patient Add ability to close or hide 
photo 

Discuss 

Videos too big, can't see title to know 
what they are about (see 
https://www.lactamap.com/secure/cli
nical-practice-
guidelines/lactamap/blocked-milk-
duct) 

Present as thumbnails that can 
be expanded. If this is too 
costly, please allow title of the 
video to be moved to the top of 
the video, rather than the 
bottom, so that the user doesn’t 
need to scroll down to read it. 

Discuss 

Website 
search 

Consider: What will searches look 
like in Google? If searching for 
LactaMap: mastitis, would the 
description show that it is a clinical 
practice guideline? 

 For 
future 
conside-
ration 

https://www.lactamap.com/home
https://www.lactamap.com/home
https://www.lactamap.com/secure/choose-the-statement-that-best-suits
https://www.lactamap.com/secure/choose-the-statement-that-best-suits
https://www.lactamap.com/secure/choose-the-statement-that-best-suits
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Consider: Will content within 
LactaMap be searchable by search 
engines? 

 For 
future 
conside-
ration 

Fly out menu "Administration" Title in fly out menu 
is not descriptive of contents 

Delete entirely and simply allow 
all title to be listed (like 
LactaPedia) 

High 

Normal 
Human 
Lactation 

“Terms of use and privacy policy” 
and “about us” appear here and they 
shouldn't be. In order for documents 
to appear in the LactaMap index, 
they need to be pulled from 
somewhere else. The only place we 
can add them is under “Normal 
Human Lactation”, which isn’t 
appropriate.  

We would like to be able to add 
“Terms of use and privacy 
policy” and “about us” to the 
flyout menu the same as we can 
for LactaPedia. 

High 

 

7.1.2 The LactaMap Handbook 

In order for an intervention to be replicated or for researchers to build on findings, it 

is important that a complete published description is available.1,2 Reporting is also 

considered to be an important element for all stages of intervention development.3 

This can be challenging to achieve in scientific publications where descriptions may 

be restricted by word limits.2 The methodology, developed after quality appraisals 

resulting from Objective 4 (Chapter 5), together with additional information about 

the intervention such as scope, funding acknowledgements, style guide and 

literature search protocols is documented in detail in the LactaMap Handbook (Fig. 

7.1). The LactaMap Handbook (Appendix F) is freely available for download from the 

LactaMap website .4  
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Figure 7.1 The LactaMap Handbook table of contents 
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7.1.3 Key messages regarding the LactaMap Intervention 

• The LactaMap Intervention contains five interacting components: the 

lactation care pathway, normal human lactation,  a lactation risk factor 

overview, the LactaMap index and LactaPedia. 

• These interacting components deliver the evidence required to support 

medical practitioners in the provision of effective, consistent lactation care. 

• LactaMap CPG methodology supports rapid update of content, which was 

demonstrated during the global COVID-19 pandemic. 

• LactaMap has more than 9000 users from Australia and around the world. 

 

 

7.2 The LactaMap Intervention  

The LactaMap Intervention is complex, with five interacting components listed 

below, and on the homepage, as illustrated (Fig. 7.2): 

1. Lactation care pathway. 

2. Normal human lactation. 

3. Lactation risk factor overview. 

4. LactaMap index. 

5. LactaPedia. 

 



Integrated approaches to support consistent lactation care: Closing the evidence to practice gap 

134 
 

 

Figure 7.2 The LactaMap homepage showing the 5 LactaMap Intervention 

components 

 

The LactaMap Intervention was launched to the public on 26th March 2019 via an 

international webinar presented to the global Breastfeeding Innovations group 

hosted by Leith Greenslade (CEO JustActions, New York).  

 

LactaMap is free to use after registration. Registration is simple, requiring users to 

enter an email address, create a password and accept terms and conditions (Fig. 7.3). 

Users are required to agree to the LactaMap terms of use as a clinical lactation 

support tool and are also made aware of the relevant disclaimer (Fig. 7.4).  
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Figure 7.3 LactaMap Registration 

 

 

Figure 7.4 LactaMap disclaimer from “Terms of Use and Privacy Policy” 
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LactaMap is intended to be intuitive to use without prior instruction. An overview of 

its functions is described in an invited editorial for Infant Journal, a bi-monthly UK 

publication for neonatal and paediatric healthcare professionals (Appendix G). 

 

The website also supports some interactivity, with users able to contact the 

LactaResearch group directly via the “contact us” function (Fig. 7.5). 

 

Figure 7.5 The “contact us” function accessed from the LactaMap flyout menu 

(indicated by the blue arrow) 

 

The LactaMap Intervention has been designed to be user-friendly on desktop 

computers as well as smartphone and tablet devices. It is compatible with various 

browsers (e.g. Firefox, Chrome, Safari, Microsoft Edge) and usable on both Mac and 

Windows operating systems.  

 

In order to optimize potential accessibility in Low-Middle Income Countries, the 

LactaMap Intervention (and LactaPedia) was tested by the software developers to 
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ensure compatibility with outdated Windows operating systems, the oldest being XP. 

It was also designed to be frugal on data usage and should work with poor internet 

connection. 

 

7.2.1. The LactaMap Intervention in action: a real-world example  

One of the reasons for delivering the LactaMap Intervention in an online format was 

so that content could be readily updated. The innovative LactaMap methodology 

supports delivery of evidence to practice soon after publication. General content 

review occurs on a cyclical basis from oldest to newest. There are three events that 

trigger LactaMap update: 

• Release of significant new evidence that is expected to change practice. 

• A notification of significance via direct contact from a LactaMap user.  

• General content review based on continued rolling updates from oldest to 

newest content. 

The emerging spread of the SARS-CoV-2 virus early in 2020 was one such event where 

significant new evidence (of viral spread) was changing breastfeeding practice. 

Despite the lack of evidence for vertical viral transmission (either during pregnancy 

or during breastfeeding), early advice stated that pregnant women exposed or 

suspected of exposure to SARS-CoV-2 should be routinely isolated from their 

newborn with no breastfeeding until viral shedding resolves (Fig.7.6).5 
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Figure 7.6 Guideline for pregnant women with suspected SARS-CoV-2 exposure 

recommending separation and no breastfeeding from The Lancet Infectious 

Diseases5 

 

Breastfeeding confers important immunoprotective effects to the infant, particularly 

in the early postpartum period.6 Close physical proximity is also required for the 

complex behavioural, psychological and physiological interplay that occurs between 

mother and infant after birth.6 These important outcomes of breastfeeding were 

disregarded in favour of an unproven perception of risk. The result was a 
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recommendation that breastfeeding should be avoided. The impact of this on 

mothers was reported in accounts in popular media (Fig 7.7), ““They separated me 

from my baby. I never saw her further than my knee,” she said. “Not touching or 

seeing my child’s face, no skin-to-skin — I cried a lot about that.” She said she wasn’t 

allowed to take a video of her daughter being bathed at a distance, or even glimpse 

her in the nursery through a window. Jordan was handed a breast pump and put in a 

room with another woman in the same boat, who she remembers sobbed when she 

asked if she could see her baby”.7 

 

 

Figure 7.7 Report from, “The Cut”, an online New York magazine7 

 

Using the established LactaMap methodology, the LactaResearch group developed a 

Breastfeeding and COVID-19 CPG that was peer reviewed for both scientific and 

clinical accuracy prior to publication on the LactaMap website. The method for 

LactaMap CPG development starts with a first draft of the proposed CPG. Details of 
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the literature search are recorded at the beginning of this draft (Table 7.2) and an 

evidence appraisal for each reference cited in the draft is included in a table at the 

end of this draft CPG (Table 7.3).  

 

Table 7.2 Details of literature review for Breastfeeding and COVID-19 CPG 

REVIEW # 1 

Draft: Version # b Version 1; 8th March 2020 

Researcher Melinda Boss 

Clinical question Clinical considerations for health professionals regarding breastfeeding during 
maternal or infant infection with SARS-CoV-2 

Search title COVID-19 

Scoping search WHO 
https://www.who.int/emergencies/diseases/novel-coronavirus-2019 
CDC 
https://www.cdc.gov/coronavirus/2019-ncov/index.html 
Better health  
https://www.betterhealth.vic.gov.au/health/conditionsandtreatments/n  ovel-
coronavirus 
The lancet COVID-19 resource centre  https://www.thelancet.com/coronavirus 

Search strategy 1. Scoping search (as above)  2. 
3. Database search – MEDLINE, Embase 

Search terms Lactation/  Lactation  Disorders/  Milk, Human/  breast feed*.  mp 
Breast  Feeding/ 
breastfeed*.m  p 
"human milk".  mp 
lactation.mp  Breastmilk  Breast milk  AND 
Coronavirus  COVID-19  SARS-CoV-2 

 

Table 7.3 Details of evidence appraisal for publications cited in Breastfeeding and 

COVID-19 CPG 

GUIDELINE BREASTFEEDING and COVID-19 

Source Favre G, Pomar L, Qi X, Nielsen-Saines K, Musso D, Baud D.  Guidelines for pregnant 
women with suspected SARS-CoV-2  infection. The Lancet Infectious Diseases. 

Research Q / Purpose 
of document 

Guidance for breastfeeding when mother/infant suspected/diagnosed with COVID-19 

Subheading Overview, Outcomes, Assessment, Diagnosis 

Article appraisal 

http://www.who.int/emergencies/diseases/novel-coronavirus-2019
http://www.cdc.gov/coronavirus/2019-ncov/index.html
http://www.betterhealth.vic.gov.au/health/conditionsandtreatments/n
http://www.thelancet.com/coronavirus
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Study design Secondary research - guideline for pregnant women, no information regarding how 
guideline developed. 

Target population Pregnant women with suspected SARS-CoV-2 infection 

Methods None described 

Results States that “newborns of mothers positive for SARS-CoV-2 infection should be isolated 
for at least 14 days”. This statement is unreferenced and there is no information 
regarding the evidence behind it 

Conclusion No evidence to support this recommendation in breastfed infants of mothers testing 
positive for SARS-CoV-2 

Authors comments If required for reviews 

Quality of evidence No evidence provided, lowest possible quality 

Guideline content 

Overview, Care 
options, Patient 
information 

Care options 

 

Once the draft CPG has been completed, it is reviewed to evaluate scientific and 

clinical accuracy. These details are recorded, but not published on the LactaMap 

website (Table 7.4). 

 

Table 7.4 Details of editorial peer review for Breastfeeding and COVID-19 CPG 

Evidence review: Version 1 c  

Second researcher 9th March 2020 (Jxxxxxx Txxxxx) 

Senior researcher 10th March 2020 (Pxxx Hxxxx) 

Notes If required 

Clinical review:  Version 1 d 10th March 2020 

Medical practitioner Dr X. Xxxx 

Notes  

Final review:  Version 1 e 11th March 2020 

Project head  Mxxxx Bxxx 

Notes If required 

Ready to go live:  Version 1 f 11th March 2020 

Notes Include COVID-19 clinical practice guideline in both Infant health and maternal  
health care pathway 
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A final 3-dimensional overview layer ensures that when new content is uploaded, 

existing related content is compatible or identified for update if needed. Table 7.5 

documents that this CPG links to two patient information documents (“General 

principles for establishing breastfeeding” and “Normal output for breastfed babies”) 

and two existing CPGs (“Breastfeeding and Maternal Hospitalisation” and “Infant 

Respiratory Infections”). A statement verifying that these have been checked for 

consistency with evidence in the new guideline is also included with each entry. In 

this example, no update of these documents was required. For supporting 

information, notes have been made regarding the decision not to link to existing 

supporting information regarding simple analgesia. 

 

Table 7.5 Overview layer details for Breastfeeding and COVID-19 CPG 

OVERVIEW CONSIDERATION AND NOTES RELATING TO CPG 

Confirmed search strategy Record verification of the search strategy with the LactaMap working group 
Verified (XX) 

Article critique Refer to 6d. Table to appraise the literature and include below this table. 
Done 

Search notes If required 

Notes If required 

Patient information Record on the relevant document the date and what topic it has been compared 
with. E.g Consistent with ‘topic x’ 10/16. May need to undergo review process if 
new information is presented in document. 
General principles for establishing breastfeeding, normal output for breastfed 
babies 
No updates required 

Supporting information The supporting information may need to go through its own review process. 
Do not link to “Simple analgesia for maternal pain during lactation”,  
“Analgesia for infants” include caution regarding ibuprofen in care options 
No updates of existing docs required 

Linked CPG(s) Breastfeeding and maternal hospitalisation, Infant respiratory infections linked 
No updates required 

Medicines Maternal medications need to be checked and rated with the Hale’s lactation risk 
category. (see Lactation risk categories folder in google drive). Update the 
LactaMap content directory where appropriate. 
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Not required 

Media Review relevancy of any media used 
Placeholder image used 

 

Tables 7.2 to 7.5 show details recorded during development of the Breastfeeding and 

COVID-19 guideline. Once approved by reviewers, these are archived with the revised 

CPG and the CPG is uploaded to the LactaMap website (Fig. 7.8).  

 

 

Figure 7.8 Breastfeeding and COVID-19 CPG as it appears on the LactaMap website4 

 

This methodology allowed a rapid response to new emerging evidence. Time taken 

from literature review to upload of approved CPG was 3 days. Publication in the 

LactaMap Intervention was achieved on March 11th, the day the WHO announced a 
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global pandemic. This process is repeated for subsequent versions of the CPG if new 

evidence necessitates update. 

 

Since publication of the Breastfeeding and COVID-19 CPG, links to LactaMap as a 

source of breastfeeding and COVID-19 guidance have been found in 16 websites from 

Australia, USA, Russia and Azerbaijan (Fig. 7.9, 7.10 & 7.11) and it has attracted both 

print and radio media articles.8-10 LactaMap users increased by more than 25% and 

Melinda Boss is now a member of a global Infant Feeding and COVID-19 Research 

Interest Group that meets monthly and is jointly hosted by US National Institute of 

Child Health and Human Development (NICHD) and WHO. 

 

 

Figure 7.9 Screenshot from an Australian website citing the Breastfeeding and 

COVID-19 CPG in LactaMap 
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Figure 7.10 Screenshot from a Russian website citing LactaMap 

 

 

Figure 7.11 Screenshot from an Azerbaijani website citing LactaMap 

 

Research Australia included a summary of this work in a report that was presented 

to Australian parliament (Fig. 7.12).11  
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Figure 7.12 Article from The Guardian about Research Australia’s report. The title 

refers to this breastfeeding research 

 

The LactaResearch group continues to share information and respond to direct 

queries from clinicians and the community through the LactaMap website, and the 

LactaResearch Twitter and Facebook pages (Fig. 7.13 and 7.14).  
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Figure 7.13 Query received via the LactaResearch Facebook page 

 

 

Figure 7.14 Query received initially via the “contact us” function in LactaMap. Email 

queries are now communicated directly to the PhD candidate 
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The power of digital technology as a means to share evidence-based lactation 

information was evidenced in a recent publication that identified influencers who 

affected information flow on Twitter.12 Personal communication from the study’s 

lead author revealed that the PhD candidate was one of 59 global key influencers of 

evidence-based breastfeeding information identified. This highlights the importance 

of diffusing scientific findings effectively online as a means to counteract 

misinformation. 

 

 

7.3 Key outcome 

The LactaMap Intervention is an online lactation care support system designed to 

meet the unique needs of medical practitioners. Public availability of the website was 

a key outcome for the overarching aim and the studies of this thesis. 

 

 

7.4 Relevance to the overarching thesis aim 

Overarching thesis aim: To apply integrated approaches towards delivery of the 

evidence-base required to support medical practitioners in the provision of consistent, 

effective lactation care.  

Evidence-based practice has been shown to support consistent, effective care.13 

Medical practitioners have reported that clinical practice in lactation is 

disproportionately reliant on personal experience and personal social networks.14-17 
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The LactaMap Intervention is the vehicle developed to deliver the evidence needed 

by medical practitioners to provide consistent, effective lactation care.  

 

 

7.5 Research engagement 

LactaMap has research impact beyond the overarching thesis aim. This includes 

attracting users from around the world, receiving invitations to present information 

about the intervention at conferences and being the subject of citations in external 

health professional networks and government policy documents. 

 

7.5.1 LactaMap website analytics (March 2021) 

LactaMap has more than 9000 users, 46% from Australia and the rest spread 

internationally, as depicted in the form of a heat map below (Fig. 7.15). Increased 

colour intensity indicates larger numbers of users.  

Total users: 9171 

 

Figure 7.15 Heat map of LactaMap Intervention users by country 
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7.5.2 Invited presentations 

Breastfeeding Innovations Team webinar, hosted by Leith Greenslade 

(CEO JustActions, New York, USA). 2019 March 26; online (international group on 

LinkedIn).   

This presentation launched LactaMap and resulted in an introduction and follow-up 

meeting with the Program Director for Nutrition at the National Institutes of Health. 

 

LactaMap: An online lactation care support system. 14th International Breastfeeding 

and Lactation Symposium, Medela. 2019 April 4-5; London England.  

Information flyers were developed with case scenarios to introduce LactaMap to 

symposium delegates (Appendix H). 

 

Introducing LactaMap. Presented by Dr Shun Munakata. 55th Annual Congress of 

Japan Society of Perinatal and Neonatal Medicine. July 2019; Japan. 

Melinda Boss provided presentation materials including an information flyer, which 

was translated into Japanese (Appendix I) 

 

From Evidence to Empowerment-translating UWA breastfeeding research into 

practice. Institute of Advanced Studies, Public lecture. The University of Western 

Australia. 2019 August 6; Perth, Australia.   
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Boss, M. LactaMap: The development and launch of an online lactation care support 

system. Presented to Australian Breastfeeding Association-WA Branch Biennial 

Residential Conference. 2019 September 7; Perth, Australia   

 

7.5.3  Links to LactaMap found in external guidelines and policy documents 

LactaMap cited as a resource for doctors: 

Hospital infant feeding network (United Kingdom) 

Available from: https://www.hifn.org/working-with-mothers 

 

LactaMap cited as a reference and as a related external resource: 

Child and Adolescent Health Service, Government of Western Australia. 

Breastfeeding and lactation concerns - assessment. Clinical Nursing Manual. 

Available from: https://www.cahs.health.wa.gov.au/-

/media/HSPs/CAHS/Documents/Community-Health/CHM/Breastfeeding-and-

lactation-concerns---assessment.pdf?thn=0 
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Thesis discussion, future directions and 

conclusion 
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8.1 Discussion  

The overarching aim of this thesis was to deliver the evidence-base needed to assist 

medical practitioners in caring for breastfeeding mothers and infants. This was 

achieved via development and delivery of an online tool. The studies presented 

formed the integrated basis towards the development of that tool, the LactaMap 

Intervention. The LactaMap Intervention offers decision support for medical 

practitioners to help them in the delivery of consistent and effective care.  

 

A systematic approach was used to guide the research methods chosen. This 

employed the UKMRC process for developing and evaluating complex interventions 

(Fig. 8.1).1  

 

Figure 8.1 Key elements of the UKMRC development and evaluation process1 

 

Feasibility/piloting

1. Testing procedures

2. Estimating recruitment/retention

3. Determining sample size

Evaluation

1. Assessing effectiveness

2. Understanding change process

3. Assessing cost-effectiveness

Implementation

1. Dissemination

2. Surveillance and monitoring

3. Long term follow-up

Development

1. Identifying the evidence-base

2. Identifying/developing theory

3. Modelling process and outcomes
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The process identifies four key elements in development and evaluation, each with 

three activities (Fig. 8.1). The studies in this thesis were all guided by two UKMRC key 

elements, Development and Feasibility/Piloting, which assisted the development and 

design of  the LactaMap Prototype and its transition to the LactaMap Intervention. 

Using the UKMRC process to guide research study design ensured the LactaMap 

Intervention was developed in such a way that it could be expected to have a 

beneficial effect in practice.1,2 Following the same approach, future studies aiming to 

understand the effect of LactaMap in practice would be guided by the UKMRC 

elements of Evaluation and Implementation. 

 

8.1.1 Integrating the UKMRC Development element 

The Development element of the UKMRC process includes three activities (Fig. 8.1):1 

• Activity 1. Identifying the evidence base. 

• Activity 2. Identifying/developing relevant theory. 

• Activity 3. Modelling process and outcomes. 

 

8.1.1.1 Activity 1. Identifying the evidence-base 

Two reviews were conducted that contributed evidence to support and understand 

different components of LactaMap Prototype development. 

 

Thesis Objective 1 sought to identify parameters to describe normal lactation 

function, which provided a foundation for lactation assessment. The review, “Normal 

Human Lactation: Closing the Gap” is the publication that resulted from this 
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objective.3 Preliminary reference limits for maternal markers that could be used to 

objectively measure these parameters were proposed.3 This provided a basis from 

which to build an intervention to support lactation assessment. 

 

Pragmatic observation during the course of this review, as well as the literature 

searches required for development of content needed for the Lactation Intervention 

Prototype, confirmed that there was significant inconsistency in the definitions for 

lactation terms in the medical and scientific literature. This inconsistency had also 

been reported in previous publications.4-6  

 

Creation of the significant body of content required for the Lactation Intervention 

Prototype provided the opportunity to develop a comprehensive lactation glossary 

to standardise included terms and their definitions. Thus, thesis Objective 2 evolved 

from the first activity, identification of the evidence base. The comprehensive 

lactation glossary was published in print and as an adaptable, collaborative website 

(LactaPedia).7,8  The novel methodology for glossary development was also 

pubished.9 

 

The first review and the glossary provided the foundation for building a health 

intervention aimed at delivering the evidence-base needed to support consistent 

lactation care.3,8,9  
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The second review (Objective 3) examined the evidence-base for lactation 

interventions designed to support clinical decision-making for medical practitioners.  

This systematic review found that complex lactation interventions pose challenges 

for designing good quality studies to understand barriers and facilitators to 

intervention uptake. This highlighted the potential for following established 

frameworks, such as UKMRC, to inform research design and mitigate the challenges 

inherent in their development.  

 

Identifying the evidence-base: Key findings relevant to the overarching thesis aim  

Objective 1 (Normal human lactation: Closing the gap):3 

Preliminary reference limits were proposed for maternal lactation biochemistry and 

physiology. These preliminary parameters for normal lactation function provided a 

basis for clinical assessment, diagnosis and management in the LactaMap 

Intervention. 

 

Objective 2 (LactaPedia, a lactation glossary for science and medicine):8 

Provision of standard terms and definitions for human lactation facilitate comparison 

and interpretation of scientific studies. The comprehensive glossary provides a 

common language, which is a fundamental starting point required for a health 

intervention to support consistent care. 

 

Multiple methodologies were integrated to develop framework for LactaPedia 

methodology.9 Publication of the LactaPedia methodology enables policymakers, 
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researchers and health professionals to evaluate content, assisting judgements 

about uptake. 

 

Objective 3 (Interventions supporting medical practitioners in the provision of 

lactation care: A systematic review and narrative analysis): 

Poor study quality and bias in lactation interventions reported in the literature meant 

no conclusions can be made regarding implementation strategies or implementation 

outcomes. This highlighted the value of a systematic approach to intervention 

development using an established framework. 

 

Identifying the evidence-base: Contributions to broader knowledge 

Objective 1 (Normal human lactation: Closing the gap):3 

Proposed reference limits for maternal markers of lactation function provide 

objective parameters that are being applied in the wider scientific literature.10-13 

 

Objective 2 (LactaPedia, a lactation glossary for science and medicine):8 

LactaPedia is a comprehensive resource that is being applied to support consistency 

of research, healthcare and breastfeeding policy.14-16 The LactaPedia methodology is 

also being applied to glossary development for other disciplines.17 

 

Objective 3 (Interventions supporting medical practitioners in the provision of 

lactation care: A systematic review and narrative analysis): 

Poor quality methodology, intervention reporting and serious bias in lactation 
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intervention studies highlighted the value of using established frameworks to inform 

study design and mitigate the challenges of complex intervention development. 

Demonstration of this approach for the LactaMap Intervention provides evidence for 

the utility of the methodology for other health intervention developers. 

 

8.1.1.2 Activity 2. Identifying/developing theory 

The second activity described in the Development element of the UKMRC process is 

inclusion of appropriate theory to understand the process of behaviour change 

required for an intervention to be effective.1 This has been shown to improve the 

likelihood that an intervention will be effective compared with a purely pragmatic 

approach.18 

 

Thesis Objective 4 used a theory-based determinant framework, the AGREE II 

instrument, to identify where methodological quality of LactaMap CPG development 

could be improved. Demonstration of the quality of LactaMap CPG methodology 

gives medical practitioners confidence that bias has been minimised and is a 

facilitator of the behaviour change required for LactaMap Intervention uptake.19  

 

Identifying/developing theory: Key findings relevant to the overarching thesis aim 

Objective 4 (Integrating approaches for quality guideline development in LactaMap, 

an online lactation care support system): 

LactaMap CPG methodology was already of high quality in 3 of the 6 AGREE II quality 

Domains. Small but significant changes were identified where LactaMap CPG 
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methodology could be improved and these were integrated prior to publication of 

the LactaMap Intervention. 

 

Identifying/developing theory: Contribution to broader knowledge 

Objective 4 (Integrating approaches for quality guideline development in LactaMap, 

an online lactation care support system): 

The importance of the responsive LactaMap CPG methodology, incorporating 

adaptable digital technology, was demonstrated in the rapid response to 

breastfeeding guidance required during the emerging COVID-19 pandemic.20 The 

responsive LactaMap CPG methodology has potential for application to CPG 

development in other disciplines beyond lactation. 

 

8.1.1.3 Activity 3. Modelling process and outcomes 

Modelling a complex intervention prior to full-scale release identifies important 

strengths, weaknesses and refinements needed.  

 

The final thesis objective (Objective 5) evaluated General Practitioners’ user 

experience of the LactaMap Prototype. Use of the LactaMap Prototype in medical 

practice was modelled by providing medical practitioners with a case scenario to 

guide navigation through the prototype website. The task was complete when 

information needed to support care of the particular case scenario was located. This 

task was used to test the LactaMap Prototype, discussed next in part 8.1.2. 
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8.1.2 Integrating the UKMRC Feasibility/Piloting element 

Thesis Objective 5 also included testing procedures, which is the first activity 

recommended in the next UKMRC element, Feasibility/Piloting (Fig. 8.1).1 

 

8.1.2.1 Activity 1. Testing procedures 

The modelling of the LactaMap Prototype in practice described in 8.1.1.3 was used 

to test the LactaMap Prototype user experience for appropriateness and 

acceptability with medical practitioners. 

 

Testing procedures: Key findings relevant to the overarching thesis aim 

Objective 5 (An integrated qualitative approach to evaluate General Practitioners’ 

experience of LactaMap): 

The user experience of the LactaMap Prototype website was very positive. Important 

factors likely to influence user acceptability were identified and small but significant 

modifications made to the LactaMap user interface prior to launch. 

 

Testing procedures: Contribution to broader knowledge 

Objective 5 (An integrated qualitative approach to evaluate General Practitioners’ 

experience of LactaMap): 

Integration of two distinct but complementary qualitative methods provided rich 

data important for intervention development. This highlighted the value of the 

particular combination used to test intervention acceptability and appropriateness. 
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8.1.3 The LactaMap Prototype becomes the LactaMap Intervention 

The approaches used to address Objectives 1-5 provided findings important for the 

development and evaluation of the LactaMap Prototype. These were integrated to 

support consistent lactation care through the accessible delivery of evidence to 

practice via the resulting LactaMap Intervention. Thus, the LactaMap Intervention is 

the key outcome of this thesis. 

 

The LactaMap Intervention: Contribution to broader knowledge 

In addition to medical practitioners, LactaMap is being used as a decision support 

tool by other health professionals providing care for breastfeeding mothers and 

infants. The intervention has been cited as a useful resource in other material 

produced by hospital, health and government organisations.21-23 

 

LactaMap has been included in successful grant applications to demonstrate a means 

for direct and immediate translation of new knowledge to practice. One, that will 

investigate how antibodies in breastmilk can protect infants and young children from 

COVID-19, has received some media attention (Fig. 8.2).24  
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Figure 8.2 Media interview with Professor Valerie Verhasselt discussing research 

that will be conducted as a result of a successful grant from the Western Australian 

government24 

 

8.1.4 Strengths and limitations 

The strengths and limitations discussed in this section consider those that relate to 

the overarching aim and overall research findings. Those relevant to individual 

studies can be found in the relevant manuscripts (Chapters 4 to 6). 

 

8.1.4.1 Strengths 

The key strength of this thesis is that a systematic approach following UKMRC process 

was employed (Fig. 8.1). This means that there was an explicit rationale for the 

methodologies chosen.2 Following an established process for development ensures 
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that each study has a meaningful context that combines toward a consolidated body 

of knowledge.2 This systematic approach allows more open examination and 

adaptation of the intervention (if required). 

 

The inclusion of a multidisciplinary group of experts during development of the 

LactaMap Prototype also added strength, scientific validity and reduced bias in the 

resulting LactaMap Intervention.25 This group included medical practitioners, 

nutrition scientists, pharmacists, a paediatrician, lactation consultant, child health 

nurse, and consumer representation from a breastfeeding counselor. Two of the 

experts, Emeritus Professor Peter Hartmann and Professor Rafael Perez-Escamilla 

have strong global reputations in the fields of human lactation anatomy and 

physiology and public health nutrition and food security, respectively. The 

multidisciplinary group ensured that the systematic approach was grounded in the 

real-world context as it related to human lactation.2 

 

Another strength was the integration of a variety of methodologies, which prevents 

replication of the same weaknesses inherent in one particular approach.1 This work 

included two reviews, one to gather evidence for the description of lactation 

parameters and one to understand whether there were lessons to be learned 

regarding implementation strategies and outcomes from other lactation 

interventions. Methodologies integrated include: 

• Theory-based and common-sense based approaches. A theory-based 

determinant framework (the AGREE II Instrument) was used to improve 
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original Lactation Intervention Prototype methodology which had been 

developed using a pragmatic, common-sense based approach (Objective 4).  

• Quantitative and qualitative analyses. Intervention testing included 

quantitative analysis of CPG methodology using the AGREE II instrument 

(Objective 4) integrated with qualitative analysis of LactaMap Prototype user 

experience (Objective 5).  

• Objective and subjective approaches. Objective (Think Aloud protocol) and 

subjective (semi-structured interview) qualitative methods were combined to 

test the user experience with the LactaMap Prototype (Objective 5).  

All of these varying methodologies also integrated together for the overarching 

systematic approach guided by the UKMRC process.1 

 

8.1.4.2 Limitations 

A limitation of this research is the potential for unconscious researcher bias. 

Strategies employed to mitigate the potential for confirmation bias included 

employment of individuals who were not involved in LactaMap Prototype 

development to conduct AGREE II quality appraisals, employment of a research 

associate to conduct the interviews regarding LactaMap user experience and 

oversight from a principal supervisor who was not directly involved in LactaMap 

content development.  
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8.2 Future directions 

8.2.1 The LactaMap Intervention 

Stakeholder involvement is recommended for intervention development.26 

Development of LactaMap included the involvement of expert individuals from 

multidisciplinary professional and consumer groups and clearly defined the target 

users of the guidelines. The next phase involves further exploration of the views and 

preferences of the target population (breastfeeding families).  

 

Some work has been done to address this. LactaMap includes 21 patient information 

leaflets with written information designed to reinforce verbal instructions provided 

during a medical consultation and empower informed decision-making.27,28 These 

leaflets can be printed out or emailed to patients from the LactaMap website. A 

Master of Pharmacy Research Project was conducted during 2019 to obtain data on 

the perspectives of 12 breastfeeding mothers regarding the LactaMap patient 

information leaflets via semi-structured interviews. A manuscript reporting the study 

is in development, which limits further discussion of the study. 

 

The research presented in this thesis, guided by the UKMRC process, focused on the 

initial stages of intervention development and pilot/feasibility testing (Fig. 8.1). Now 

that the LactaMap Intervention is in use, further studies are needed to address the 

evaluation and implementation elements of this process (Fig. 8.1). These will be 

important to understand: 
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• The effectiveness of the LactaMap Intervention as a decision support tool for 

medical practitioners and breastfeeding families when used in practice. 

• The impact of the LactaMap Intervention on breastfeeding outcomes for 

mothers and infants.  

and, 

• Factors that facilitate the long-term sustainability of the LactaMap 

Intervention.  

• The effectiveness of the LactaMap Intervention as a decision support tool for 

other health professionals. 

 

8.2.2 Piloting objective tests in practice 

Building on the review, “Normal Human Lactation: Closing the Gap”, further work is 

necessary to pilot objective tests for lactation function in routine clinical practice.3 

These are urgently required to assist with assessment, diagnosis of dysfunction and 

personalized breastfeeding care.3  

 

“With the exception of infant growth, there are no well-defined parameters 

describing normal human lactation. This represents a major gap in the continuum of 

care that does not exist for other major organs.” 

Normal human lactation: Closing the gap 

 

The review quoted above, presented in Chapter 2, proposed preliminary reference 

limits for maternal markers of secretory activation that could be used to interpret 
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objective tests for established lactation.3 Studies to pilot these in practice are 

needed. The piloting of tests for established lactation could be conducted by medical 

practitioners during medical consultations with breastfeeding mothers and infants or 

by other, appropriately trained health professionals in collaboration with medical 

practitioners.  

 

An example of objective tests that could be piloted in clinical practice are the 

measurement of breastmilk transfer and collection of pre- and post-feed milk 

samples to measure milk fat changes (Fig. 8.3). A breastmilk transfer measurement 

determines the amount of breastmilk removed during a breastfeed by weighing the 

fully clothed infant immediately before and immediately after a breastfeed.8 Fat is 

the most variable component of human milk.3 As the breast empties, fat content 

increases. The change in milk fat concentration from immediately before to 

immediately after a breastfeed, coupled with the quantity of milk removed (infant 

weight change from pre- to post-feed) can be used to assess the proportion of 

available milk removed and thus is a screen for adequacy of milk transfer during 

established lactation. 
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Figure 8.3 Example of objective tests that could be piloted in practice 

 

8.2.3 Lactation education from primary school to postgraduate curricula 

As stated in the introduction of this thesis, most medical practitioners and other 

health professionals who work with women of childbearing age, children and families 

have been identified as lacking in education and training in human lactation.29 

However, the need for inclusion of lactation in our education curricula extends 

beyond health professionals. Our children are learning about the reproductive cycle 

at school, but they are not learning about the lactation phase of the reproductive 

cycle. This is a particular concern considering the fact that although breastfeeding is 

instinctive for infants, for mothers it must be learned.30  
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In order to develop the LactaMap Intervention to support medical practitioners in 

their care of breastfeeding women and infants, it was first necessary to define 

parameters for normal function (Chapter 2). These were built around the following 

key considerations: 

• Comfort (of mother and infant). 

• Adequate milk transfer to support optimal infant growth and development. 

• Good maternal and infant health. 

These considerations require understanding of the anatomy, physiology, 

biochemistry and behavioural adaptations required for normal lactation function for 

both mother and infant. This necessitated the inclusion of the “Normal Human 

Lactation” component in the LactaMap Intervention, which collated known evidence 

to describe normal function. Development of this component of the LactaMap 

Intervention provided the basis for conceptualisation of an evidence-based 

curriculum to share a comprehensive understanding of how breastfeeding works, 

framed around: 

• Mother-infant behavioural adaptations and interplay. 

• Anatomy and physiology (including biochemistry and endocrinology) of the 

breast. 

• Lactation and the infant. 

This has been presented as a Postgraduate Certificate in Lactology (Appendix J).  

 

The key considerations for normal lactation function (comfort, adequate milk and 

good maternal and infant health) provided the starting point for a decision tree to  
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assess lactation function. This decision tree is the “Lactation Care Pathway” 

component of the LactaMap Intervention. The “Lactation Care Pathway” grouped 

known lactation risk factors (the “Lactation Risk Factor Overview” component) into 

four domains derived from the considerations for normal function: pain, milk 

transfer, infant health and maternal health. From these, 113 CPGs were identified 

and developed. This provided the basis for conceptualisation of (as well as content 

for) a curriculum covering the assessment and management of lactation dysfunction 

that builds on the knowledge of normal function delivered in the Postgraduate 

Certificate in Lactology. This has been presented as a Postgraduate Diploma in Clinical 

Lactology (Appendix J).  

 

The course would deliver the lactation education needed by health professionals 

and, if followed to completion of the Postgraduate Diploma, would result in a new 

health professional (Clinical Lactologist) with qualified expertise in human lactation 

from a tertiary institution. Components could be adapted as appropriate for all levels 

of education.  

 

The educational offering also provides the potential for generation of revenue 

required for long-term maintenance and update of the LactaMap and LactaPedia 

websites. 
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8.3 Conclusion 

Lactation completes the reproductive cycle. Most women initiate breastfeeding, but 

most are unable to sustain lactation for minimum recommended durations.31,32 It is 

reasonable for individuals to expect that an organ will function. For human lactation, 

the statistics show that this is not usually the case.32  

 

The costs of lactation that is not meeting recommended durations to families and the 

greater community are significant.33,34 When women and infants experience difficulty 

with lactation, they seek assistance from health professionals who report they have 

not received the education required to deliver consistent, effective care.35 

Compounding this, there are no tests used in routine clinical practice to assess 

function and there is no medical specialty with specific expertise in lactation for 

referral of complex cases.  

 

This thesis described research that integrated multiple approaches to deliver the 

evidence-base required to support medical practitioners in the provision of 

consistent, effective lactation care. The integration of methodologies employed to 

develop the digital technology enabled delivery of a decision support system that is 

simple to use and responsive to emerging knowledge.20 This body of work closed the 

evidence to practice gap by providing a means for efficient and timely translation of 

lactation knowledge to practice, facilitating effective and consistent care, and 

demonstrated a pathway for the future. 
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