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Chapter 1

General Introduction 

Traditionally, clinical research on conditions that affect both men and 
women has largely been restricted to male populations 1-3. Women were excluded from 
clinical studies in part because of a desire to protect them during their reproductive 
phase 4 and in part because it was assumed that men and women would react similarly to 
treatment. Another reason was that researchers sought homogeneous study populations, 
particularly in clinical trials for testing medications, and it was assumed that the female 
hormonal cycle would introduce unnecessary heterogeneity in the study population 4. 
Since 1990, various public and scientific concerns have been raised about this approach, 
mainly in North America. It was feared that the results of research on homogenous 
male populations might not be applicable to the clinical population as a whole, thereby 
preventing women from receiving the best possible care 1. In response to these concerns, 
scientists and research funding organizations, particularly in North America, have taken 
measures to increase the amount of attention paid to sex differences in clinical research.

The awareness that greater attention to sex differences might improve the 
quality and the applicability of data from clinical studies was not limited to North America. 
In 1999, the Netherlands Organization for Health Research and Development (ZonMw) 
took measures to focus the attention of researchers on the study of sex differences. A 
second, related topic is that evidence on sex differences should be made available to 
practitioners. In current clinical practice evidence based clinical guidelines represent a 
key instrument for making evidence available to the practitioner. 

This thesis presents a series of studies which evaluated the consideration 
of sex differences in health research and guideline development in the Netherlands. This 
introduction provides a brief outline of recent evidence on differences between men and 
women, in terms of health and of health outcomes. A successive overview of clinical 
practice guideline development in general and in the Netherlands specifically is provided. 
At the end of the introduction the aim, research questions and outline of the thesis are 
presented. First, an overview of terms used in this thesis and the measures taken to 
increase attention to sex differences in clinical research will be given.
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Differences between men and women

Several terms are used to refer to differences between men and women in 
the literature, and differences between other specified patient or population groups (i.e. 
differences based on ethnic origin, socio-economic circumstances, and age). In this thesis 
some of the following terms are used:

Gender differences are differences which refer to the socially constructed 
roles, behaviours, activities, and attributes that a given society considers appropriate for 
men and women 5. Sex differences refer to the biological and physiological differences 
that define men and women 5. In some chapters in this thesis we use the latter term, and 
the synonyms ‘sex-related factors’ or ‘sex-specific factors’, to refer to both biological 
differences as well as differences based on socially constructed roles. When these terms 
only refer to biological sex differences, we note that in the relevant chapter.

In the Netherlands, ZonMw introduced the term diversity (‘diversiteit’). 
This term refers to the differences between population groups in general on the basis of 
gender, ethnic origin, age and socio-economic circumstances. In the international literature, 
two similar terms are often used: health disparities and equity. Health disparities refers 
to differences in health status that occur among population groups defined by specific 
characteristics 6. Equity refers to the equitable access to health care for different population 
groups or to circumstances leading to equitable degrees of health. It is often used in the 
context of a population group’s economic circumstances, which may lead to increased 
or decreased access to health care 7. Disadvantaged population groups may have poorer 
access to health care and receive a poorer quality of care 7 which infringes human rights 8.  
In addition to a socio-economic context, equity is also used in a political, ethnic and 
cultural context 9. For example, differential life expectancies for men and women are 
dependent on levels of education 9. 

Below, an overview will be given of the measures taken to enhance sex-
specific health research.

Measures taken to address sex differences in health research in 
North America and elsewhere

In response to the relative absence of attention to sex and gender differences 
in health research, in several countries measures have been taken by governments or by 
public research funding organizations to encourage greater attention to sex differences in 
research. 
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United States

Since 1985, scientists and several public agencies in the United States (US) 
have become increasingly concerned about the lack of attention paid to sex differences 
and ethnicity in clinical research funded by the National Institutes of Health (NIH). In 
1993, this led to the adoption of the NIH Revitalization Act by the US Congress. This 
act required NIH to ensure the equitable inclusion of men, women and ethnic minorities 
in every clinical study 10. In 1994, this legislation was implemented by the NIH in a 
set of guidelines in which they required equitable inclusion, and also required that the 
research designs of phase III pharmaceutical trials allow valid and meaningful analysis 
of differences between the sexes 11, 12. In 2000, the NIH concluded that although the 
inclusion of women and minorities had been accomplished, analysis needed to be more 
consistently reported 13. NIH policy was amended by providing more extensive guidance 
on the planning, conducting and reporting of analysis of data by sex/gender and/or race/
ethnicity differences 13.

In addition to this, the US Food and Drug Administration (FDA) took 
its own measures. In 1993, the FDA recommended in its Gender Guideline that sex 
differences should be assessed when analysing the data from clinical trials 14. The FDA is 
an agency that approves the use of new medications and therapies. Since 1993 the FDA 
has approved medications only if they have been tested on both men and women. 

Canada 

In 1997, following the adoption of a general policy to improve women’s 
health, Health Canada introduced a guideline for drug research and registration 15. The 
aim was to encourage the inclusion of women in tests at all stages of drug development, 
and to facilitate the detection of significant sex-related differences in drug response 15. 

European Union

Since 1993, the EU has taken measures to provide equal opportunities for 
women in science in a broader sense by means of a financing programme known as the 5th 
Framework Programme 11. In 2000, the European Parliament made a clear commitment 
to promote gender equality in EU-funded research. The aim was to achieve gender 
balance among participating researchers, while ensuring that studies focus on sex and 
gender-related factors 16. Researchers applying for the EU’s 6th Framework Programme 
(2002-2007) were asked to describe and justify the composition of their study populations 
according to sex. They were also required to indicate how they planned to integrate a 
focus on sex and gender issues, where appropriate, into the objectives and methodology 
of their research proposals 17. 
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 The Netherlands

In the Netherlands, the Netherlands Organization for Health Research and 
Development (ZonMw) is the main source of government funding for health research. It 
funds a broad range of health research and has many different grant programmes, each 
with its own research focus and set of priorities 18. In 1999 ZonMw adopted the general 
policy that its financial support would be subject to the provision that studies must give 
sufficient emphasis to diversity factors, such as sex, age and ethnicity 19. ZonMw also 
developed a specific research programme to make additional efforts to integrate sex-
specific health care into mainstream health care. This programme was initiated by the 
Dutch Ministry of Health, Welfare and Sport in 1999, based on work by the Task Force 
for Sex-specific Health Care 20.

Monitoring the effect of the measures to address sex differences 
in health research

The NIH and FDA policy has been evaluated by studies carried out both 
by the United States General Accounting Office (GAO) and by independent researchers. 
Overall these studies suggest that, while progress has indeed been made in the recruitment 
of women for NIH-funded and FDA-approved research, research reports often fail to 
include an analysis of data by sex 21-25. The government, by means of the Office of 
Research on Women’s Health, is currently underlining the necessity for sex-specific 
research by providing training and expertise for researchers and reviewers on ways to 
implement the provisions, and by constantly monitoring the effect of the policy.

Marrocco et al. evaluated the efforts of Canadian clinical investigators to 
recruit individuals of both sexes and to analyse data by sex. This involved an examination 
of research ethics applications at a Canadian health sciences centre over a five-year period 
(1995-2000). Their study revealed that 98% of researchers working on non-sex-specific 
conditions intended to recruit both men and women, while only 20% planned to perform 
analyses of data by sex 26.

In Europe the EU-funded 5th Framework was evaluated on gender 
integration by the Gender Impact Assessments 27. The evaluation helped to formulate 
recommendations for the 6th Framework concerning priorities in gender-sensitive research 
in the different programme areas 11. 

In the Netherlands the measures taken by ZonMw have been evaluated in terms 
of the consideration of several aspects of diversity by examining the research proposals. The 
conclusions were that some researchers tended to prefer a consideration of ethnic variations 
to the consideration of sex or gender differences 28. No specific research has been performed 
on the impact of measures taken by ZonMw to enhance the consideration of ‘diversity’ factors 
in these proposals compared to proposals where measures were enhanced to a lesser extent.
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The overall intention of these national and international measures has been 
to generate more knowledge about the differences between men and women in health 
and health outcomes. However, although progress has been made, the effects of these 
incentives still seem to be limited. 

Some of the knowledge generated on sex differences is described below.

Recent evidence on sex differences in health 

Differential health outcomes for men and women are reflected in the data 
for several diseases. Men and women differ in their reasons for presenting to a general 
practitioner. Table 1 displays the top 10 presented conditions in general practice for men 
and women aged 50-55.

Also in studies that are relevant to the prevention, diagnosis and treatment 
of diseases, sex differences have been found. For example in the use of aspirin for the 
primary prevention of stroke and myocardial infarction (MI). A sex-specific meta-
analysis has shown that aspirin compared to placebo leads to a 19% reduction in stroke in 
women (RR, 0.81; 95% CI, 0.69–0.96; p=0.01) and no reduction in MI (RR, 0.99; 95% 
CI, 0.83–1.19; p=0.95). In men, aspirin leads to 32% reduction of MI (RR, 0.68; 95% 
CI, 0.54–0.86; p=0.001), and no significant reduction in stroke (RR, 1.13; 95% CI, 0.96–
1.33;p=0.15) 30. The authors of this article were not able to find plausible explanations 
for the null finding for the risk of MI in women, and confirm their data outcomes only by 
referring to other studies 30.

In the screening for diseases or risk factors, sex differences also occur; 
for instance, when using the AUDIT screening instrument for alcohol problems. Scores 
can range from 0 to 40 and the standard cut-off point for an alcohol problem is 8 31. The 

Table 1: Top 10 presented conditions in general practice, for men and women 50-55 years (per 1000) 29

Women Men

Nervous system 260 Nervous system 159

Screening 247 Common cold 100

Common cold 136 Overweight 99

Overweight 129 Hypertension 81

Varicose veins 117 Neck pain 59

Menopause complaints 107 Back pain 59

Hypertension 98 Obesity BMI>30 56

Obesity BMI >30 91 Cerumen 51

Neck pain 89 Hypercholesterolemia 46

Oral contraception 85 Dermatitis 43
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instrument is less sensitive (66 vs 91 p<0.05) and more specific (97 vs 80 p<0.05) 32 for 
women than it is for men, indicating different cut-off points (for men the standard cut-off 
point is 8 and for women, 5 or 6) 31.

In diagnosing patients, the sex of the patient matters since men and women 
may suffer from different complaints or symptoms. In patients with Chronic Obstructive 
Pulmonary Disease (COPD), women are more likely than men (OR 1.30, 95% CI 1.10–
1.54) to experience severe dyspnoea, one of the symptoms of COPD, but are less likely 
than men to undergo spirometry to establish a diagnosis (OR 0.84, 95% CI 0.72–0.98) 33. 
Also, in the research population of COPD patients in this study, the women were younger 
than men (mean age 61.2 (SD 10.5) vs. 64.4 (SD 11.0)) and women had significantly 
fewer pack-years of smoking than men (36.9 (SD 29.6) vs. 46.6 (SD 35.1) p<0.05). As a 
possible reason why women receive less spirometry testing, the authors state that COPD 
might still be considered to be a male disease 33.

Another example of sex differences influencing a diagnosis was reported 
in a study that found that general practitioners, when referring patients with rheumatoid 
arthritis (RA), appear to take longer to refer female patients with symptoms of RA 
for specialized care than they do male patients with the same level of disease activity 
(median of 93 days vs. 58 days, p = 0.008) 34. Similar findings were published in another  
study 35. Early treatment of RA is beneficial for patients to suppress the progression of the  
disease 36.

Observational studies have revealed different treatment strategies for men 
and women. An example of such a difference can be seen in patients with asthma. For 
children who reported wheezing at least once, boys are more likely than girls to have 
asthma medication prescribed at some time in the first 18 years of life (69.4% vs. 57.7%, 
p<0.0005) 37. The explanation offered by the study authors is that under-treatment of 
girls might be due to the earlier onset of symptoms for boys 37. The time lag between 
the first episodes of frequent wheezing and the first use of medicine is longer for girls 
compared to boys (2.8 ± 3.8 years for girls vs. 1.6 ± 2.5 years for boys, p < 0.005) 37. 
Hospitalization for boys with frequent wheezing is significantly more likely than for girls 
(29.3% vs 13.6%, p<0.02) 37. These differences in strategies might be explained by a 
different symptom presentation for boys and girls 37. 

When considering therapies, a different approach may be needed for men 
and women because of a different response to pharmaceuticals. For instance in response 
to antidepressant treatment, men show a more favourable response to imipramine (a 
tryciclic) than to sertraline (an SSRI) (62% versus 45%; p=0.04) whilst for women this is 
the opposite (46% versus 57%; p= 0.02) 38. Explanations for the underlying mechanisms 
leading to this sex difference, according to the authors, are sought in differences in 
pharmacokinetics, the differential presentation of depressive symptoms (i.e. more likely 
typical for men vs. more likely atypical for women) and the role of hormones in the male 
or female body 38. 
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In the treatment of patients there is also a difference in the advice given 
to adapt personal behaviour. In the previously described observational study of COPD 
patients, men were significantly less likely to receive anti-smoking advice than women 
(28% vs. 37% (p<0.05)) 33. 

In treatment strategies to reduce alcohol consumption (in a primary 
care setting), a sub-group analysis of a Cochrane review showed the benefit of brief 
interventions in men (mean difference: -57 grams/week, 95% CI -89 to -25), but not in 
women (mean difference: -10 grams/week, 95% CI -48 to 29). Although the authors of 
this review suggest the difference might be due to low statistical power (outcome of 499 
female participants), they stated that brief interventions for lowering alcohol consumption 
in women are not yet justified 39.

In the prognosis of diseases, sex differences are also apparent. For example, 
men suffering a malignant melanoma have a poorer life expectancy as compared to women 
(HR 1.4, 95% CI 1.05-1.61) 40, even when the melanoma is less thick 40. There may be a 
biological explanation for this.

If the quality of care for both women and men is at stake, it is essential 
that the evidence concerning sex differences be taken into consideration in daily practice. 
Therefore, it needs to be integrated into regular health care. The translation of sex-
specific evidence into health care has shown to be problematic 41. A common form for 
disseminating evidence into health care practice is by integrating the evidence into clinical 
practice guidelines 42, 43. 

Clinical practice guidelines

Clinical practice guidelines provide evidence and recommendations 
concerning optimal strategies for the prevention, diagnosis, and treatment of specific 
clinical conditions 44, 45. Clinical guidelines have been developed for several decades 46, 
but in the last two decades the number of guidelines has grown 46, 47. An often used 
definition for clinical guidelines from the Institute of Medicine, developed by Field and 
Lohr in the early 1990s 44, states: guidelines are ‘systematically developed statements 
to assist practitioner and patient decisions about appropriate health care for specific 
clinical circumstances’.

In the Netherlands this definition was adjusted in 2004 by the editors of the 
Dutch handbook on Evidence Based Guideline Development. They state that a guideline 
is: ‘a document containing recommendations, advice and treatment instructions intended 
to support the decision-making process of health care professionals and patients, derived 
from the results of scientific research and upon the discussion and medical opinion 
evolving from it, with the aim of establishing effective and efficient medical treatment’ 47. 
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As described in both definitions, guidelines consist of recommendations, which describe 
what practitioners need to do in specific circumstances; as described in the latter definition, 
guidelines are based on conclusions derived from evidence.

Earlier, guidelines were mainly based on consensus among the opinions 
of experts. Because of the growing interest in evidence based medicine 48, the method 
of developing these guidelines evolved towards an internationally standardized evidence 
based method 47 for which the scientific literature is used as a primary source of 
knowledge. This method includes the following stages: the formulation of key questions; 
the formulation of a search strategy for locating relevant literature; the critical appraisal 
of selected literature; and the writing of the guideline document 49-52.

Although guideline development evolved towards a standardized procedure, 
a guideline is not based purely on evidence 53. The evidence is interpreted and weighed on 
its clinical relevance and cost-effectiveness by representatives of a guideline’s end users. 
The interpretation of the evidence by guideline developers has been an important part of 
the process of guideline development 53-55. This group of representatives and one or more 
staff members of the relevant guideline organization are called the guideline working 
group or guideline development committee. Staff members of the guideline organizations 
support group members in the standardized process of guideline development.

Group-based guideline development will never be a completely unbiased 
procedure and this may influence the quality of guidelines. Several studies have been 
performed to find the most formalized method of group decision making for guideline 
development 56, yet all methods of guideline development still include consensus as 
well as evidence 57. The decision making process in guideline development groups is the 
object of ongoing studies 58-60. Findings show that members seems to favour treatments 
they use themselves 61-63. Social interaction between the different group members also 
influences group judgements 64. In multidisciplinary groups there appears to be a hierarchy 
of contributors to discussions by the different group members 65. It is unclear what the 
effect this hierarchical contribution has on the content of the guideline document, i.e. the 
inclusion of evidence and specifically, evidence on sex differences.

The next paragraph focuses on guideline development in the Netherlands, 
describing the specifics of the two main guideline development organizations.

 

Guideline development in the Netherlands

In the Netherlands, two organizations have longstanding experience with 
guideline development: the Dutch Institute for Healthcare Improvement (CBO) and the 
Dutch College of General Practitioners (NHG). Both organizations work according to the 
standard methodology of guideline development 51.
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CBO

CBO began developing guidelines in 198152. The CBO works with 
multidisciplinary groups of experts representing the end users of a particular guideline. Staff 
members of the CBO (known as consultants on guideline development) support guideline 
development groups in the evidence based methodology of guideline development. CBO 
guidelines focus on the medical (and paramedical) professions involved in the care of 
patients with a specific disorder. CBO has developed guidelines on about 130 different 
clinical topics 52.

NHG

NHG began developing guidelines for general practitioners in 1989 66. The 
NHG works with mainly mono-disciplinary groups of experts representing the end users 
of the guideline: general practitioners. NHG staff members (known as scientific staff 
members) are the principal authors of the guideline, and they use the group members 
as a sounding board. Guidelines from NHG focus on general practice. The NHG has 
developed guidelines on about 90 different clinical topics 66. The guideline documents of 
the NHG are less extensive than the documents of CBO as a result of the fact that they 
have a more limited scope of end users.

Internationally, the consideration of matters of equity and differences 
between men and women in the development of clinical guidelines is of growing interest 
7, 41, 67, 68 and in some countries it is already a legal obligation to take these equity 
issues into account in guideline development 69. Also, international quality criteria for 
the development of guidelines, formulated in the Appraisal of Guidelines Research and 
Evaluation (AGREE) Instrument 70,71 prescribe a detailed description of the guideline’s 
target population. The AGREE instrument names gender as one of the factors that may 
be considered in such descriptions. Taking the above into account, strategies need to be 
developed to implement the consideration of matters of equity in guideline development. 
The focus of this thesis will be on sex-specific issues.

Objectives of the study presented in this thesis

The findings presented in this thesis are based on the data derived from two 
research projects financed by ZonMw as part of their specific programme to integrate sex-
specific health care into mainstream health care. The project ‘Gender bias in scientific 
research and guideline development in Dutch health care’ was designed to evaluate 
the consideration of sex differences in health research and guideline development, and 
the follow-up study, ‘Diversity consultation for guideline developers: implementation 
project with the aim of enhancing the systematic consideration of differences between 
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men and women in guideline development’ was designed to evaluate and optimize the 
current provisions for guideline development organizations in considering sex differences 
in guidelines. 

For these two projects a stepwise approach was followed by means of 
answering the research questions described below. The first question addressed incentives 
for promoting sex-specific health research in the Netherlands. The subsequent questions 
addressed the integration of sex-specific health research in guideline development. 

1. How do formal measures taken by the financers of health research encourage 
applicants to pay attention to sex differences in research proposals?  

To answer this question, we looked at the extent to which applicants 
submitting health research proposals to ZonMw considered sex differences in their 
proposals and the impact of formal measures by ZonMw to encourage attention to sex 
differences in research.

2. In what way do guideline developers address evidence on sex factors in their 
guideline development methodologies? Could attention to these factors be improved, 
and if so, how could this be achieved? 

To answer these questions the process of clinical guideline development 
by NHG and CBO was determined and evaluated in terms of the consideration of sex 
differences. Potential barriers to and facilitators of the consideration of differences between 
men and women in guideline development were identified. Recommendations for enhancing 
the consideration of sex differences in guideline development were formulated.

3. How can an educational intervention to encourage the consideration of sex factors 
in guideline development be developed? 

A training course was developed to enhance the consideration of differences 
between men and women in guideline development. It was aimed at both the formal process 
of guideline development and at the barriers and facilitators that were determined to be a 
factor in considering differences between men and women in guideline development. 

4. What is the effect of an educational and feedback intervention to enhance the 
consideration of sex differences in clinical guideline development? 

To answer this question the educational course and expert feedback for 
guideline development were tested in a quasi-experimental design in three CBO and three 
NHG guideline working groups. A before-after measurement of the attitudes towards 
the relevance of considering sex differences in guideline development compared with 
a control group was performed and analysed. Also, a qualitative document analysis was 
performed and analysed for the evaluation of attention to gender differences in guideline 
documents compared with a control group.
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5. What are the characteristics and conclusions of discussion episodes on sex-specific, 
data-based research issues (subject matter, initiator, group approach towards the topic 
and themes) during the process of clinical guideline development?

To answer this question, observations of the meetings of the six intervention 
guideline groups were performed and data were analysed by means of a qualitative 
method.

The justification of the chosen intervention strategies applied for research 
questions 3, 4 and 5 is provided below. 

Framework of strategies for enhancing the consideration of 

sex differences in guideline development

For our study, we needed a theoretical framework to develop an intervention 
to change the behaviour of guideline developers. Since information on changing the 
behaviour of guideline developers was lacking we framed our actions with the evidence 
based implementation strategies which were already described in the literature. Barriers 
and facilitators to incorporating a consideration of sex-specific evidence in guideline 
development needed to be identified 72 and the target groups needed to be motivated 
and provided with knowledge and tools based on the identified barriers and facilitators 
72. Studies have shown that passive dissemination strategies (e.g., written information) 
are largely ineffective if they are not accompanied by more active approaches involving 
the target groups themselves (e.g., interactive educational approaches) 72, 73. The latter 
approaches are likely to be effective if they are used to challenge negative attitudes of 
professionals or to teach new skills 72. Expert feedback is also proven to be a useful 
method to improve practice 74. Although this knowledge is mainly obtained from studies 
on the implementation of guidelines and, a bit more broadly, studies on health promotion, 
the knowledge also applies to the group processes of guideline development and the 
understanding, willingness and actual inclusion of sex-specific notions in guideline 
development. Therefore we developed interventions based on both interactive educational 
approaches and expert feedback. The interventions were developed together with CBO 
and NHG and were focussed on their staff members. Our assumption was that they were 
the most constant factor in guideline development and that they play a prominent role 
during the process with their methodological support.

Since we performed our interventions in a setting where the circumstances 
could not be controlled we decided on a quasi-experimental study design 75. 
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Outline of this thesis

Question 1 is addressed in Chapter 2. In this chapter the consideration of 
sex differences in grant applications is explored. The hypothesis we tested was whether 
proposals submitted to two programmes conducted by ZonMw considered sex differences. 
For this, 213 proposals were analysed and categorized according to the expressed intention 
to take sex differences into consideration. Furthermore, those proposals in which such an 
intention was absent were appraised by researchers to determine whether an intention of 
this kind would have been relevant.

In Chapter 3, in which question 2 is addressed, we described the development 
of clinical guidelines and tested the hypothesis of whether guidelines consider sex 
differences. For the latter, seven recent guidelines compiled by CBO and NHG on 
four conditions were selected. The contents of the guideline documents were analysed 
according to their consideration of sex differences. Also, information was obtained from 
interviews with key persons on the guideline committees. Findings were discussed at a 
meeting of experts. As an outcome, recommendations to enhance the consideration of sex 
differences in guideline development are presented.

Chapter 4 addresses question 3 and deals with a method for integrating the 
consideration of sex differences in the development of clinical practice guidelines. The 
chapter describes the development of a training course which was used as an intervention 
to implement a more systematic approach towards considering sex differences in 
guideline development. For the development of the training course, strategies were used 
for changing provider behaviour and adult learning styles. In addition, some initial results 
of an evaluation of this course are presented. 

Question 4 is addressed in Chapter 5. This chapter shows the description 
of the design of the quasi-experimental study, of which the training course and feedback 
by a gender expert are the two interventions under study. This chapter also describes the 
outcomes of the evaluation by means of two methods: statistical analysis of the answers 
on a questionnaire for guideline developers on the consideration of sex differences 
in guideline development, and the screening of six intervention guidelines on their 
consideration of sex differences. 

Chapter 6 addresses question 5 and describes the exploration of 
characteristics of guideline committee discussions on sex-specific data and which of 
those characteristics facilitated or inhibited the uptake of this data into guidelines. For 
this, six guideline working group meetings were observed. Isolated transcriptions of 
discussions on sex differences were matched with the content of the guidelines concerned 
and analysed.

The overall findings and reflection to the research methods of Chapters 2 to 
6 is provided in the last chapter, the general discussion. Implications for future guideline 
development and research are also described. 
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Abstract

Background

Several measures have been implemented at international level to ensure 
that there is a greater focus on sex differences in health research. This study evaluates 
the effect of various formal incentives that were introduced by a Dutch financer of health 
research to encourage applicants to include sex differences in research proposals.

Methods

We sampled 213 health research proposals submitted in 2003 to the 
programmes Prevention (N = 104) and Innovation (N = 109) by the Netherlands 
Organization for Health Research and Development (ZonMw). These proposals were 
analysed and categorized with regard to the expressed intention to take sex differences 
into consideration. Furthermore, those proposals in which such intention was absent were 
appraised by researchers to determine whether an intention of this kind would have been 
relevant.

Results

We found that 23% of proposals submitted to Prevention (incentive: 
programme specific instructions) and 10% of those submitted to Innovation (general 
set of guidelines) took account of sex differences (difference 13%; 95% CI: 3.1–22.9). 
Conversely, 66% of the research proposals in Prevention, and 20% in Innovation, failed to 
take sex differences into consideration, even though this might well have been relevant.

Conclusion

There is still insufficient incentive for those submitting research proposals 
to ZonMw to systematically incorporate sex differences when drafting such documents. 
The provisions in ZonMw’s policy need to be amended and better monitored. For this, we 
formulated some recommendations.
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Chapter 2

Focus on sex differences in grant applications 
submitted to the Netherlands Organization for Health 
Research and Development

Background

Health research is the basis of optimal health care delivery. Public 
organizations for the funding of health research play a key role in supporting this research. In 
the past, women were often under-represented among the subjects participating in clinical 
health research studies 1. This was based on the belief that, aside from the reproductive 
system, males and females had basically the same biology. Another factor was a system 
of research ethics which sought to protect female test subjects of childbearing age from 
harm, should they become pregnant. In the 1980s, scientists and women’s health activists, 
particularly in North America, began to express concerns about this approach to research. 
It was feared that the under-representation of women in clinical research would hamper 
an accurate understanding of the impact of biological sex factors or socially constructed 
gender factors on health and disease, and that this might lead to less appropriate health 
care delivery for both sexes 1.

In several countries, public organizations for the funding of health research 
have responded to this situation by adapting their policies to take account of these concerns. 
In 1993, the National Institutes of Health (NIH) Revitalization Act was approved by the 
US Congress. Since then, the NIH has required that men, women and minorities should 
be adequately represented in clinical studies. It further stipulates that research designs 
should allow valid and meaningful analysis of differences between the sexes 2.

In 1997, following the adoption of a general policy to improve women’s 
health, Health Canada introduced a guideline for drug research and registration. The 
aim was to encourage the inclusion of women at all stages of drug development, and to 
facilitate the detection of significant sex-related differences in drug response 3.

The revised NIH policy has been evaluated by studies carried out both by 
the United States General Accounting Office (GAO) and by independent researchers. 
These studies suggest that, while progress has indeed been made in the recruitment of 
women for NIH-funded research, research reports often fail to include an analysis of data 
by sex 4-6. Marrocco et al. evaluated the intentions of Canadian clinical investigators to 
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recruit individuals of both sexes and to analyse data by sex. This involved an examination 
of research ethics applications at a Canadian health sciences centre over a five-year period 
(1995–2000). Their study revealed that 97.6% of researchers working on non-sex-specific 
conditions intended to recruit both men and women, while only 20.2% planned to perform 
analyses of data by sex 7.

In 2000, the European Parliament also made a clear commitment to promote 
gender equality in EU-funded research. The aim was to achieve a balanced participation 
of male and female scientists in projects (40% women), while ensuring that studies focus 
on sex and gender related factors 8. Researchers participating in the 6th Framework 
Programme (FP6), which runs from 2002 to 2007, were asked to describe and justify 
the composition of their study populations according to sex. They were also required to 
indicate how they plan to integrate a focus on sex and gender issues, where appropriate, 
into the objectives and methodology of their research proposals. They were also asked 
to provide a gender action plan 9. Both these measures and the gender action plans are 
currently the subject of monitoring studies, the results of which will be made available 
following the completion of FP6 in 2007.

In his study of international health research policies promoting sensitivity to 
sex or gender differences, Caron noted that national health research funding organizations 
in various European countries have also undertaken initiatives to promote greater 
sensitivity to sex differences in health research. No assessment of these initiatives, in the 
form of published studies, is yet available 10. 

The Netherlands Organization for Health Research and Development 
(ZonMw) is one of the above-mentioned organizations. ZonMw is the main source of 
government funding for health research in the Netherlands. It funds a broad range of health 
research, both basic and applied, as well as research into the implementation of health care 
improvements. To this end, it has many different grant programmes, each with its own 
research focus and set of priorities 11. In 1999, ZonMw adopted the general policy that its 
financial support is subject to the provision that studies must give sufficient emphasis to 
diversity factors, such as sex, age and ethnicity 12. The organization implemented this new 
policy in two different ways. All those putting forward and assessing grant proposals were 
provided with a set of guidelines. These contained general information about ZonMw’s 
commitment to an adequate focus on diversity factors in health research. Furthermore, 
within several grant programmes, changes were also made to the instructions for grant 
applicants (and for those reviewing grant applications). These modifications involved the 
inclusion of specific questions on diversity issues.

The aim of the present study is to evaluate the success of this diversity 
policy in encouraging applicants to take sex differences into consideration when drafting 
research proposals.

To this end, we reviewed various research proposals that were submitted 
to two ZonMw programmes in 2003. The programmes in question were Innovative 
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Research (Innovation) and Prevention in Health Care (Prevention). Applicants to the first 
of these programmes were only given general information about ZonMw’s commitment 
to ensuring that due consideration is given to diversity factors in health research. In the 
instructions accompanying the application form, those applying to the second programme 
were specifically asked if they were aware of any relevant sex, age or cultural differences 
with respect to their study’s target population. If this was the case, they were asked how 
the study would take these differences into consideration (see table 1).

Table 1:    Summary of guidelines regarding the consideration of diversity factors for grant proposals of two 
Programmes of ZonMw: Innovation and Prevention

General instructions of ZonMw for writing grant proposals

Relevance
“ZonMw has a number of general spear-points: sex (gender differences), culture (cultural differences in prevention 
and care for citizens from a variety of backgrounds), age (extra focus on young people and the elderly) and the 
point-of-view of patients/consumers (cooperation with the ultimate target group). These factors are specifically 
involved in the assessment, serving as relevance criteria. The grant applications should contain an adequate 
explanation of the reasons for including the aspects in question in the study, or for omitting them, as the case may 
be. In projects where this is relevant, the process of quality assurance (..) will include a check to determine whether 
these factors have been adequately fleshed out in the project plan.”
Quality
Under the heading of “Quality”, certain constraints are imposed on the content of the Action Plan: “Where 
appropriate, the Action Plan also gives details of the way in which the factors of gender, age, cultural background 
and/or other relevant characteristics that form an essential part of the objective, have been fleshed out….”.

Programme Prevention Programme Innovation

In the list of instructions of the grant proposal form:
- under subheading “objective” is mentioned: “provide a 
description of the target group (if there is one), categorizing 
relevant details by gender, age, cultural background and/or other 
relevant characteristics”.
-under subheading“work plan” is mentioned: “where a 
target group is involved, indicate how the factors of gender, age, 
cultural background and/or any other relevant characteristics 
that form an essential part of the objective will be addressed; 
you should also indicate the extent of any collaboration with 
the intermediate or ultimate target group (the point-of-view of 
patients/consumers)”

There is no reference to sex or gender in 
the proposal form’s list of instructions 

There is no reference to sex or gender in the proposal form 
itself

There is no reference to sex or gender in 
the proposal form itself
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We determined the number of proposals submitted to each programme which 
expressed the intention to take sex differences into consideration. We also identified those 
proposals in which no such intention was expressed, even though the topic of research 
indicated that it might have been relevant.

Methods

The general procedure for applying for grants at ZonMw consists of three 
phases. First, applicants are asked to submit a brief summary of the study for which 
they are seeking grant support. These abridged proposals are reviewed by the ZonMw 
committee responsible for the programme in question. In the second phase, ZonMw 
invites a limited number of applicants to write a detailed grant proposal. In the third stage, 
following a peer review of these detailed proposals by experts in the field, the applicants 
are invited to respond to the reviewers’ comments. On the basis of this response, the 
proposals are awarded their final grade. Those with the best grades are earmarked for 
grants 11, 13, 14. The initial abridged proposals provide a good impression of the research 
questions that the applicants intend to answer, and of the methodology that they intend to 
use, prior to any interference from the peer reviewers. For this reason, we decided to use 
these initial proposals as the basis of our study.

Characteristics of the programmes

We selected proposals that had been submitted to ZonMw’s Prevention 
and Innovation programmes. Various characteristics of the programmes in question are 
described below.

Prevention is a four-year programme commissioned by the Ministry of Health. 
It has a total budget of € 48 million. Consisting of three sub-programmes, it provides grants 
for basic, applied, and implementation studies which focus on the primary and secondary 
prevention of medical conditions. The 2003 call for proposals listed the programme’s 
priorities as chronic conditions, mental health, infectious diseases, and health promotion, 
as well as the methods and organization associated with health promotion strategies 13. The 
purpose of the Innovation programme is to encourage innovative research on any theme 
by highly respected research groups 14. This may include basic, clinical, population-based, 
or health systems research. The programme has an annual budget of 8 million euro 15. See 
table 2 for examples of studies that have been approved for funding by these programmes.

Data collection and analysis

We selected all 109 proposals submitted to the Innovation programme in 
2003. The three sub-programmes of the Prevention programme received 313 proposals in 
2003. Turboran, a randomization program, was used to randomly select 37% (115) of the 
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Table 2 - Examples of research proposals approved by the two programmes in question (randomly chosen) 16

Prevention+ Innovation+

- Risk prediction based on vascular risk factors; 
Development of an instrument for guiding 
preventive measures in the elderly.

- Rehabilitation and Sports: a study on the effect of 
a sports and physically active lifestyle stimulation 
programme during and after the regular 
rehabilitation treatment, on the degree of sports 
participation, daily physical activity and health 
status in a population of rehabilitating patients.

- Development and evaluation of an educational 
intervention targeted at optimizing adherence to 
measures aimed at preventing asthma in children 
with a familial allergic disposition.

- Cellular reprogramming in neuromuscular tissues 
as a response to genetic lesions in the cellular 
network for energy homeostasis – Adaptation and 
(programmed) cell death.

- Towards gene therapy for haemophilia: a research 
programme on the transfer of the genes for factor 
VIII and IX into hepatocytes and into the liver.

- Functional and molecular characterization of 
the role of cytokines in development of human 
lymphocytes. 

- The role of the glycocalyx in myocardial perfusion 
and coronary endothelial function in health and 
disease.

+As a result of privacy considerations, no titles of grant research proposals included in this study are shown.

 
proposals submitted to the three sub-programmes. The purpose was to obtain comparable 
numbers of proposals from both of the main programmes (Prevention and Innovation). 
Eleven proposals submitted to the Prevention programme were discarded as they were 
not available in digital form.

To determine how many research proposals expressed the intention to 
consider sex differences, a content analysis was conducted of all the selected proposals. 
To protect the anonymity of the applicants, only one researcher was allowed access to the 
full proposals and the content analysis had to be carried out at ZonMw’s offices, under 
the supervision of a member of staff. DGK conducted the analysis. The aim was to search 
for references to an intention to study sex differencesa in the aims and objectives sections, 
and in the work plan or the methodology sections. To this end the following steps were 
taken:

Firstly, the following data were recorded for all proposals: full title and the 
type of study: basic study, applied study, implementation study, and whether or not the 
study considered a non-sex-specific condition. Two of the proposals for applied studies in 
the Prevention programme dealt with conditions that only occur in one sex (menopause, 
post-partum incontinence). These proposals were not included in the next step of content 
analysis, as we were only interested in studies of conditions that can occur in both sexes 
(further details of the definitions used and practices adopted are available from the 
corresponding author).

Secondly, all proposals that considered non-sex-specific conditions were 
read in full, with a focus on the following questions:

 a  The terms sex and gender are often used interchangeably in the literature and by ZonMw, and in this 
article we use the term sex to refer to male/female differences, biological sex differences as well as 
socially constructed gender differences.
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•  Are sex differences considered in the aim of the study?
• Are sex differences considered in the objective of the study?
• Does the work plan give details of how sex differences will be analysed?

To double check the content analysis, a word scan was performed on the 
proposals using the following query: sex, gender, male, female, men, women, boy, girl.

All proposals that produced an affirmative answer to one of the three 
questions above were included in the category of proposals reflecting the intention to 
consider sex differences. The proposals in question were also coded according to the 
degree to which the intention to consider sex differences was fleshed out in the proposal:
•  “Little intention”: if one of the three above questions was answered affirmatively.
•  “Marked intention”: if two or three of the above questions were answered 

affirmatively.

Following the selection of those proposals which contained an intention 
to consider sex differences, two other researchers were asked to assess the remaining 
proposals, to determine in which cases it may have been relevant to focus on sex 
differences. Both of these researchers have broad expertise in biomedicine and public 
health.

To protect the applicants’ privacy, our researchers were only allowed to 
screen the titles of the studies in question, rather than the proposals themselves. For that 
reason a document was created with a list of titles of those remaining proposals that did 
not reflect the intention to consider sex differences.

The researchers were asked to screen these titles individually and to assign 
them to the following broad categories:
•  Consideration of sex differences not to be expected, given what is known about the 

topic of the study.
•  Consideration of sex differences could have been expected, given what is known 

about the topic of the study.

The researchers were not given a rigorously fixed list to guide their 
decisions, because we assumed that their knowledge of the field would be sufficient to this 
end. The inter-rater agreement was measured using Cohen’s kappa. The value obtained 
was 0.47. Where there was disagreement, the researchers sought to achieve consensus 
through discussion.

Comparison of the programmes

Specific data on the total number of proposals that did or did not express 
the intention to consider sex differences is presented for each of the programmes. This 
data is classified according to study type (basic, applied, implementation).

The two programmes were compared on the proportion of proposals with 
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a positive intention to consider sex differences. To determine whether the difference in 
proportions was significant, the 2-sided Fisher Exact test was used. For the difference 
in proportions 95% confidence intervals were calculated. Inclusion of the value zero in 
the interval indicates that the difference is not statistically significant at the 5% level. 
We expected the proportion of proposals with a positive intention to be lower in the 
Innovation programme than in the Prevention programme, because the latter programme 
had taken more explicit measures to encourage this. Because the intention to consider sex 
differences varied with study type and because the distribution of protocols across study 
type varied between the two programmes, proportions were also adjusted for study type 
and subsequently compared, using the Mantel-Haenszel test for stratified analysis.

Computations were conducted using Stata 9.2. software (StataCorp,  
Texas, USA).

Results

Of the total of 104 proposals received by the Prevention programme, we 
identified 24 proposals (23%) in which investigators expressed the intention to consider 
sex differences in their study’s aims, objectives or work plan (see table 3). 

Table 3 - Proposals in which the applicants expressed an intention to consider sex, subdivided into study type

Intention to consider sex 
differences

Present Absent Number of 
proposals 
submitted

All Marked  Little 

N (%) N (%) N (%) N (%) N (%)

Programme Prevention 24  (23%) 7  (7%) 17  (16%) 80 (77%) 104 (100%)

Study type:

  basic 3 2 1 4 7

  applied 18 5 13 59 77

  implementation 2 0 2 14 16

  classification unclear 1 0 1 3 4

Programme Innovation 11 (10%) 3  (3%) 8 (7%) 98 (90%) 109 (100%)

Study type:

  basic 9 3 6 85 94

  applied 1 0 1 10 11

  implementation 0 0 0 0 0

  classification unclear 1 0 1 3 4
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For seven of these proposals, this intention was fleshed out in the aim and/
or objectives as well as in the work plan (classified as a “Marked intention”). Of the 
109 research proposals that were submitted to the Innovation programme, 11 proposals 
(10%) were found to express an intention to consider sex differences. Of these, 3 actually 
gave specific details of this throughout the proposal. The two programmes differed in 
the composition according to study type. Whereas most of the studies submitted to the 
Prevention programme were either applied or implementation studies (93 out of 104), 
most of the studies submitted to the Innovation programme were basic studies (94 out of 
109).

In the Prevention programme, 80 of the 104 proposals did not express an 
intention to focus on sex differences (see table 4). 

Table 4: Proposals in which the applicants did not express an intention to consider sex+, subdivided into study 
type

Intention to consider sex 
differences

Expected Not 
expected

Total no 
intention

Number of proposals 
submitted

N (%) N (%) N (%) N (%)

Programme Prevention 69 (66%) 11 (11%) 80 (77%) 104 (100%)

Study type:

  basic 4      0 4 7

  applied 48  10 59++ 77

  implementation 13    1 14 15

  classification unclear 3      0 3 4

Programme Innovation 22 (20%) 76 (70%) 98 (90%) 109 (100%)

Study type:

  basic 15  70 85 94

  applied 6    4 10 11

  implementation 0 0 0 0

  classification unclear 1    2 3 4
+ experts made an assessment by screening the title of a proposal 
++ includes one proposal on which the experts were indecisive whether attention to sex differences could have 
been relevant or not.

Two of these proposals dealt with conditions that only occur in one sex 
and were classified as consideration of sex differences “not to be expected”. According 
to the opinion of the two experts, in 69 of those 80 proposals (66% of total) it may well 
have been relevant to do so. In the Innovation programme, 98 of the 109 proposals did 
not address sex differences. With respect to 22 of those 98 proposals (20% of total), the 
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experts expressed the view that this might well have been relevant. If we combine the data 
regarding the types of study submitted to both programmes, table 4 shows that 54 of the 
69 (78%) proposals for applied studies that did not intend to address sex differences could 
have been expected to do this according to the experts. This was the case for 19 of the 89 
(21%) proposals for basic studies of this category and for 13 of the 14 (93%) proposals 
for implementation studies.

A comparison between the two grant programmes showed that the 
Prevention programme received a significantly higher proportion of proposals expressing 
an intention to consider sex differences than the Innovation programme (table 5). 

Table 5: Comparison of proposals with expressed intention to consider sex differences between the 
programmes Prevention and Innovation; overall, per study type and adjusted for study type 

Proposals expressing intention to consider sex 
differences

Difference between 
programmes 

Prevention (N=104) Innovation (N=109) Absolute 95% CI+

% N % N %

Overall (F) 23% 24/104 10% 11/109 13.0 3.1–22.9*

Study type/ difference 
corrected (F) :

  basic 43% 3/7 10% 9/94 33.3 -3.9–70.4

  applied 23% 18/77 9% 1/11 14.3 -5.2–33.7

  implementation 12% 2/16 0 0 - -

  classification unclear 25% 1/4 25% 1/4 0  -60.0–60.0

Overall, adjusted for study 
type (M)

22/88 11/109 19.5 1.4–37.6*

+ CI: Confidence interval 
(F) 2-sided Fisher Exact test  
(M) Mantel-Haenszel test. Study type ‘implementation’ is excluded from the stratified analysis because the type 
is not represented in the program Innovation. 
* significant (p ≤ 0.05)

The difference between the two programmes was 13.0% (95% CI, 3.1–
22.9) when no adjustment is made for the differences with respect to the types of study 
that were submitted to the two programmes. The difference is 19.5% (95% CI, 1.4–37.6) 
when adjustments are made for study type. We did not find any significant differences 
between the two programmes for the different study types.
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Discussion

Towards the end of the 1990s, the Netherlands Organization for Health 
Research and Development was one of a group of international public organizations for 
the funding of health research that introduced the policy of encouraging health research 
workers to focus on diversity factors. The present study analysed proposals submitted 
to two important ZonMw grant programmes in 2003, to determine whether they gave 
any consideration to sex differences. Those that did not do so were subjected to a further 
examination by two experts to determine whether a consideration of these differences 
would have been relevant.

The Prevention programme involved a greater effort to alert applicants 
to ZonMw’s diversity policy. In contrast to the Innovation programme, the instructions 
for applicants contained more specific references regarding diversity issues. This may 
account for the fact that, relative to the Innovation programme, the Prevention programme 
received a greater proportion of proposals (13%) expressing the intention to focus on sex 
differences. However, it should also be noted that in 66% of the proposals submitted 
to the Prevention programme that did not address sex differences, it might have been 
relevant to do so according to the experts. By contrast, this was only the case in 20% of 
the proposals submitted to the Innovation programme. This raises questions with regard 
to the effectiveness of the approach taken by the Prevention programme. We found that 
only 21 % of the proposals for basic studies submitted to both programmes that did not 
intend to address sex differences could have been expected to do this according to the 
experts, while this was the case for 78% of the proposals for applied studies and for 93% 
of the proposals for implementation studies. This suggest that the proposals for basic 
studies in our sample performed relatively well with respect to an expected consideration 
of sex differences. This finding is intriguing, as the general recognition that sex is an 
important variable that should be taken into account in basic research is a relatively recent 
development 17-20. Further research is needed to determine specific barriers and facilitating 
factors for the consideration of sex differences in the design of applied, implementation 
and basic studies.

This study was subject to the following limitations. Firstly, it was based on 
the initial, abridged research proposals that were submitted to ZonMw. It could be argued 
that the full proposals which ZonMw receives in the later stages of the grant application 
cycle might have provided more information concerning the approach to sex differences 
adopted by the project in question. However, we believe that the initial proposals provide 
an accurate impression of the way in which the research community interprets ZonMw’s 
diversity policy. Secondly, although our initial aim was to determine whether a given 
research proposal expressed an intention to consider sex and/or gender differences, this 
was found to be impossible in practice. The reason for this is that while these concepts 
are well defined in the literature 21-23, investigators still use them interchangeably when 
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writing research proposals. Accordingly, we were unable to determine whether the 
proposed studies addressed sex differences, gender differences, or both. Thirdly, when 
assessing the proposals that did not focus on sex differences, to determine in which cases 
it may have been relevant to do so, our researchers were only allowed to screen the titles 
of the studies in question. This was done in order to protect the applicants’ privacy. A full 
reading of the proposals may have led to somewhat different judgements. Furthermore, 
the two researchers did not screen the titles of the earlier selected group of proposals that 
reflected an intention to focus on sex differences. This might have been a useful check of 
their method for screening the interest of sex differences for the topic of the study, only 
on the basis of the available titles. Despite these limitations, it is our contention that the 
list of proposals selected by our researchers gives a good impression of those studies in 
which a consideration of sex differences may have been relevant.

Our study suggests that the way in which this ZonMw policy has been 
implemented, particularly in the Innovation programme, does not give applicants sufficient 
incentive to routinely consider sex differences when drafting their research proposals. 
ZonMw’s diversity policy is very broad based. It is intended to encourage the inclusion 
of numerous diversity factors in a wide range of studies (basic, applied and intervention). 
By adopting an open approach of this kind, ZonMw has opted to grant applicants 
considerable freedom in selecting what they consider to be relevant to their requirements, 
and in discarding what is not. Indeed, a previous analysis of health proposals submitted 
to ZonMw concluded that some researchers tended to prefer a consideration of ethnic 
variations above sex or gender differences 24.

At international level, there is considerable variation in the policies that 
public organizations for the funding of health research employ in an attempt to heighten 
the focus on sex differences. For instance, unlike the ZonMw policy, the NIH policy is 
supported by legislation. Funding is conditional upon compliance, and the policies of the 
NIH, Health Canada and the EU are more tightly focussed on promoting a consideration 
of sex differences in particular 3, 8, 25-27. These policies have also been more regularly 
monitored than the ZonMw policy. The monitoring in question is carried out either by the 
organizations themselves or by independent researchers. These studies showed that the 
inclusion of both sexes in a study does not automatically lead to the analysis and reporting 
of data by sex 4-7. This, together with other results, has prompted these organizations to 
take further actions to enhance guidance. Indeed, for many researchers in health research, 
the idea that a consideration of sex or gender differences could be relevant to their research 
is still something of a novelty. As the NIH inclusion policy has shown, any attempt to 
encourage a greater focus on sex differences in research involves complex procedures and 
requires considerable endurance 4-6, 28.

This study suggests that ZonMw’s current diversity policy may be too 
broad, and that investigators need better guidance if they are to take sex differences into 
account in their research proposals. Therefore we formulated some recommendations.
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Firstly, in order to help applicants understand what is expected from them, 
they must be supplied with a clear set of instructions. One example of clearly written 
instructions is the amended NIH Policy and Guidelines on the Inclusion of Women and 
Minorities as Subjects in Clinical Research 29. Another is the Vademecum for Scientific 
Officers and Project Officers produced by the EU’s Directorate General of Research 9.

Secondly, it should be made clear to applicants that the reviewers of 
their research proposals will be carrying out specific checks to determine whether sex 
differences have been appropriately addressed. 

Thirdly, initiatives should be launched to provide appropriate training for the 
staff of organizations that fund health research, as well as for present and future applicants 
and reviewers. The training in question should address the relevance of focussing on sex 
differences in health research, giving examples of how this should be done in different 
types of studies (basic, applied, implementation). Here too, the materials produced by the 
NIH Office of Women’s Health and the EU are useful examples 9, 30.

Fourthly, as with any policy, progress should be monitored regularly. 
Furthermore, clear indicators are needed in order to measure progress.

Conclusion

In conclusion, 35 of the 213 proposals submitted to two ZonMw programmes 
in 2003 expressed the intention to address sex differences. ZonMw’s diversity policy 
may have had a role in this. The Prevention programme attracted more proposals paying 
attention to sex differences than the Innovation program. This may be due to the fact 
that the first programme provided more explicit instructions on how to address this 
topic to applicants. However, for 91 of the 178 proposals that indicated no intention to 
consider sex differences, it was evident from the subject matter in the proposals that such 
considerations may have been appropriate. Many of those proposals involve applied and 
implementation studies. The provisions of ZonMw’s present policy need to be amended 
and there must be better monitoring, to ensure that sex differences are systematically 
addressed in the development of research proposals.
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Abstract

Background

Clinical practice guidelines describe optimal strategies for disease 
prevention, diagnosis, or treatment. Increasing evidence indicates that sex-related factors 
may have an impact on these strategies. We examined the way in which two Dutch 
guideline organizations address evidence on sex factors in their guideline development 
methodologies. We then determined whether attention to these factors could be improved 
and, if so, how this could be done.

Methods

We selected seven recent guidelines on four conditions: hypertension, 
depression, osteoporosis, and rheumatoid arthritis. We studied information obtained from 
interviews with members of the guideline committees and analyzed the content of the 
guideline documents themselves. Our findings were discussed at an expert meeting.

Results

We found that all the guideline committees concerned applied an 
internationally accepted framework for guideline development. The proportion of male 
members ranged from 67% to 100%. None of the guidelines included a question (or 
subquestion) focusing on sex-related factors. In the literature searches no sex-specific 
search terms were used. Critical appraisals did not include any systematic focus on sex-
related factors or effects. The number of sex-specific recommendations (relative to the 
total number of recommendations) ranged from 0 of 82 and 0 of 148 in the guidelines on 
depression to 16 of 84 in one of the guidelines on osteoporosis.

Conclusions 
We found that when developing guidelines, none of the committees 

systematically focused on sex-related factors that might be relevant to the way in which 
evidence is identified, appraised, or described. A number of recommendations were made 
with the aim to facilitate greater attention to sex-related factors in the current methods of 
guideline development.
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Chapter 3

Attention to Sex-Related Factors in the Development of 
Clinical Practice Guidelines

Introduction

Traditionally, clinical research on conditions that affect both men and 
women has largely been restricted to male populations,1 and in the 1990s, various public 
and scientific concerns were raised about this approach. It was feared that the results 
of such research might not be applicable to the clinical population as a whole, thereby 
preventing women from receiving the best possible care.1 In response to these concerns, 
researchers and organizations funding health research have taken measures to ensure the 
equitable inclusion of men and women in relevant clinical research and analysis of the 
data according to sex.1–6 This approach has produced new evidence indicating that for 
many diseases, the diagnostic and treatment strategies developed on the basis of research 
in men may not be appropriate for women.7 In the case of acute coronary syndromes, for 
example, the incidence of atypical symptoms is higher in women than in men.8 This has 
implications for the optimal diagnostic strategy in such cases. Another example concerns 
antidepressants. Here, as a result of different pharmacokinetic characteristics, women 
may need lower dosages than men.9

In current clinical practice, clinical guidelines have a growing impact on 
decision making in the area of health care,10 providing systematically developed, evidence-
based recommendations concerning the optimal strategies for diagnosis and treatment in 
specific clinical circumstances.11 Guidelines are generally produced by an interdisciplinary 
group of experts under the auspices of a relevant professional organization.10 The process 
of guideline development, which is becoming increasingly formalized,12 currently 
includes the following stages: the formulation of clear key questions, a systematic review 
(involving a verifiable systematic search of existing evidence and a critical appraisal 
of the evidence in question), and the phrasing of useful recommendations for clinical 
practice.13

If the quality of care for both women and men is to be improved, it is crucial 
that new evidence on sex-related factors be taken into consideration when developing 
clinical guidelines. However, none of the resources available to guideline developers (such 
as handbooks or user guides) provide comprehensive instructions on how they should 
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incorporate a focus on sex-related factors into guideline development. For example, the 
World Health Organization’s (WHO) handbook for guideline developers recommends 
that there should be a gender balance in the composition of WHO guideline committees14 
to give both sexes an equal voice. With regard to the review of clinical evidence and 
the formulation of recommendations, other handbooks suggest that issues relating to 
sex, ethnicity, and individuals with special needs should also be considered.15 However, 
these publications provide no details how this should be done. AGREE (an instrument for 
appraising the quality of clinical guidelines that was developed at an international level) 
includes the quality criterion that the patients to whom a guideline is meant to apply 
should be described specifically.16 However, only in the user guide of the instrument, and 
not in the main text, it is explained that sex, age range, and the severity of the condition 
of the target population may be provided in this description.16

A number of sex-specific clinical guidelines have recently become 
available.17–19 These guidelines focus on new clinical evidence relating to women; in 
addition, the guideline committees involved included experts in gender medicine. Most 
guidelines pertain to both men and women, however, and the majority of guideline 
developers are not familiar with the field of gender medicine.

We, therefore, conducted a study to determine if current guideline 
development procedures incorporate any barriers to the systematic consideration of sex-
related factors. To this end, we examined the extent to which sex-related factors were 
considered during the development of clinical guidelines produced under the auspices 
of two prominent Dutch guideline organizations. Both organizations, the Dutch College 
of General Practitioners (NHG) and the Dutch Institute for Healthcare Improvement 
(CBO), have extensive experience of guideline development. Both have adopted the 
internationally accepted procedures for guideline development, and they also work in 
accordance with the principles of evidence-based medicine when locating and reviewing 
research evidence.10

In gender medicine, it is common to make a distinction between the 
concepts of “sex” and “gender.” The term “sex” refers to the biological and physiological 
characteristics that define men and women. “Gender” refers to the socially constructed 
roles, behaviors, activities, and attributes that society considers appropriate for men and 
women.20 Because of the nature of clinical guidelines, patients’ socially constructed 
roles, behaviors, activities, and attributes typically receive less consideration than their 
biological and physiological characteristics. Accordingly, our study has focused solely on 
the consideration given to sex-related factors in guideline development. Our exploration 
of the guidelines centered around the following questions:
What is the balance between the numbers of men and women in guideline 
committees?
Do guideline committees include experts in gender medicine?    
To what extent do the individual steps of guideline development (the formulation of 
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key questions, the formulation of a search strategy for locating relevant literature, 
and the appraisal of the selected literature) involve the consideration of potentially 
relevant sex-related factors?        
To what extent is sex-specific evidence presented in the guidelines?

Materials and Methods

We analyzed a number of NHG and CBO guidelines that were developed 
between 1999 and 2002. The two organizations often develop guidelines on similar topics. 
NHG develops guidelines for general practitioners, and CBO develops guidelines for 
medical specialists and those involved in multidisciplinary care. We restricted our study 
to guidelines dealing with medical conditions that involve potentially relevant differences 
between men and women, for which some evidence is available in the literature.

Of the seven guidelines selected, two dealt with hypertension, two with 
depression, two with osteoporosis, and one with rheumatoid arthritis (RA) (Table 1). By 
means of literature searches in PubMed and EMBASE, we were able to locate potentially 
relevant sex-specific data for each of these conditions. Some examples of these data are 
shown in Table 2, and further details are in the possession of D.G.K.

The following three methods were used to answer the research questions:
1. To find answers to the first three questions, semistructured interviews were held 

with members of the guideline committees. One to three members were selected 
for interview on the basis of their availability and their assumed knowledge of the 
guideline development process (Table 1). In the case of two of the NHG guidelines 
(Table 1, HYP1 and RA), the clinical  librarian/information specialist responsible for 
the search strategy used was also interviewed. D.G.K. conducted and transcribed the 
interviews and checked the information given by the interviewees against the latest 
available guidelines (or other documents produced by the guideline committees).

2. To answer the fourth question, a content analysis of sex-specific statements was 
conducted on the most recent documents pertaining to the selected guidelines. This 
analysis focused specifically on three subsections of the guidelines: epidemiology, 
underlying evidence, and recommendations. Details of the content analysis are 
available from D.G.K.

3. An expert meeting involving 22 participants was held to validate our findings and to 
discuss the implications. The participants were selected on the basis of their experience 
in guideline development, health research, or gender medicine. The group of experts 
included the directors of the guideline departments of the NHG and CBO (2), a 
staff member of CBO (1), guideline committee members (2), health researchers (3), 
clinicians (2), health research policymakers (3), professors in health care (2), researchers 
in gender medicine (5), an international expert in guideline development (1), and one 
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Table 2. Examples of available evidence that potentially implicates sex related factors in hypertension, 
rheumatoid arthritis, depression, and osteoporosisa

Hypertension

The antihypertensive drug verapamil is a controlled-onset, extended-release calcium antagonist. It induces a 
24-hour reduction in systolic and diastolic blood pressure that is more pronounced in women than in men 
(systolic blood pressure -15.1 vs. -10.0 mm Hg, p < 0.001; diastolic blood pressure -10.4 vs. -8.2 mm Hg,  
p < 0.003).21

Treatment with diuretics is associated with a risk of developing renal cell carcinoma. The risk to women is 
more than twice as great as that to men. This is shown by the ODDs ratio for renal cell carcinoma, which 
compares the risk to users of diuretics with the risk to nonusers. In women, this ratio has a value of 2.01 
(95% CI 1.56 to 2.67); in men, it is 1.69 (95% CI 1.34 to 2.13) .22

As they receive less optimal antihypertensive treatment than men of the same age, menopausal women 
with hypertension have a poorer prognosis. Accordingly, there should be special consideration for 
antihypertensive drug treatment in menopausal women.23

Rheumatoid arthritis (RA)

Erosive disease resulting from RA tends to occur more frequently in men than in women (72% vs. 55%  
p < 0.05). In addition, men develop this condition at an earlier stage in the disease process (47% within the 
first 4 years of RA, as opposed to 31% of female patients).24

GPs take longer to refer female patients with symptoms of RA to specialized care than they do male patients 
with the same level of disease activity (median of 93 days vs. 58 days, p = 0.008).25

RA appears to be influenced by sex hormones: there is a remission of the disease during pregnancy, RA 
flares in synchronization with the menstrual cycle have been reported, and there is some evidence that oral 
contraceptives are protective.26

Depression

For pregnant women with depression, suspending antidepressant therapy during pregnancy may cause 
significant morbidity for the patient. The potential risk to the fetus from the drug exposure needs to be 
outweighed by the risk of untreated maternal depression.27

The incidence of comorbid anxiety disorder among patients with depression is three times greater in women 
than in men.28

Osteoporosis

Osteoporotic fractures in men are associated with higher mortality and morbidity than in women.29

aLiterature available at the time the selected guidelines were being developed (between 1999 and 2002) and 
information not present in the guidelines that were selected for this study.
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Results
Table 3 provides specific information on the first three research questions.

Table 3: Attention to sex-related factors in successive stages of guideline development for seven selected guidelines.

Guideline document HYP1 HYP2 DEP1 DEP2 OST1 OST2 RA

Composition of committee:
   Sex of chair
   Sex expertise present
   Sex of staff membera 
   Number of female  
   members relative to  
   the total number of  
   members (%)       

male
no
male
0/6 
(0%)

male
no
female
2/15 
(15%)

no chair
no
male
2/7 
(29%) 

male
no
male
9/26 
(35%)

male & female
yes
male 
4/11 
(36%)

male
no
female 
3/21 
(14%)

no chair
no
male 
0/6 
(0%)

Attention to sex factors in 
key questions b no no no no no no no

Attention to sex factors in 
search strategies c no no no no unclear unclear no

Specific attention to sex 
factors in critical appraisal d yes no no no no yes no

aThat is, the NHG or CBO staff member on the guideline development committee. 
bAttention to sex-related factors in key questions is defined as a key question in which a reference is made to 
men, women, or both. 
cAttention to sex-related factors in the search strategy is defined as a search with specific search terms that 
are intended to identify literature on sex-related health topics, e.g., for PubMed “sex ratio [MeSH],” “sex 
distribution [MeSH],” “sex factors [MeSH],” “sex characteristics [MeSH],” “sex differentiation [MeSH],” 
“gender differences [tw],” “sex differences [tw],” “gender [tw].” 
dAttention to sex-related factors in the critical appraisal phase is defined as a critical appraisal in which the 
patient’s sex is considered in outcomes or one involving specific subgroups of men and women or one focusing 
on differences between the sexes in terms of outcome.

 
 
international advisor in the field of gender medicine (1). The participants were asked if 
they recognized the findings (and, if so, to what extent) and if they could explain them. 
They were also invited to suggest ways in which possible barriers to the consideration of 
sex-related factors in guideline development might be removed.

Composition of guideline committees

Guideline committees typically consist of a chair, a staff member from the 
relevant guideline organization, and several other members. These individuals are usually 
nominated by their respective professional organizations on the basis of their expertise in 
the field covered by the guidelines in question. CBO committees are usually larger than 
NHG committees.

Four of the guideline committees responsible for the seven guidelines that 
we studied had a male chair, one had both a male and a female chair, and two had no 
chair at all. Five committees were supported by a male staff member from the guideline 
organization itself (Table 3). The proportion of male members ranged from 64% for the 
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NHG guideline on osteoporosis (OST1) to 100% for the CBO guideline on hypertension 
(HYP2) and the NHG guideline on RA (Table 3). The committee responsible for the NHG 
guideline on osteoporosis was the only one to include a member with specific expertise 
on sex-related factors in health.

The process of guideline development 

Our study revealed that none of the committees had used a specific key 
question (or  subquestion) on sex-related factors affecting the target condition as a starting 
point for  guideline development. The 1994 version of the CBO guideline on depression 
did contain one sex-specific key question, but this was omitted from the revised edition 
of this guideline published in 2002.

In all cases, the literature searches carried out during guideline development 
were restricted to drug treatment (HYP1, HYP2, RA) or various other special topics (DEP1, 
DEP2, OST1, OST2) (Table 1). In two cases (OST1, OST2), the actual bibliographic 
search strategies used could not be retraced. However, those search strategies that were 
still available showed that none of the specific search terms used would have facilitated 
the retrieval of sex-specific information.

Finally, we found no evidence of a systematic focus on potentially relevant 
sex-related factors either in the review or in the critical appraisal of the literature. However, 
the text of the CBO guideline on osteoporosis (OST2) acknowledges that most of the 
available evidence about this condition was drawn from studies in women and that these 
findings had been extrapolated to men in the absence of evidence from research in male 
patients. A footnote to the NHG guideline on hypertension (HYP1) mentions that most of 
the research on hypertension has been carried out in men. Similar statements could not be 
found in the other guidelines.

The content of the guidelines

Guidelines typically consist of a number of different sections, including 
epidemiology, underlying evidence, and recommendations. All the guidelines provided 
some sex-specific data in their epidemiology sections (Table 4). For example, the RA 
guideline stated: “Up to the age of 45, the male:female ratio (for the prevalence of 
rheumatoid arthritis) is 1:3, among older people ratio differences between the sexes are 
small.” (Table 1, RA.) When presenting supporting evidence, all the guidelines made 
at least one reference to sex-related factors. For example, the OST2 guideline stated: 
“Osteoporosis occurs most often in women. Osteoporosis in men and children is not well 
documented. There has been little research in this area. Most published research concerns 
women, particularly white women. Little to no research has been carried out on non-white 
women.” (Table 1, OST 2.)
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Table 4: Attention to sex-related factors in various subsections of the seven selected guidelines

Guideline HYP1 HYP2 DEP1 DEP2 OST1 OST2 RA

Number of 
statements in 
text referring to 
sex factors

Subsections:
Epidemiology a

Underlying evidence b

Recommendations c 

 3 
5 
4

1
9
2

1 
6
0

1
9
0 

9 
34
2 

17 
134
16

4 
2
2 

Total recommendations c 
in text 

90  224  82 148 52 84 70

Number of 
recommendations 
referring to sex factors 
relative to total number of 
recommendations 

4/90 2/224 0/82 0/148 2/52 16/84 2/70 

aEpidemiological statement: This is a statement that contains data on occurrence rates for the topic of the 
guideline. An epidemiological statement referring to sex-related factors is a statement that refers to men, 
women, or both. 
bUnderlying evidence: This is defined as any statement that provides evidence (or proof) to support a 
recommendation. Underlying evidence referring to sex-related factors is defined as a statement that contains a 
reference to men, women, or both. 
cRecommendation: A recommendation is defined as: “[A] systematically developed statement[s] to assist 
practitioner and patient decisions about appropriate health care for specific clinical circumstances.” 14 
We identified such recommendations by using a list of words and expressions urging physicians to act in a 
particular way (more details available from D.G.K.). A recommendation referring to sex-related factors is one 
that refers to men, women, or both.

The two guidelines on osteoporosis both made more references to evidence 
on sex-related factors than the other guidelines. One of them (OST2) also contained 
the highest number of sex-specific recommendations relative to the total number of 
recommendations (16 of 84). In the other guidelines, the corresponding figures ranged 
from 0 of 82 and 0 of 148 (DEP1, DEP2) to 4 of 90 (HYP1). An example of a sex-specific 
recommendation from the OST2 guideline is: “Women with an osteoporotic fracture of 
the spine or the hip under the age of 50 or men with an osteoporotic fracture of the spine 
or the hip under the age of 65 must be referred to a specialized care provider for further 
evaluation of the underlying cause.” (Table 1, OST 2.)

Expert meeting

Our findings were discussed during an expert meeting that took place 
on May 13, 2003. The participants acknowledged that women were underrepresented 
on the guideline committees. They saw this as an example of a more general trend, as 
women are still underrepresented on governing bodies in the field of medicine. They also 
acknowledged that the methodology of guideline development generally fails to take sex-
related factors into account. Several explanations were put forward to account for these 
observations. This situation could be due to the general lack of awareness among guideline 
developers concerning the importance of considering sex-related factors when drawing up 
clinical guidelines. There is also a general lack of know-how among guideline developers 
concerning the questions and methods for determining how sex-related factors might affect 
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an individual’s condition. Another contributory factor might be a lack of relevant evidence 
on sex-related factors specific to the topic of the guideline in question. It was agreed that 
improvements were needed, and several recommendations were put forward to this end.

Discussion

Overall, the results show that none of the guideline committees have 
given systematic attention to potentially relevant evidence on sex-related factors. This is 
reflected both in the process of guideline development and in the content of the guidelines 
themselves. In terms of composition, the majority of guideline committee members 
were men, and only one committee (OST1) included an expert in gender medicine. The 
most striking aspect of these findings is that some evidence implicating the relevance of 
sex-related factors for all the target conditions was available when the guidelines were 
developed (Table 2).

Our study, which was exploratory in nature, was restricted to the practices 
of seven Dutch guideline committees. However, the implications of our data were 
acknowledged by a wider group of experts selected on the basis of their knowledge 
of guideline development practices and of gender medicine. We are confident that this 
procedure gives a reasonably accurate impression of the way in which Dutch guideline 
committees deal with sex-related factors.

To be fair, it should be acknowledged that some changes have taken 
place since 2002. In 2004, CBO and NHG published a common handbook for guideline 
developers that includes a chapter on diversity issues in guideline development. 30 Since 
2004, both organizations have been participating in an intervention study aimed at giving 
increased consideration to sex-related factors during guideline development.

Despite the growing numbers of women in the medical profession, we 
observed that they were underrepresented on the guideline development committees. 
At the expert meeting, it was suggested that women might still encounter personal and 
structural barriers to participation at higher levels of biomedical research and health 
policy development. A similar trend was observed by the U.S. Office of Research on 
Women’s Health, which put forward some recommendations with a view to removing 
any such barriers.31

We observed that guideline committees paid little attention to sex-
related factors. They typically seemed to aim for general recommendations applicable 
to all patients. During the expert meeting, it was suggested that the scant consideration 
given to sex-related factors reflects a more general neglect of potentially relevant 
patient characteristics (e.g., ethnicity, age, socioeconomic circumstances) in guideline 
development. There is a lack of awareness that neglecting such characteristics may 
adversely affect the quality of a guideline’s recommendations. This can be an important 
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barrier to the consideration of sex-related factors in guideline development.
Taking sex-related factors in consideration in guideline development 

requires more than awareness alone; individuals must also be competent in the use of 
methods for achieving this aim. In the first place, one needs to be able to ask the proper 
questions.7,32 Second, it is also important to know which search terms can be useful for 
locating sex-specific research,30 to understand how the effects of sex-related factors 
should be considered in the analysis (or meta-analysis) of research evidence,33 and to 
be able to evaluate the value of such research for clinical practice. Our study has shown 
that guideline developers lack a comprehensive set of directions on such issues. This, 
in turn, may represent a barrier to the consideration of sex-related factors in guideline 
development.

We found that only one of the guideline committees included an expert 
in gender medicine (OST1). The final document of the resultant guideline contained 
a relatively large number of statements referring to sex-related factors. This suggests 
that, when considering the role of sex-related factors, the involvement of such experts in 
guideline development may be a useful asset. In the Netherlands, however, individuals 
with expertise in gender medicine are still relatively few in number. Dutch medical schools 
have recently started to offer integrated courses on sex-related factors and health care.34 
Courses of this kind may help to raise awareness of sex-related aspects of health among 
future guideline developers. There are ongoing efforts to promote the consideration of 
sex-related factors in clinical research and in the presentation of research findings.33,35 
In the future, this will certainly facilitate a greater awareness of sex-related factors in 
guideline development.

One limitation of this study is that it was restricted to just two highly 
experienced guideline organizations in a single country, the Netherlands. We should, 
therefore, be cautious about extrapolating the results to all such organizations, whether at 
home or abroad. In contrast to the handbooks for guideline developers issued by the two 
Dutch guideline organizations dealt with here (NHG and CBO), some other organizations’ 
handbooks encourage a gender balance on guideline committees.14 These publications also 
state that, where relevant, there should be a focus on specific topics, such as sex-related 
factors, in systematic literature reviews and in the formulation of recommendations.13,15,16 
In general, however, there are no significant differences between the framework for 
guideline development used by these Dutch organizations and international standards 
in this field. Moreover, other organizations’ handbooks also contain relatively little 
information on the consideration of sex-related issues. For those reasons, we believe that 
our results are also relevant to other organizations. There is a growing recognition, both  
in the Netherlands and elsewhere, that clinical guidelines should address diversity in the 
patient population.36,37
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The findings of this study led us to believe that the existing framework for 
guideline development should be adapted to allow for a more systematic, sex-sensitive 
approach. The following recommendations were derived from this study’s findings and 
those of the expert meeting. We submit them for consideration by guideline organizations 
and guideline developers.

Recommendations

First, the balance between men and women in guideline committees 
should be considered a matter of routine. Second, guideline organizations should do 
more to motivate guideline committees to address sex-related factors. They could do 
so by providing these committees with specific examples showing how the quality of 
guidelines can be improved by consideration of the sex of the patient population. Third, 
guideline organizations should make efforts to provide guideline committees with the 
technical support needed to facilitate considerations of sex-related factors at every stage 
in the process of guideline development. These stages involve the formulation of initial 
key questions, the development of search strategies, the appraisal of scientific evidence, 
the formulation of recommendations for the guideline, and the composition of the final 
guideline.

Table 5 contains suggestions about the methods that guideline developers 
could use when focusing on sex-related differences and similarities (sex-related factors) 
in the stages in the process.

Conclusions

In recent years, an increasing number of studies have shown that there 
are marked sex differences in the conditions and patterns of health that affect both men 
and women. This study suggests that the standard methodology for the development of 
clinical guidelines does not facilitate a systematic approach to the assessment of available 
research evidence on the basis of sex. The lack of a systematic approach could cause 
relevant information on sex-related factors to be omitted from published guidelines. 
Ultimately, this could have adverse consequences on the quality of care.

Based on the results of this study, we have formulated a number of 
recommendations for guideline organizations. These could be incorporated into the 
standard procedures for guideline development to encourage a greater focus on sex-related 
factors. Our recommendations must be seen as a very first step. If these recommendations 
are to be implemented, additional work will be needed to develop an educational program 
and a set of practical tools for guideline developers. Additional research is needed to  
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Table 5. Recommendations for focusing on sex-related factors in guideline developmenta

Formulation of initial key questions (and subquestions)

 Guideline developers should:
  Make an assessment to determine if there are any plausible reasons for anticipating differential relative 

effects for both sexes. If so, make sure that the key questions are formulated clearly to facilitate a review of 
the literature.

Development of search strategies

 Guideline developers should:
  Make sure that search strategies are capable of detecting evidence (both direct and indirect) that supports 

or refutes any hypothesized differential effects.b

Appraisal of scientific evidence

 Guideline developers should determine whether:
  The studies they review are well designed.
  The study population is stratified and whether it is sufficiently large for an analysis of differential effects on 

the basis of sex.
  The relevant subgroup analyses have been carried out correctly (in key studies)c. Sex is a modifier for the 

research outcome.

Formulation of recommendations for the guideline

 Where appropriate, guideline developers may consider the following questions when formulating 
recommendations:

  How likely is it that the results of published research are applicable to both men and women?
  How likely is it that differences in baseline risk would result in differential absolute effects?
  How likely is it that there are important differences in tradeoffs between any anticipated harmful and 

beneficial effects?
  Do any of these considerations warrant the use of different recommendations?

Composition of the guideline document

 Guideline developers should have prior knowledge of the various ways in which sex-related factors can be 
represented in guidelines:

  When evidence has been found.
  If differences were expected but no evidence was found.
  If no information is available.
 Selected sex-related factors may be mentioned in various subsections of the document:
  Throughout the text.
  In specific paragraphs.
  In a subsection on special populations.
  In footnotes.
It is useful to reflect on the advantages and disadvantages of each option before drafting the guideline.

aThese recommendations are suggested by this study and by other data.38 
bSex-specific search terms used in this study may be useful to search for direct evidence (Table 3). The 
requisite individual sex-specific search terms should be combined with one another using the Boolean 
operator OR, and used as a group—combined with the rest of the search strategy—using the AND operator. 
cSeveral publications provide useful information on the methods involved.39,40

 
evaluate the practical value of this approach and its impact on published guidelines. The 
two organizations involved in this study (NHG and CBO) are currently participating in an 
intervention study, which aims to address these issues.
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Abstract

Background

Dutch guideline-developing organizations do not focus systematically on 
differences between men and women when developing guidelines, even though there is 
increasing evidence that being male or female may have an effect on health and health 
outcomes. In collaboration with two prominent Dutch guideline-developing organizations, 
we designed a training course to encourage systematic attention to sex differences in 
guideline development procedures.

Methods

The course is targeted towards guideline developers. Its aims are to improve 
awareness concerning the relevance of considering sex differences in the guideline 
development process, as well as the competence and skills necessary for putting this into 
practice. The design and teaching methods of the course are based on adult learning styles 
and principles of changing provider behaviour. It was adjusted to the working methods 
of guideline organizations. The course was taught to, and evaluated by, a group of staff 
members from two guideline organizations in the Netherlands.

Results

The course consists of five modules, each of which corresponds to a key 
step in the guideline development process. The participants rated the training course 
positively on content, programme, and trainers. Their written comments suggest that the 
course met its objectives.

Conclusion

The training course is the first to address sex differences in guideline 
development. Results from the pilot test suggest that the course achieved its objectives. 
Because its modules and teaching methods of the course are widely transferable, the 
course could be useful for many organizations that are involved in developing guidelines. 
Follow-up studies are needed to assess the long-term effect of the course on the actions of 
guideline developers and its utility in other settings.
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Chapter 4

Incorporating a gender perspective into the 
development of clinical guidelines: a training course 
for guideline developers

Background

Clinical-practice guidelines are important tools for improving patient  
care 1  . They provide recommendations concerning optimal strategies for prevention, 
diagnosis, and treatment of specific clinical conditions 2, 3. They are usually developed 
under the auspices of a guideline organization by a group of experts (which sometimes 
includes patients) representing a user group. Guideline organizations in many countries 
use a similar standard methodology for developing guidelines, including the following 
stages: formulation of key questions; formulation of a search strategy for locating relevant 
literature; critical appraisal of selected literature; and phrasing of recommendations for 
clinical practice 4-7. Quality criteria for the development of guidelines are formulated in 
the Appraisal of Guidelines, REsearch and Evaluation (AGREE) Instrument, which was 
designed by an international group of researchers and experts in guideline development 8, 9. 
One criterion involves the target population of the guideline, which should be specifically 
described. The AGREE instrument mentions gender as one of the items that may be 
considered in such descriptions.

In the past, women were often underrepresented among the subjects 
participating in clinical health research 10, based on the belief that males and females have 
the same biology, except with regard to the reproductive system. In the 1980s, scientists 
and women’s health activists began to express concerns about this approach, as it could 
hamper an accurate understanding of the impact of biological sex factors or socially 
constructed gender factors on health and disease. Impeding this type of understanding 
could lead to less appropriate health care services for both sexes 10. Health research 
funding organizations in several countries responded to this situation by adapting their 
policies. For example, the US National Institutes of Health have required that men, 
women, and minorities should be adequately represented in clinical studies since 1993 11. 
In recent years, the number of published studies addressing sex and gender differences in 
aetiology, diagnosis, treatment, and prevention has increased considerably 12-17.
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If quality of care for both women and men is to be improved, it is essential 
that the new body of evidence concerning sex and gender differences be taken into 
consideration when developing clinical guidelines. This conforms to the Global Platform 
of Action, which was adopted at the Fourth World Conference on Women in Beijing in 
1995 and which is now being implemented through legislation in many countries across 
the world 18. Article 105 of the Treaty states the following: “In addressing inequalities 
in health status and unequal access to and inadequate health-care services for women 
and men, governments and other actors should promote an active and visible policy of 
mainstreaming a gender perspective in all policies and programs, so that, before decisions 
are taken, an analysis is made for women and men, respectively 19.”

In the Netherlands, two guideline organizations have longstanding experience 
with guideline development. The Dutch Institute for Healthcare Improvement (CBO) 
has been developing multidisciplinary guidelines since 1981, and the Dutch College of 
General Practitioners (NHG) has been developing guidelines for general practitioners since  
1989 20, 21. Both organizations use an internationally accepted methodology for developing 
guidelines; this methodology is reflected in the handbooks they have published 7, 22.

A previous study, which examined the work of seven guideline working 
groups of the NHG and the CBO, revealed that these groups had paid little or no systematic 
attention to potentially relevant evidence on sex- and gender-related factors. This was 
reflected in the working methods that they used in the various stages of the guideline 
development process and in the final content of the guidelines 23. The study suggested 
several barriers to the systematic inclusion of evidence on sex-related and gender- related 
factors in the process of guideline development. These barriers are as follows:
1. The working groups were critical of the extensive evaluation of specific patient 

characteristics, as they aimed to develop recommendations for the general patient 
population.

2. The working groups lacked awareness that attention to sex-related or gender-related 
factors might improve the quality of guidelines.

3. The working groups also lacked competence regarding the identification and 
systematic evaluation of evidence on sex and gender differences, and the CBO 
and NHG handbooks for guideline developers lacked any comprehensive set of 
instructions on how to do this 23.

Based on the results of this study, both organizations decided to collaborate 
in a quality-improvement initiative to facilitate increased systematic attention to sex and 
gender differences during the guideline development process.

As an initial first step towards this end, we provided written recommendations 
for focusing on sex-specific evidence in the guideline development process 23, some of 
which were included in a new handbook for guideline developers published by CBO and 
NHG 7, 24. Evidence from systematic reviews of professional behaviour change, however, 
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has shown that passive dissemination strategies (e.g., written information) are largely 
ineffective if they are not accompanied by more active approaches involving the target 
groups themselves (e.g., interactive educational approaches) 25, 26. The latter approaches 
are likely to be effective if they are used to challenge negative attitudes of professionals 
or to teach new skills 26.

For this reason, we designed a training course entitled ‘Attention to sex 
differences in guideline development’ for the staff members of CBO and NHG, who are 
charged with the task of providing methodological support to guideline working groups. 
This paper describes the course.

English language scientific literature commonly makes a theoretical 
distinction between the concepts of ‘sex’ and ‘gender’. The term ‘sex’ refers to biological 
and physiological characteristics that define men and women, while the term ‘gender’ 
refers to social characteristics that society attributes to the sexes. For example, gender 
affects the kind of health risks that men and women run and the type of health behaviours 
that they adopt or display 27. As is the case with many other languages, Dutch does not 
have two separate words for the concepts of sex and gender 28. In this article and in 
the description of the course, we therefore used the term ‘sex differences’ to designate 
differences between men and women. Details about the biological or social nature of 
these differences are provided only if they are relevant.

Methods

Context

The training course was developed by a psychologist and a librarian/trainer, 
two MD/epidemiologists and a social scientist, in close collaboration with the directors of 
the guideline development programmes of CBO and NHG. This group included experts 
in sex, gender, and health issues and in the methodology of guideline development. 

Aims

The aim of the course is to facilitate the consideration and inclusion of 
relevant information on sex differences in the process of developing clinical guidelines. 
Based on the potential barriers identified in our earlier project, its specific aims are as 
follows:
1. To raise awareness concerning the relevance of attention to sex differences for 

clinical guidelines
2. To develop necessary competence (knowledge and skills) in the systematic 

consideration of sex differences in all steps of the guideline development process
3. To provide practical tools for facilitating the consideration of gender issues.
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Target groups

The course is designed for staff members of guideline organizations, 
guideline developers and teachers with prior experience in the principles of evidence-
based medicine and evidence-based guideline development.

Objectives

By the end of the course, participants should have:
1. Greater understanding of why attention to sex differences may be relevant in 

guideline development
2. Skills for determining whether sex differences are relevant to the topic of a guideline 

and for phrasing sex-specific key questions
3. Sex-specific search terms for locating literature in Medline, Embase and PsycInfo
4. Information about other relevant sources for sex-specific information
5. Practical experience in focus on sex differences when appraising studies
6. Practical experience in the critical reading of reported subgroup analyses
7. Examples of various options for describing sex-specific information in guidelines.

Training methods

Because the target group of the course consists of adults with substantial 
knowledge and experience in guideline development, the instructional methods of the 
course were designed to have the most impact and relevance to adult learners. Adult 
learners want to know why they need to learn something; they want to acquire knowledge 
and skills that adds to their experience; they learn from the experience of other learners, 
and they learn best when the topic is of immediate value to their practice 29. Because the 
experience of the course participants plays a large role in adult learning, learner-centered 
methods are more suitable than are teacher-centered methods 30, 31. Adult learning requires 
the trainer to adopt a moderating style and to use flexible methods that facilitate reflection 
and more specific learning 29.

Pilot testing of the course

The course includes a collective evaluation of what has been learned. For 
the purpose of our project, participants were also asked to complete questionnaires in 
order to evaluate the programme, trainers and content of the course along a ten-point scale 
(with 1 indicating very poor and 10 indicating very good) and to indicate three learning 
points. These learning points were coded according to the seven objectives of the course, 
using the MAXqda2 program for data analysis.
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Results

Design

The course consists of five modules: an introductory module that discusses 
the purpose of the course and four modules that correspond to the various stages in the 
process of guideline development (assessment of the scope of and phrasing key questions 
for a guideline, searching literature, critical appraisal of evidence, and phrasing of 
recommendations). The topics of these modules are quite similar to those addressed in 
the introductory course on guideline development that is offered by the CBO 22. This 
format was chosen because educational approaches are most likely to facilitate behaviour 
change in professionals when they are tailored to the attitudes, knowledge, skills, habits, 
and routines of the target group 26. Moreover, the selected format also facilitates the 
incorporation of this course or parts of it into the regular training programmes of the 
guideline organizations.

The main role of the trainers in our course is to facilitate adult learning. 
Corresponding to the principles of adult learning, we have chosen a combination of 
training techniques, tailored to the following specific objectives:
1. Group and subgroup discussions to facilitate reflection on the participants’ own 

attitudes regarding the relevance of sex differences to guideline development, and for 
the purpose of developing ideas and concepts

2. Short instructions by the trainer, assignments, as well as group and subgroup 
reflection about the assignments to facilitate more specific learning about 
incorporating attention to sex differences into the various stages of guideline 
development.

Educational materials consisted of a course manual for participants and 
trainers, including a set of tools, a Power-Point presentation to guide the course and 
introduce each new topic, and a flipchart. The course was designed to be taught in two 
afternoon sessions of two to three hours each. The participants were asked to review the 
course materials in advance of each session.

Content

The training course consists of five modules (see Appendix for a detailed 
description of the modules of the training course).

Module one is the introduction to the training course; its purpose is to 
increase awareness of the potential relevance of integrating attention to sex differences 
into the guideline development process. The module consists of two parts. It starts with 
an icebreaker to assess and discuss the opinions of the training-course participants 
regarding the potential relevance of paying attention to sex differences. The second part 
consists of a brief lecture by the trainer, explaining the scope, aims, and objectives of the 
training course, followed by an introduction about a number of key concepts. The module 
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ends with a group discussion, facilitated by the trainer, to elicit reflection on the course 
programme and the key concepts.

Each subsequent module corresponds to one of key steps in the guideline 
development method:

Module two addresses the following questions: How can potentially 
relevant sex differences be assessed with respect to the topic of the guideline? Which 
type of key questions would allow sufficient attention to these differences? The module 
starts with a group discussion, in which the participants are asked to provide examples of 
questions that could be used to assess sex differences related to the general topics that are 
addressed in guidelines (e.g. epidemiology, aetiology, diagnosis, pharmacotherapy). They 
are subsequently provided with a tool containing examples of sex-specific questions and 
research evidence according to the main topic areas of clinical guidelines. Participants are 
then asked to complete two assignments using this tool. First, they are asked to reflect on 
whether any of these questions would be helpful in formulating potentially relevant sex-
specific key questions for a guideline on which they have worked. Second, they are asked 
to explore whether and how key questions formulated in an existing guideline should be 
rephrased into sex-specific questions. Both assignments are completed by subgroups of 
two participants. The module concludes with a short plenary discussion about the results 
of the assignments.

Module three addresses the following question: Which literature search 
strategies may allow the identification of potentially relevant literature on sex differences? 
This module provides written tools for locating published studies on sex differences. 
Examples of relevant databases are provided, along with the specific search terms that 
are relevant for the most commonly used bibliographic databases in biomedicine (i.e. 
Medline, Embase, PsycInfo). The trainer provides examples of how the tools can be used. 
If internet facilities are available, a training assignment may be given that involves using 
the tools.

Module four addresses the following question: How can we assess whether 
the retrieved studies provide relevant information about sex differences? This module 
starts with an introduction by the trainer of a written tool that provides examples of 
specific questions regarding sex differences that may be relevant for the critical appraisal 
of research publications. Participants are divided into subgroups and given an assignment 
in which they must apply the tool by assessing the abstracts of selected publications. The 
results of the assignment are discussed in a plenary session. The participants subsequently 
receive plenary instruction about a written tool for assessing sex-specific information 
within articles. Specific attention is paid to assessing the quality of the statistical methods 
used in studies (subgroup analysis). Each participant then receives an individual assignment 
to apply this tool to the methodology sections of a number of selected publications. The 
module concludes with a plenary assessment and group discussion of the results of this 
assignment.
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Module five addresses the following question: How can information on sex 
differences be integrated into the final guideline document? The trainer introduces this 
topic by providing examples of various ways of presenting relevant information on sex 
differences in guidelines. A group discussion follows to facilitate reflection on whether 
and how the participants could use such examples in their daily practice.

Pilot testing of the course

Draft versions of the course were tested and discussed with three experts 
in guideline development and teaching. The training course was given in two sessions in 
March and April 2005 at the offices of the CBO and the NHG. The first session covered 
Modules one through three; the second session covered the remaining two modules. 
An interval of two weeks was included between the two sessions, during which the 
participants were encouraged to complete assignments or engage in reflection.

Fourteen staff members participated in the pilot test. Twelve staff members 
participated the first session, and eleven staff members attended the second session. Nine 
of these participants attended both sessions. All participants completed the questionnaires, 
with the exception of one participant, who had to leave the last meeting early.

The content, programme and trainers were evaluated after the first session 
(n = 12). Course ratings varied from 7 to 9, inclusive, with means of 7.5, 7.8 and 8, 
respectively.

Learning points were evaluated after each session. In answer to the question 
of what they had learned from the course, participants noted forty-five statements on 22 
evaluation forms. Table 1 shows how the statements were coded. Next to the seven objectives 
of the course, an additional theme emerged during the analysis: ‘general methodology for 
integrating attention to sex differences in guidelines’. This theme referred to the practical 
applicability of the sex-specific methodology learned in the training course. Fourteen of 
the statements referred to this theme. Five statements referred to other topics that neither 
referred to one of the other objectives/themes nor raised another new theme. One of the 
forty-five statements had a double coding, and one statement had a quadruple coding.

Eleven of the statements expressed that participants had learned skills other 
than or in addition to those related to a sex-specific approach to guideline development. 
Nine of these statements referred specifically to the utility of the module on the critical 
reading of subgroup analysis.
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Table 1: Pilot test: Learning points of the course

Course objectives Module* Number of 
statements 

Quote

1. Greater understanding of why attention 
to sex differences may be relevant in 
guideline development

1 14 “Gender does matter, but other forms 
of diversity can be relevant as well. 
It is right to consider these matters 
throughout the guideline development 
process”.

2. Skills for determining whether sex 
differences are relevant to the topic of a 
guideline and for phrasing sex-specific key 
questions 

2 4 With reference to the tool: “assessing 
with the help of criteria rather than 
‘unquestioningly doubling’ key questions 
by gender”.

3. Sex-specific search terms for locating 
literature in Medline, Embase and 
PsycInfo

3 4 “It is good to know that there are sex-
specific search filters”.

4. Information about other relevant sources 
for sex-specific information

3 1 “sources and knowledge”

5. Practical experience in how to focus on sex 
differences when appraising studies

4 4 “sex-specific checklist for literature 
assessment”

6. Practical experience in the critical reading 
of reported subgroup analyses

4 10 “very clear explanation of subgroup 
analysis”

7. Examples of various options for describing 
sex-specific information in guidelines

5 2 “different ways of including it in the 
guideline”

Other codes

General methodology for integrating 
attention to sex differences in guidelines

1-5 14 “specific practical leads with which to 
work”

Other 1-5 5 “Discussion about the homework: the 
correct answers that were provided 
were too strict. It has to be  put into 
perspective that the parts that I assessed 
as right were not obviously false”.

Total 58

* Modules 1 to 3 were covered in the first session; the second session covered Modules 4 and 5. Statements 
from 12 evaluations of the first session and 10 evaluations of the second session.

Discussion

This paper describes an educational course that was designed to help 
guideline development organizations consider sex differences in the design of clinical 
practice guidelines. The course targeted experts in evidence-based guideline development. 
Educational theories emphasize the importance of tailoring educational interventions to the 
needs and specific characteristics of the target groups 26. For this reason, the format of the 
course (five modules) follows the common stages in the process of guideline development 
4-7, and it uses a variety of educational strategies that have proven useful in supporting 
adult learning 29-31. A previous study in two Dutch guideline organizations suggests 
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that the barriers that impede guideline developers from considering sex differences in 
guideline development include lack of awareness and lack of the knowledge and skills 
that are necessary to implement such consideration 23. Therefore, the objectives, content 
and educational strategies of the course were aimed at raising awareness and stimulating 
the development of practical skills.

Because we did not assess the long-term effects of the training course, we do 
not know whether the participants’ behaviour has changed. Nevertheless, the statements 
on what the participants had learned from the course reflect themes that are considered 
important conditions for behavioural change among professionals in the literature on 
quality improvement in health care 26. The results of the evaluation of the pilot test suggest 
that the current design of the training course is successful in achieving its objectives. We 
are currently conducting a follow-up study to assess whether and how the participants are 
implementing the knowledge and skills that they acquired in the course in their guideline 
development practice. The findings of this study will provide information concerning 
whether the training course needs further improvements.

Conclusion

Clinical guidelines are often used as tools for quality improvement in clinical 
practice. According to international treaties on gender equality, guideline organizations 
are charged with the task of ensuring that evidence on sex differences is considered in 
guidelines. Active educational approaches seem to be an effective way to raise awareness 
of innovations among professionals. Our training course is the first to address sex 
differences in guideline development. Because the modules and the teaching methods are 
widely transferable, the training course could be useful for many organizations that are 
active in guideline development.
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Appendix - Description of the modules of the training course 
‘Attention to sex differences in guideline development’

Module 1 (Introduction): Relevance of sex differences for clinical 

guidelines; scope and purpose of the training course 

Topic: Why could it be relevant to pay attention to sex differences in guideline 
development?

Icebreaker 

The module opens with an icebreaker. The participants are presented 
with the following exercise: Please indicate how you view the relevance of paying 
attention to sex differences in guideline development by locating yourself at either 
end of the wall in this room. If you locate yourself on the left side, this means you find 
it very irrelevant. If you locate yourself on the right side, this means you find it very 
relevant. Please explain why you have chosen a particular position. 

Introduction by the trainer 

The trainer introduces the course as follows: The task of guideline 
developers is to identify and evaluate the most relevant information concerning 
particular topics of guidelines by systematically asking and answering a number 
of questions. Most guidelines thus far focus on the general patient population. It is 
becoming increasingly recognized, that health disparities may exist between or among 
groups of patients (e.g., according to age, socioeconomic status, ethnicity or gender). 
The aim of this training course is to provide background information and practical 
tools that may be useful, should you want to address health disparities in guideline 
development. The training course focuses on differences between men and women. In 
recent years, it has become increasingly acknowledged that being a man or a woman 
may have an important impact on individual health, as well as on the aetiology, signs, 
symptoms, and course of diseases. It can also affect diagnosis, prognosis, treatment, or 
response to diagnostics and treatment modalities. Some of these effects are related to 
the fact that men and women have different biological characteristics that are caused 
by genetic and physiological differences. In the literature, such differences are known 
as sex differences. These effects, however, can also be related to the fact that men and 
women have different social and culturally constructed characteristics, which may 
lead to differences in lifestyle, living conditions, norms and values. The literature 
refers to these types of differences as gender differences. For the sake of simplicity, 
this course uses the term ‘sex differences’ to refer to both biological and socially 
constructed differences.
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Those who are not familiar with sex and/or gender differences in 
health may not know how to identify and evaluate potentially relevant information 
on differences between men and women. This training course is meant to facilitate 
this task. It consists of a number of modules that correspond to the steps that are 
commonly used in guideline development. For each step, we discuss ways in which to 
address differences between men and women (modules two through five). 

By the end of the course, participants should have: 
1. Greater understanding of why attention to sex differences may be relevant in 

guideline development
2. Skills for determining whether sex differences are relevant to the topic of a 

guideline and for phrasing sex-specific key questions
3. Sex-specific search terms for locating literature in Medline, Embase and PsycInfo
4. Information about other relevant sources for sex-specific information
5. Practical experience in focus on sex differences when appraising studies
6. Practical experience in the critical reading of reported subgroup analyses
7. Examples of various options for describing sex-specific information in guidelines. 

This module ends with a plenary discussion, facilitated by the trainer, 
to elicit reflection regarding the potential relevance of sex and gender factors for 
guideline development and the training programme.

Module 2: Assessing relevant sex differences related to the topic of the 

guideline and phrasing of sex-specific key questions

Topic: How can potentially relevant sex differences be assessed with respect to the 
topic of the guideline? What type of key questions would allow sufficient attention 
to these differences?

Introduction to this module: Guidelines are based on information from 
scientific literature. In order to locate information, it is necessary to phrase questions. 
This module discusses how questions can be phrased in order to find relevant 
information on sex differences. In the beginning stages of developing a guideline, 
sex differences can be considered by guideline groups as they trace bottlenecks in 
information regarding the topic of the guideline. 

The module starts with a plenary discussion in which the participants 
are asked to provide examples of questions that could be used to assess sex differences 
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related to the general topics that are addressed in guidelines (e.g., epidemiology, 
aetiology, diagnosis, pharmacotherapy).

To assess whether any sex differences are relevant to the topic of a given 
guideline, we provide a tool consisting of questions, arranged by theme, which can 
be addressed by the members of a guideline working group. In addition, we present 
matching evidence of sex differences. If any of these differences are thought to be 
relevant, key questions can be formulated that should subsequently be answered in 
the guidelines. 

Tool: Examples of sex-specific questions and research evidence according 

to the main topic areas of clinical guidelines

Life phase

Questions regarding a person’s life phase (for instance adolescence, 
menopause or perimenopause) may be relevant to any of the following topics.

Prevalence, epidemiology

• Do men suffer from this health problem as often as women do?
• Can specific groups be distinguished within the sexes?
Example: The prevalence of psychological depression is higher among women than it 
is among men (ratio 2:1) 1.

Co-morbidity

• Are there differences between the sexes with respect to co-morbidity?

Aetiology

• Could differences in sex or gender influence the cause and development of 
symptoms?

Risk profile

• Are men and women subject to different risk factors?
• Are definitions of the risk factors the same for men as they are for women?
• Do men and women differ in behaviours that affect the onset or development of the 

disease?
• Are gender-specific aspects of socialization or personal history relevant to the 

development of the disease? (e.g., women are often more likely than men are to be 
victims of sexual abuse; men are more likely than women are to be war veterans.)

Example: In women, diabetes is a better predictor of cardiovascular disease than it is 
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in men. The risk of cardiovascular disease increases in a later stage in life for women 
than it does for men. (Women are ten years ‘behind’ men. A 60-year-old woman 
has approximately the same risk that a 50-year-old man has.) The age-related risk 
difference disappears for women who suffer from diabetes 2.

(Patho)physiology

• Is the (patho)physiology of the disease the same for men as it is for women?

Presentation of symptoms

• Is the presentation of symptoms subject to sex or gender differences?
• Does gender influence the point at which a person seeks help in the course of the 

disease?

Example: Women with acute coronary syndromes (ACS) are more likely than men are 
to present with symptoms that are considered atypical for ACS 3.

Diagnosis

• Are the instruments that are used for a diagnosis equally valid for men and for 
women (with regard to specificity, sensitivity, acceptation of the examination by the 
patient)?

• Are the criteria that are used for diagnosing the disease in men the same as those that 
are used for its diagnosis in women?

Example: Exercise ECG tests for diagnosing angina pectoris are more likely to yield 
false positive results for women than they are for men 4.

Prognosis, course of the disease

• Is the prognosis influenced by sex?

Example: The prognosis for melanoma is worse for men than it is for women 5.

Prevention

• Could any sex-specific or gender-specific aspects be relevant to the prevention of the 
disease?

Treatment

• Could sex-specific or gender-specific aspects influence treatment (i.e., type of 
treatment, patient preference for treatment, effectiveness of treatment, patient 
satisfaction, compliance)?

• Could sex or gender aspects influence rehabilitation?
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Example: Women tend to discontinue rehabilitation treatment for heart attacks more 
often than men do 6.

Pharmacotherapy

• Has the medication been tested on both men and women?
• Do sex differences influence pharmacodynamics and kinetics?
• Is the therapeutic effect of the medication the same for men as it is for women? 
• Is the optimal dose the same for men as it is for women?
• Are the side effects the same for men as they are for women?

Example: Alosetron is effective for women with non-constipated irritable bowel 
syndrome, but not for men 5. 

Sex hormones

• Do sex hormones influence the development and course of symptoms?
• Do sex hormones influence the effectiveness of treatment (i.e., pharmacotherapy)?
• Do sex hormones interfere with establishing a diagnosis?
• How do puberty and menopause influence clinical presentation and treatment?

Pregnancy, breastfeeding

• Does pregnancy influence the course of the disease?
• Does pregnancy influence treatment (i.e., harm for mother or child)?
• What is the effect of the disease or treatment on breastfeeding?

Example: There is remission of the symptoms of rheumatoid arthritis during pregnancy 5.

Advice and education

• Are gender-specific aspects relevant for advice or education?

Expectations of patient and doctor

• Are patients’ expectations with regard to their doctors and treatment gender 
specific?

• Is the sex of the patient relevant for a doctor?

Quality of life

• Does the disease itself or its treatment have a different effect on the quality of life 
for men than it does on the quality of life for women (i.e., physical limitations, 
pain, work, relations)?

• Are there gender-specific aspects to the perception of the disease?
• Do gender-specific aspects influence the consequences of the disease or treatment 
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for the private situation of the patient (e.g., care for the patient or care that the 
patient provides to others)?

Communication

• Does the sex of the patient and the doctor affect the way in which they 
communicate about symptoms?

To practice formulating sex-specific key questions and using the tool, 
the participants are given two assignments, which are subsequently discussed.

Assignment one (in subgroups): Please think of a guideline on which you 
have recently worked. Try to formulate sex-specific key questions for this guideline, 
using the formats provided in the tool as an example.

Assignment two (in subgroups): Imagine that you are member of 
a guideline working group on the topic of osteoporosis. The working group has 
formulated the following key questions as a point of departure for the guideline.
1. What is the prevalence of osteoporosis in the Netherlands?
2. What are the most clinically relevant risk factors for developing osteoporosis?
3. What is the value of diagnostic research?
4. What are meaningful prevention measurements for osteoporosis and what are the 

different treatments?
5. When is treatment cost-effective?

Please explore the following questions: 
- Should the key question be rephrased into a sex-specific key question?
- If so, what would the sex-specific question be?

You may use the tool in your exploration.
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Module 3: Locating literature on sex differences in health

Topic: Which literature-search strategies may allow the identification of potentially 
relevant literature on sex differences?

Introduction to this module: In order to answer the key questions for 
a specific guideline, guideline developers usually perform a systematic search in 
electronic databases that include biomedical literature. For this task, they use search 
terms. In this part of the training course, we provide websites and sex-specific search 
terms for locating sex-specific evidence. The tool for this specific module provides 
information about general databases that provide information on sex or gender-
related factors in health. The tool also provides information on gender-specific search 
terms that may be useful for locating research publications on sex differences for the 
electronic databases that are most commonly used in biomedicine: Medline, Embase 
and PsycInfo.

A plenary discussion is held, in which participants are asked about any experience 
they may have in searching for sex-specific information.

The trainer introduces the tool for this module. 

Tool: Examples of websites

- Medlineplus is a service of the National Library of Medicine. This website provides 
information on women’s health and men’s health. 

 http://medlineplus.gov/
 http://www.nlm.nih.gov/medlineplus/womenshealth.html
 http://www.nlm.nih.gov/medlineplus/menshealth.html
-  World Health Organization (WHO): The WHO actively promotes attention to sex/

gender health research and policy. The website provides information on women’s 
health and gender.

 http://www.who.int/topics/womens_health/en/
 http://www.who.int/topics/gender/en/
 http://www.who.int/gender/en/

Tool: Examples of specific search terms

Medline (PubMed): Sex factors [MeSH], sex characteristics [MeSH], sex differentiation 
[MeSH], sex [MeSH], gender differences [text word], sex differences [text word], 
gender [text word]
Embase (Ovid): Sex difference [subject heading], sex ratio [subject heading], gender [subject 
heading], sex factor [text word], gender bias [text word], gender difference [text word]
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The tools are discussed in a plenary session.

Assignment: No assignment has been provided for this module. However, if computers 
and an internet connection are available, the participants can work with the search 
terms.

Module 4: Critical appraisal of sex-specific information

Topic: How can we assess whether the retrieved studies provide relevant information 
about sex differences?

Introduction of this module: Once research articles have been located 
through a systematic literature search, they must be screened for scientific and clinical 
relevance.

The trainer introduces the tool for this module.

Tool: Sex-specific questions for assessing evidence

The first screening involves the titles and abstracts of articles. The 
following can be used as an initial screening question for selecting articles on sex 
differences:

Do the title and abstract contain information about gender, men/women, both sexes or 
a comparison between the two?

If so, the article can be assessed further by using the following questions: 
• Does the research question apply to both men and women?
• What is the sex composition of the study population?
• Are both sexes sufficiently represented in the study population?
• Are differences between men and women analysed?

If the answer to the last question is ‘no’:
o Are the conclusions as valid for men as they are for women?
If the answer to the last question is ‘yes’:
o Was the subgroup analysis performed correctly?
o Could a sex difference be of clinical relevance?
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If the article contains a subgroup analysis between men and women, the 
following steps can be taken to obtain relevant sex-specific information:
• How was the subgroup analysis performed? Was it performed well? The participants 

learn how a subgroup analysis is performed statistically and how to know whether it 
was performed well.

• If it was not performed well, correct it.
• If it was performed well, are there any significant differences between the two sexes? 

(see Altman 7).

Assignment one (in subgroups): Please use the abstract to assess the following article, 
which was found with help of a sex-specific search strategy, using the tool for this 
module:

1. Patel H, Rosengren A, Ekman I. Symptoms in acute coronary syndromes: does 
sex make a difference? Am Heart J 2004 July;148(1):27-33.
Keywords: Angina,Unstable/Arrhythmia/Article/Chest Pain/Clinical Practice/
complications/diagnosis/Dizziness/Dyspnea/etiology/Experience/Fatigue/Female/
Heart/Human/Male/Men/Methodology/Myocardial Infarction/Nausea/Neck Pain/
nursing/Pain/Patient/Patients/Review/Sample/Sex/Sex Characteristics/Sex Difference/
Support,Non-U.S.Gov’t/Sweating/Sweden/Symptom/Syndrome/Vomiting/Women

     Abstract: 

Background

Coronary heart disease is a major problem in both men and women, but 
several studies have shown sex differences in symptoms of acute coronary syndromes 
(ACS). Some findings, however, have been disparate and inadequate, and thus a 
comprehensive overview of this literature would be of value. 

Method

Fifteen studies that identified symptoms of ACS for both women and 
men were examined through a review of the literature from 1989 to 2002. Terms used 
for the search included “myocardial infarction,” “symptoms,” “gender differences,” 
and “acute coronary syndromes.” 

Results

Although chest pain was the most common symptom in both men 
and women, several differences were also noted. In all types of ACS, women had 
significantly more back and jaw pain, nausea and/or vomiting, dyspnea, indigestion, 
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and palpitations. In a number of studies, which solely sampled patients with acute 
myocardial infarction, women demonstrated more back, jaw, and neck pain and 
nausea and/or vomiting, dyspnea, palpitations, indigestion, dizziness, fatigue, loss of 
appetite, and syncope. Men reported more chest pain and diaphoresis in the myocardial 
infarction sample. The designs and methodologies of the studies varied considerably. 

Conclusion

In addition to the typical symptom of chest pain in ACS, women 
experience other atypical symptoms more frequently than men. Thus, there may be 
sex differences in the symptoms of ACS, differences that have a bearing not only on 
clinical practice, but also on the interpretation of available clinical studies and the 
design of future investigations.

Assignment two (in subgroups): Please use the following fragment of an article to 
assess whether the subgroup analysis was performed correctly (ten assignments and  
answers are available from the authors). Please use the tool for this module.

Fragment

Methods (randomized trial)

Subgroup analyses were performed for the primary efficacy variable. Subgroups were 
stratified by race (non-black or black), age (<65 years or ≥65 years), and sex.

Results

Overall, each subgroup experienced clinically meaningful reductions in 
blood pressure with both treatment regimens. The results for the subgroups comprising 
the largest percentage of the sample (non-blacks and those younger than 65 years of 
age) were similar to those for the overall population. Within treatment arms, numerical 
differences were seen across sex (reductions of 10.2 and 7.8 mmHg for women and men, 
respectively) for losartan.

The results of the assignments are discussed in a plenary session.
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Module 5: Integration of sex-specific information into the guideline 

document

Topic: How can information on sex differences be integrated into the final guideline 
document?

Introduction to this module: Once the relevant evidence has been 
collected, it should be written in the guideline. 

While writing the guideline, there are several ways in which to pay 
attention to sex-specific information. In this module, several of the options that are 
available for presenting information on sex differences are discussed.

The trainer introduces the tool for this module.

Tool: Options for paying attention to sex differences in the composition 

of guideline documents

  Option one: Where can information about sex differences be placed in 
the document?
• in the recommendations
• in the running text
• in the footnotes
• in a separate paragraph
• in separate boxes

Example (for a recommendation): ‘Women with an osteoporotic fracture of the spine 
or the hip under the age of 50 or men with an osteoporotic fracture of the spine or 
the hip under the age of 65 must be referred to a specialized care provider for further 
evaluation of the underlying cause’ 8.

  Option two: What kind of information will be included if there is no sex-
specific evidence?
• Write about sex differences only if there is evidence.
• Mention a lack of evidence.

Example (for missing information): ‘Because of lack of evidence on male subjects, 
it is almost impossible to make any pronouncements about the preventive value of 
physical exercise in men. The opinion of the working group is that the outcomes of 
research on women subjects can be extrapolated to men’ 8.

This tool is discussed in a plenary session.
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Abstract

Objectives

To investigate the effect of an educational and feedback intervention to 
enhance consideration of sex differences in clinical guideline development. 

Design

Pre- and post-intervention questionnaires in intervention and control 
groups. Content analysis of intervention guidelines and former versions.

Setting

Guideline consultants, working-group members and guideline documents 
of two Dutch guideline-developing organizations.

Main outcome measures

Attitudes of guideline developers concerning the importance of considering 
sex differences and the number of the sex-specific statements in the contents of guideline 
documents.

Results

The attitude of the intervention group did not change significantly relative 
to the control group. Consideration of sex-related factors within the guidelines increased 
relative to available previous versions.

Conclusion

Education and expert feedback may increase consideration of sex differences 
in guidelines. Further efforts are needed to implement and test these interventions. 



89

Chapter 5

Evaluating the effectiveness of an educational 
and feedback intervention aimed at improving 
consideration of sex differences in guideline 
development

Background

Clinical guidelines describe the best available evidence concerning the 
diagnosis and treatment of patients, and they play an important role in improving the 
quality of care 1, 2. Since 1993, the National Institutes of Health and other research-funding 
agencies have required the equitable inclusion of men and women in clinical research 3-5. 
This has generated more evidence on sex differences in health outcomes 6-8. Women and 
men may need different preventive, diagnostic or therapeutic strategies 6. For example, 
the AUDIT screening instrument for alcohol problems is less sensitive and more specific 
for women than it is for men, indicating different cut-off points 9, 10. 

In a previous study, we showed that the two major Dutch guideline-
developing organizations, the Dutch College of General Practitioners (NHG) and the 
Dutch Institute for Healthcare Improvement (CBO), paid no systematic attention to sex-
related factors in either the development or content of their guidelines 11. Other research 
showed little attention to ethnic background of patients in guidelines 12. Both organizations 
therefore agreed to participate in a follow-up project (the Diversity Consultation Project) 
to improve consideration of diversity issues in guideline development. 

Our previous study identified two barriers to considering gender issues in 
guideline development: lack of awareness that it might improve the quality of guidelines 
and lack of know-how for doing so 11. We designed an intervention to remove these barriers 
using education and expert feedback. Evidence from other settings suggests that such 
intervention strategies can effect change among professionals 13-17. 

This paper describes the intervention and evaluates the extent to which it 
influenced the awareness and know-how of guideline developers regarding the importance 
of considering sex differences when developing and writing guidelines. 
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Methods

Setting 

The CBO and the NHG have been developing clinical guidelines since 
the 1980s 18, 19. Each uses a similar stepwise, internationally acknowledged, standard 
methodology of guideline development 20. Guidelines are produced by interdisciplinary 
working groups of experts. Consultants from the organization provide technical and 
methodological support. Guidelines from NHG focus on general practitioners, and CBO 
guidelines focus on all medical (and paramedical) professions involved in care. The 
guidelines of CBO are more extensive than are those of NHG. 

The interventions

Two interventions were designed to enhance awareness among guideline 
working groups concerning the importance of considering sex differences in guideline 
development and to improve their ability to do so. Interventions in both organizations 
targeted consultants, because they have the explicit task to provide methodological advice 
to guideline working groups. Also as employees of the guideline organisations, they are a 
more steady factor in guideline development than members of working groups, who are 
sometimes involved in the development of only one guideline.

The first intervention involved a five-module interactive training course 
on incorporating the consideration of sex differences into the key steps of guideline 
development 21. The second intervention involved regular contacts between a gender 
expert and the consultants in the intervention groups to discuss how the working groups 
were considering sex differences in their work. 

We expected that trained consultants would be able to transfer the 
methodology of sex specific guideline development to their working group members, 
with the aid of occasional feedback from the gender expert.  

We used control groups to evaluate the interventions 22.

Outcome measures

Two outcome measures were assessed: the attitude of guideline developers 
towards the importance of considering sex differences in guidelines and the number of 
sex-specific statements in guidelines.

Selection of intervention and control groups

The project was performed between 2004 and 2006. In collaboration 
with senior staff members of CBO and NHG, for each organization we selected 3 
working groups as intervention groups. Selection criteria were as follows: the guideline 
development should start between January 2005 and June 2005; consideration of sex 
differences should be potentially relevant to the topic of the guideline; each group should 
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have a different consultant.
The selected guidelines from the NHG groups involved eczema, thyroid 

gland disorders and chronic obstructive pulmonary disease (COPD); those from the CBO 
groups involved rheumatoid arthritis, alcohol abuse and dependence, and hereditary colon 
carcinoma.  

For the measurement of the first outcome measure (attitude), the consultants 
and their groups were considered as the intervention group. The control group consisted 
of all other consultants within CBO and NHG, and the members of nine working groups 
that were developing guidelines on other topics (e.g. allergic rhinitis for the NHG and 
AIDS for the CBO) during the intervention period.

For the measurement of the second outcome measure, i.e. the number 
of sex-specific statements in guidelines, we used the latest versions of the guideline 
documents that were produced by the CBO and NHG intervention groups, as intervention 
guideline. Because the three NHG guidelines were revisions of previous versions, we 
used the previous versions of those guideline documents as a control group. No previous 
versions of the guidelines from the CBO intervention groups were available.  

Measurement of attitudes 

To measure attitude we included the following question on the consideration 
of sex differences within a questionnaire with statements on quality issues in guideline 
development: I think that the current guidelines of the CBO/NHG should take sex differences 
between patients into account. The other items in the questionnaire, which is available 
from the author, were derived from the AGREE instrument 23. They could be rated on a 
scale from 1 (not at all important) to 10 (very important). All consultants and working-
group members from the intervention and control groups received the questionnaire, at 
the commencement of both interventions (T0), and 10 to 16 months later, after the last 
contact with the gender expert (T1). The questionnaires were distributed by e-mail with 
an explanatory covering letter. Reminders were sent two to three weeks later. 

Completed questionnaires were entered into SPSS Data Entry 4.0 
and checked for errors using a random test. The above mentioned question was used 
for analysis. Two-sample T-tests were used to measure attitude change between the 
intervention and control groups. Data analysis was performed with SPSS 14.0.

Content analysis of the guideline documents 

To explore the consideration of sex differences in guidelines, content analysis 
was conducted on the most recent versions of the six selected guidelines. The content 
analysis screened the number of sex-specific statements and was based on a previous 
study 11. A statement was considered sex-specific if it referred to men, women or both. We 
specified whether the content of sex-specific statements referred to reproductive health 
(pregnancy, breastfeeding and other aspects of reproduction) or to other aspects of health. 
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We also specified whether statements were made in sections describing the underlying 
evidence and the considerations of the working group (hereafter, ‘underlying evidence’) 
or in a recommendation (hereafter, ‘recommendation’). DGK and a second researcher 
conducted independent content analyses of sex-specific statements. Disagreements were 
resolved through discussion.

The content analyses of the three NHG guidelines were compared with the 
previous versions. 

Implementation of interventions

The course was taught in March and April of 2005 to three NHG 
consultants and eleven CBO consultants. Because CBO considered the course relevant 
for all consultants, control-group consultants were also invited to the course. Participants 
evaluated the content, working programme and training materials positively 21.

The feedback intervention with the gender expert was offered only to the 
six consultants of the intervention groups. During the project, the expert contacted each 
of five consultants three times, and one consultant twice. The gender expert initiated 
all but one of the contacts, in which the main topics included finding and interpreting 
relevant information on sex differences regarding the topic of the guideline. One guideline 
consultant asked the gender expert to comment on the most recent draft of the guideline 
document.

Results

Perceived importance of attention to sex differences in 

guideline development

The six intervention groups consisted of six consultants and eighty working-
group members. The control groups consisted of 17 consultants and 112 working-group 
members. Response rates for the consultants of the intervention and control groups at T0 
were 83% and 76%, respectively, and 100% and 76% at T1. Response was lower among 
working-group members: 46% and 42% at T0 and 36% and 39% at T1 for intervention 
groups and control groups, respectively (Table 1).

At T0, the responses of the control groups did not differ significantly from 
those of the intervention groups regarding whether sex differences should be considered 
in guideline development. Mean ratings varied between 7.38 and 8.00 (Table 1). At T1, 
the consultants in the intervention group agreed more strongly with the statement than the 
control group did, but this difference was not significant. The working-group members in 
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the intervention groups also responded more positively to the statement at T1 than those 
did in the control groups, but the difference was not significant (Table 1).

Table 1: Perceived importance of considering sex differences in clinical guidelines, before and after 
intervention 

T0 T1 

Question Group N (response 
rate %)

Mean(SD) P value N (response 
rate %)

Mean(SD) P value

Agreement 
regarding 
consideration 
of sex 
differences

ConsInt* 5 (83%) 8.00 (1.23) 0.90 6 (100%) 8.67 (1.37) 0.39

ConsCon* 13 (76%) 7.92 (1.12) 11 (65%) 7.91 (1.58) 

MemInt* 37 (46%) 7.38 (2.10) 0.96 29 (36%) 7.62 (1.92) 0.35

MemCon* 47 (42%) 7.40 (2.06) = 45 (40%) 7.14 (2.26)**

* ConsInt = Consultants in intervention group; ConsCon = Consultants in control group; MemInt = Working-  
   group members in intervention group; MemCon = Working-group members of control group. 
= Two cases with a missing value on this specific question. 
** One case with a missing value on this specific question. 

Content of the guidelines

Of the six guideline working groups selected for the intervention, two had 
finalized the guideline documents at the end of the study period, and four had produced 
draft versions. These texts formed the basis of our content analysis. Table 2 reports 
results from the content analysis according to the typical structure of a guideline. All six 
guidelines provided sex-specific information in the introduction (Table 2), although none 
mentioned gender when describing the target population. All but two guidelines (ECZ2 
and RA) referred to sex differences in the section on diagnosis. Three (THYR2, COL, 
ALC) also provided sex-specific recommendations regarding diagnosis. All six guidelines 
provided underlying evidence on sex-specific issues in the section on therapy. Three 
guidelines (THYR2, COL and RA) contained 13, 4 and 13 sex-specific recommendations, 
respectively, with regard to therapy. Taken together, all six guidelines provided one or 
more sex-specific statements in sections reporting underlying evidence (see Box 2 for 
examples). Many of the statements concerned reproductive health.

All current NHG guidelines contained more sex-specific statements in 
underlying-evidence sections than the previous versions had, and THYR2 provided more 
sex-specific recommendations (15) than THYR1 had (4).
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Table 2: Consideration of sex differences in (current and previous) guidelines 

Section Guideline NHG Practical 
guideline for 
functional 
disorders of the 
thyroid gland 

NHG Practical 
guideline for thyroid 
gland disorders 

NHG practical 
guideline for 
constitutional 
eczema

NHG practical 
guideline for 
constitutional 
eczema

NHG 
practical 
guideline 
for COPD: 
treatment

Draft 
practical 
guideline 
for COPD

Draft practical 
guideline for 
hereditary 
colon 
carcinoma

Guideline for 
rheumatoid 
arthritis

Multidisciplinary 
guideline for 
alcohol abuse and 
dependence 

Year of publication 1996 2006 1996 2006 2001 Draft 
version 
2007

Draft version 
2007

Draft version 
2007

Draft version 2006

Abbreviation THYR1 THYR2 ECZ1 ECZ2 COPD1* COPD2 COL RA ALC

Introduction Sub-total sex-specific statements 13 27 0 5 0 11 9 4 12

    Concerning reproductive health = 0 7 0 0 0 0 0 4 0

Diagnosis

Underlying evidence Sub-total sex-specific statements 10 2 0 0 - 6 10 0 180 

    Concerning reproductive health 7 2 0 0 - 0 0 0 33

Recommendations Sub-total sex-specific statements in 
recommendations/total

2/30 3/ 40 0/15 0/18 - 0/24 3/22 0/2 10/40 

    Concerning reproductive health 2 3 0 0 - 0 0 0 8

Therapy

Underlying evidence Sub-total sex-specific statements 11 26 0 7 8 3 71** 129 23

    Concerning reproductive health 7 22 0 6 0 0 2 123 == 1

Recommendations Sub-total sex-specific statements in 
recommendations/ total 

2/64 13/120 0/52 0/59 0/116 0/97 4/80 13/98 0/45

    Concerning reproductive health 2 13 0 0 0 0 0 13 0

Total sex-specific statements 
in underlying evidence

34 55 0 12 8 20 90 133 203

Total sex-specific statements 
in recommendations

4 15 0 0 0 0 7 13 10

Total of all statements in 
recommendations

94 160 52 59 116 121 102 100 95

* This guideline focuses on treatment. 
= Reproduction: abbreviation for pregnancy, breastfeeding and other aspects of reproduction. 
** This section contains a separate subsection on surveillance of endometrial and ovarian cancers. 
== This section contains a separate subsection on pregnancy and breastfeeding.
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Box 2: Examples of sex-specific statements

Introduction On reproductive health RA (In sub-section containing key questions): 
What is the treatment policy for RA patients during 
lactation? 

Other THYR2 (In a description on hyperthyroidism 
and hypothyroidism): Women suffer from both 
conditions five times as frequently as men do. This 
ratio increases with age. 

Diagnosis 
Underlying evidence

On reproductive health THYR2: The results of T4 tests are lower for 
patients who have had haemodialysis or are in the 
third trimester of pregnancy.

Other ALC (In the description of a study examining 
various tests for primary care):
The validity of the test was significantly different for 
men than it was for women.

Diagnosis 
Recommendations

On reproductive health HYP2: If the condition began within a year of 
giving birth, it is probably a silent or painless 
lymphocytic hyperthyroidism and does not require 
referral for a thyroid gland scan. 

Other ALC: The recommended threshold for the AUDIT is 
for men 8 and for women and the elderly 5.

Therapy  
Underlying evidence

On reproductive health RA: NSAIDs are likely to inhibit the contractions 
and cause haemorrhaging during labour.

Other ALC: Poikolainen reports for women an average 
reduction of 51 grams of alcohol intake per week as 
an effect of brief interventions. For men an average 
could not be computed, but the reduction was 
more or less the same.

Therapy 
Recommendations

On reproductive health RA: If there are clear medical grounds for 
pharmacotherapy prior to or during pregnancy, the 
possible risks of the pharmacotherapy must always 
be weighed against the possible risks of the active 
RA.

Other COL: Women with elevated risk for HNPCC-lynch 
syndrome should be informed about the risk for 
endometrial carcinoma and the benefits and 
limitations of surveillance, and they should be 
educated about the early symptoms.
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Discussion
This paper evaluates the impact of an intervention implemented by two 

Dutch guideline organizations to increase the consideration of sex differences in guideline 
development. The intervention consisted of a training course and feedback by a gender 
expert. The target group consisted of consultants of guideline working groups. The aim 
was to overcome previously identified barriers to the consideration of sex differences in 
guideline development 11. 

Questionnaire results revealed that the intervention and control groups both 
deemed consideration of sex differences in guideline development relatively important, 
even before the intervention. The intervention groups considered it somewhat more 
important than the control groups did after the intervention, although the difference 
was not statistically significant. Therefore, there is no evidence that the interventions 
increased the gender awareness of the guideline developers, although these results should 
be generalized with caution. We intended to evaluate the effects of the intervention on the 
attitudes of the participants using a quasi-experimental design, contrasting intervention 
and control groups 24. In practice, however, health organizations often find it difficult to 
delay the implementation of an intervention until it is properly tested 13, 25. In our case, 
CBO invited all consultants, not only the selected intervention group, to participate in 
one of the interventions (the training). This may have influenced the responses of the 
control group, thereby affecting the measured difference between the intervention and 
control groups. Secondly, the validity of our data is limited by the low response rates 
(particularly among working-group members). Although financial incentives may have 
increased response 26, ethical requirements of Dutch guideline organizations prohibited 
their use. Thirdly, social-acceptability bias cannot be ruled out, despite the inclusion 
of a question concerning sex differences in a longer questionnaire on quality issues in 
guideline development.

Content analysis revealed that the three NHG guidelines produced by the 
intervention groups included more sex-specific statements than the previous versions 
had. Although we were unable to compare the CBO guidelines with previous versions, 
comparison of our results with those from an earlier content analysis of CBO guidelines on 
other topics revealed that the new guidelines contain more sex-specific recommendations 
than the older guidelines had. The shares of sex-specific recommendations in the CBO 
guidelines for hypertension (2000), depression (draft 2002) and osteoporosis (2002) were 
1%, 0% and 19%, respectively 11. The shares for the new guidelines COL, RA and ALC 
were 7%, 13% and 11%, respectively.

We cannot rule out that cultural and social developments have contributed 
to the somewhat greater attention to sex differences in the guidelines from the intervention 
groups. However, it also requires specific skills to be able to enhance the attention to sex 
differences 11. The identification, assessment and representation of sex-specific research 
evidence were important topics of both the course and the conversations between the 
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gender expert and the consultants. We found that, in the intervention guidelines, sex-
specific statements often appeared in sections describing evidence underlying the 
recommendations. As consultants are key methodological advisors of guideline working 
groups it is, therefore, likely that the interventions have enhanced their ability to incorporate 
the consideration of sex differences into the methodology of guideline development.

Several recommendations from the course and the gender expert were not 
evident in the guidelines. For instance, none of the guidelines refers to sex in describing 
the target population, and most of the sex-specific statements refer to reproductive health 
issues. Further research must determine whether this was due to the nature of the available 
research evidence 27-30 or to a lack of attention among guideline developers to sex-specific 
evidence beyond reproductive health.  

Despite its limitations, this study suggests that guideline developers find it 
important to consider sex differences in guideline development. This result is relevant, as 
attitudes are known to trigger behavioural change 16, 31. The study also suggests that some 
changes had occurred in guideline documents produced by the intervention groups. We 
assume that the interventions contributed to these changes. Nonetheless, better-controlled 
studies in other settings are needed to measure the overall and specific effects of the 
interventions. 

Our interventions were limited to staff members of guideline organizations. 
Based on its experience with this project, CBO has decided to provide information on 
sex-specific guideline development to the members of working groups. The organization 
has incorporated aspects of the gender course into its regular training for guideline 
developers. Both NHG and CBO are currently using sex-specific search filters to locate 
sex-specific evidence. Each organization has appointed a staff member as the focal point 
for diversity issues.

Conclusion

This study suggests that guideline developers are becoming aware that 
the quality of clinical guidelines may be improved by considering this evidence. It also 
provides preliminary evidence that training on sex-specific evidence and feedback from 
a gender consultant are effective ways of increasing the ability of professionals to put 
this into practice. Our interventions are the first to address sex differences in guideline 
development. Because the modules of the training course and the methods used by the 
gender consultant are widely transferable, both interventions could be useful for many 
organizations that are active in guideline development.
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Abstract

Background

Sex-specific issues are not systematically considered during the development 
of clinical practice guidelines. Staff members from guideline development committees 
(GDCs) were offered a toolkit, training and feedback to facilitate attention to evidence 
on sex differences. 

Objectives

To evaluate characteristics of discussions on sex-specific issues in six 
GDCs supported by trained staff members.

Research design

Non-participant observation and transcription of audio recordings from 22 
GDC meetings. Content analysis of meeting transcripts and guidelines. 

Measures

Characteristics of discussion episodes on sex-specific research data-based 
issues (subject matter, initiator, group approach towards the topic and themes) and whether 
or not conclusions were reflected in the final guideline text.

Results

Of the 87 identified discussion episodes, 68 dealt with sex-specific research 
evidence potentially relevant to guidelines. Respectively 51%, 28% and 21% of the latter 
episodes were initiated by committee members, staff members and chairpersons. Group 
approaches towards the subject matter were generally positive. Data from 60% of those 
episodes were reflected in the final guideline text. Sex-specific data on reproductive 
issues were more often discussed and reflected in guideline texts than data on other health 
issues. Discussion episodes initiated by chairpersons were most often reflected in the 
guidelines. 

Conclusions

This study indicates that GDCs that were guided by staff members trained 
in using our framework regularly focused on sex-specific issues. However, attention to 
sex-specific information on other than reproductive health issues was limited. 
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Chapter 6

Incorporating a gender perspective into the 
development of clinical guidelines: a training course 
for guideline developers

Introduction

Clinical guidelines are based on the best available evidence concerning the 
diagnosis and treatment of patients, and they play an important role in improving the quality 
of care 1, 2. They are usually developed under the auspices of a guideline organization 
by a group of experts representing the user group. Many guideline organizations use a 
similar stepwise, internationally acknowledged, standard methodology of evidence based 
guideline development 3-6.

 For many years it was assumed that, apart from the reproductive system, there 
were few relevant differences between men and women that affect health. Consequently, 
clinical studies were mostly conducted with male research subjects. Since 1990 public 
and scientific concerns have been raised that these results might not be applicable to 
women, thereby preventing optimal care 7. In response, researchers and organizations 
funding health research have taken measures to ensure the equitable inclusion of men 
and women in clinical research and the analysis of the data according to sex 7-15. This 
approach has led to new evidence that diagnostic and treatment strategies for women may 
differ from those for men 16-22.

 Despite the greater availability of this evidence, a previous study revealed 
that evidence on sex differences was not systematically taken into account in guidelines 
from two major Dutch guideline organizations 23. Recognizing this as a gap, both 
organizations decided to participate in the Diversity Consultation Project, which offered 
a toolkit and training to staff members in ways to consider sex differences in guideline 
development. 

In an earlier study we found that the guidelines that were developed under the 
guidance of such trained staff members contained more sex-specific statements than 
previous versions. Most of these statements referred to reproductive health issues (such 
as fertility, pregnancy, and breastfeeding) and only a few referred to other sex-specific 
health issues 24.
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Yet, guidelines are never a direct translation of scientific evidence, but rather the 
outcome of complex decision-making processes within guideline development committees 
(GDCs) 25, 26. Several factors may influence decision making 27-30. For example, Moreira 
found that GDCs do not only consider the scientific quality of evidence, but also other 
factors such as the practical and policy implications of their recommendations and the 
accountability of their working procedures 28, 29. Pagliari found that social processes, 
such as the professional and social status of the discussants or collective group attitudes 
towards subject matter, may also play a role 30.

Against this background, the first aim of this study was to examine the 
characteristics of group discussions on sex-specific issues by the GDCs participating 
in the Diversity Consultation Project. The second aim was to explore which of those 
characteristics may have facilitated or inhibited the uptake of sex-specific data in the 
guidelines. 

 
Methods

Setting and participants

We studied six GDCs from the Dutch Institute for Healthcare Improvement 
CBO (CBO) and the Dutch College of General Practitioners (NHG). Both organizations 
have long-standing experience with guideline development 4, 5 and use an internationally 
accepted methodology of evidence based guideline development 3, 6, 31, 32.

These GDCs were selected by the researchers and senior staff members of the 
guideline organizations based on two criteria: 
1. Sex differences must have potential relevance for the topic of the guideline so that 

GDCs would be able to find sex-specific evidence and 
2. the guideline development process must start and end within the time span of the 

project (March 2005- September 2006). 

The selected NHG guidelines dealt with eczema, thyroid gland disorders and 
chronic obstructive pulmonary disease. The CBO guidelines dealt with rheumatoid 
arthritis, alcohol abuse and dependence, and hereditary colon carcinoma.

All six GDCs were supported by a staff member from the guideline organization, 
who participated in the Diversity Consultation Project. At the start of their GDCs, these 
staff members had been given a toolkit and a training session. The toolkit contained 
instructions regarding the formulation of sex-specific key questions, strategies for 
accessing, reviewing, and assembling evidence on the effect of sex-specific factors, and 
methods for reporting this evidence in guidelines. The corresponding training course 
provided examples of sex-specific evidence and exercises designed for participants 
to apply and discuss the toolkit 33. Each staff member was also contacted by a gender 
consultant on two to three occasions to discuss the experiences with implementing the 
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toolkit in their GDC. 
Together, the six GDCs consisted of 98 committee members (CBO: 69; NHG: 

29), 36 of whom were women (CBO 39%; NHG 31%). The NHG GDCs on thyroid gland 
disorder, eczema and COPD had 4, 6 and 13 members, respectively. The regular members 
had the following professional backgrounds: general practitioner (GP), professor of 
medicine or researcher. Other participants were invited to two meetings (four members of 
the guideline authorization committee and two patient representatives). The NHG GDCs 
did not have a formal chairperson.

The CBO GDC on rheumatoid arthritis, alcohol abuse and dependence and 
hereditary colon carcinoma had 21, 29 and 19 members, respectively. They had the 
following backgrounds: researcher, GP, medical specialist, allied medical profession 
(nurses, psychologists, physiotherapists), methodologists, professor of medicine or patient 
representatives. In each committee one member was appointed as chairperson. 

Data collection 

Data consisted of audio recordings from 22 guideline development 
meetings, which lasted 2-4 hours. One of the authors (DGK) attended these meetings as a 
non-participant observer, keeping field notes and writing down the order of the speakers 
to aid later transcription. Observations were scheduled so that the data would capture 
different stages of guideline development (i.e. formulation of key questions, searching of 
evidence, assessment of evidence and formulation of conclusions and recommendations 
for the guideline text) of the ten to eighteen meetings usually convened for guideline 
development 31, 34. Verbal consent for observations and audio recordings of the meetings 
was obtained from the GDCs. For three GDCs, five meetings were recorded, and for 
the other three, four, two and one meetings were recorded, respectively. The reason for 
observing fewer than five meetings in three GDCs is that the approval for audio recording 
meetings was obtained late or that the frequency of the group meetings was low. 

Other data consisted of the agenda and minutes of the observed committee 
meetings (if available) and the most recent versions of the guideline documents produced 
by the GDCs. 

Analyses 

From the audio tapes of each meeting, only those discussion episodes 
in which reference was made to sex-specific issues were selected using previously 
developed criteria 23 and transcribed. Speakers were renamed according to their role in 
the committee (chairperson, staff member, committee member) and their professional 
background. Data were analyzed by content analysis and results were coded, structured, 
and compared using MAXqda 2 software (Version 2) 35. 

The analysis consisted of the following steps: to identify which of the selected 
episodes contained potentially relevant information for actual inclusion in a guideline, 
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transcripts were coded according to whether or not they referred to sex-specific research 
data. We assumed that episodes not referring to such data would not be relevant for 
inclusion in a guideline. Therefore, only episodes referring to sex-specific research data 
were included for further analysis. 

To identify which of the latter episodes were reflected in the guidelines we 
compared the content of transcripts with the guideline documents. 

To explore which characteristics might influence the uptake of information on sex 
differences in guidelines the transcripts were coded according to four questions that were 
inspired by previous studies on the decision-making process in guideline development 
groups:
- What is the subject matter of sex-specific health issues addressed in the discussion 

(reproductive health issues or other sex-specific health issues) 24?
-  What is the group role of GDC members (staff member, chair or committee member) 

and the sex of the speakers who initiated the discussion 30?
-  What is the general approach (see Box 1) taken by the participants in the discussion 

to the subject matter under discussion (sex-specific health issues) 30?
-  What are the overarching categories and themes addressed in the episode 29? To this 

end, episodes were broken up in strings of dialogue referring to the same theme and 
overarching categories 36.

Content analysis and coding were performed by DGK. Relevant sections of 
the transcripts were double coded by two other researchers to assess inter-rater reliability. 
Inter-rater disagreement was resolved by discussion. Once the transcripts were coded, 
frequencies were computed to reveal the predominant characteristics of those discussion 
episodes that were reflected in the guidelines or those that were not. Most of the data 
will be presented without references to the topic of the guidelines in order to respect the 
anonymity of the members of the GDCs.

Box 1: Approach to sex-specific issues in discussion episode

-positive; when sex-specific issues were positively discussed and/or group members agreed.

-negative; when sex-specific issues were negatively discussed and/or group members disagreed.

-conflict; when sex-specific issues were discussed both negatively and positively. The group 

members seem to be in conflict. 

-neutral; when group members conducted a value-free discussion of sex-specific issues. 

-doubt; when group members were not sure about the subject matter under discussion. 

-not further discussed; when sex-specific issues were mentioned only once, and none of the group 

members picked up on remarks concerning sex-specific issues.
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Results

In the recordings of 22 meetings, 87 episodes on sex differences were 
identified. The number of episodes per meeting varied from 0 for the eczema and COPD 
GDCs to 18 for thyroid gland disorders. The median was 2. Content analysis of the 87 
transcripts revealed that 68 of the episodes dealt with data about sex-specific issues that 
might be potentially relevant to include in a guideline, while 19 of them were of a very 
general nature, not referring to any information that would be relevant for inclusion in 
a guideline. The discussions in these 19 episodes mainly consisted of social talk. Our 
further analyses are focused on the first 68 episodes.

Inclusion in guidelines

By comparing the transcripts of these episodes to the corresponding 
guideline texts, we found that conclusions from 60% of these episodes (n=41) were 
reflected in the guideline text (median 7 per GDC). Most of these discussions (n=10) 
were reflected in the hereditary colon carcinoma guideline. Conclusions from the other 
40% of episodes (n=27) could not be traced back in the guideline (median 3.5 per GCD). 
Most of these non-traceable discussions were held in the COPD GDC (n=9). Examples of 
these two types of episodes are given in Box 2 A and B.

Subject matter 

Content analysis revealed that the 68 episodes dealt with two subjects: 
reproductive health issues, such as fertility, pregnancy, menstruation or breast feeding, 
and other sex-specific health issues, such as differences between men and women in risk 
profiles or treatment effects (Table 1 A). Reproductive issues were mainly discussed in 
the thyroid gland disorders GDC (n=13) and other health issues mainly in the COPD 
GDC (n=9). Episodes of reproductive health issues were reflected in a guideline in 72% 
as compared to 32% of those on other health issues. Most of the discussions reflected 
in the guideline on reproductive health issues were discussed in the hereditary colon 
carcinoma GDC (n=9) and most (n=6) of the discussions on other health issues reflected 
in the guideline were discussed in the eczema GDC.

Group role of the participants 

An examination of the interaction patterns between the discussants in the 
GDCs revealed that 35 (52%) of the discussion episodes on sex differences were initiated 
by committee members, 19 (28%) by staff members from the guideline organizations and 
14 (21%) by the chairpersons of the committee (Table 1 B). Interestingly, while 79% of 
the discussions initiated by a chairperson were reflected in a guideline, this was the case 
for only 38% of those initiated by the staff members (Table 1 B).
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The proportion of women participating in discussions on sex-specific issues 
(36%) was equal to the proportion of women participating in the GDCs (37%). 

Table 1: Number of discussion episodes on sex-differences held by six GDCs and the proportion of those 
discussion episodes reflected in a guideline, according to the main subject matter discussed, to person 
initiating the discussion by group role and to the general approach taken by the GDC towards the 
subject matter of sex differences*

 Number of discussion 
episodes
N

Proportion of discussion episodes 
reflected in guideline
N (%)

A. Main subject matter discussed

Reproductive health 39 28 (72%) 

Other than reproductive health 29 13 (32%)

Total 68 41 (60%)

B. Committee member initiating the 
discussion 

Staff member 19 7 (38%)

Chairperson 14 11 (79%)

Committee member 35 23 (66%)

Total 68 41 (60%)

C. Approach
towards subject matter

Positive 34 20 (59%)

Negative 5 4 (80%) 

Hesitating 14 5 (36%)

Not further discussed 13 10 (77%)

Neutral 1 1 (100%)

Conflicting 1 1 (100%)

Total 68 41 (60%)
* Analysis is restricted to discussion episodes containing information which is potentially relevant for 
inclusion in guidelines. (GDC – guideline development committee).

Group approach towards the discussion on all sex-specific issues 

Our exploration of the general approach of the GDCs towards the subject 
matter of sex differences revealed that it could be characterized as positive in 50% (34) 
of the episodes. An example of a positive approach is described in Box 2 C. Data from 
59% of the episodes in which sex-specific issues were approached positively by the GDC 
(n=20) were reflected in a guideline (Table 1 C). Interestingly, this was also the case for 
80% of the episodes in which the issue was approached negatively and for 77% of the 
episodes in which it was mentioned only once but not further discussed by the GDC.
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Categories and themes addressed in episodes 

In 68 discussions, 194 strings of dialogue were identified, referring to 15 
different themes that could be grouped into three overarching categories specifying key 
activities of a GDC (Table 2). 

Table 2: Overview of discussion episodes on sex differences by six GDCs: overarching categories, themes and 
the proportion of episodes referring those themes according to reflection in a guideline

Category Theme Number of 
episodes in 
which theme 
occurred 
N

Proportion 
of episodes 
reflected in 
guideline text
N (%)

Working procedures 
in guideline 
development

Professional organization should also be 
consulted about these data 1 1 (100%)

Formulation of key question 6 4 (67%)

(How) should evidence be reported in the 
guideline document?

29 19 (66%)

Searching for evidence 2 2 (100%)

Meeting process 15 11 (73%)

In what section of the guideline should 
evidence be reported: main text or footnote?

5 4 (80%)

Sex differences in health other than 
reproductive issues need to be taken into 
consideration in process of guideline 
development

7 4 (57%)

Other diversity issues are relevant besides sex 
differences

3 0

Reproductive health issues need to be taken 
into consideration in the process of guideline 
development

4 3 (75%)

Reaction to diversity consultation project 9 2 (22%)

Quality evaluation of 
evidence 

Formulation of conclusions based on expert 
opinion

20 12 (60%)

Availability of evidence 19 9 (47%)

Formulation of conclusions based on scientific 
evidence 

36 20 (55%)

Is evidence mentioned in other protocols/
guidelines?

12 8 (66%)

Assessment of 
practical implications 
of evidence 

What does evidence mean to the work of health 
care providers? 26 14 (54%)
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Box 2: Examples of fragments of discussion episodes reflected and not reflected in guideline texts 

In order to respect the group members’ anonymity, the fragments are presented without any reference to a 

condition, medication, therapy, etc. 

A. Fragment of discussion reflected in guideline text.

In the following fragment the GDC discusses a guideline text concept on the combination of medication 
and breastfeeding.
X: Yes but I… to come back to discussing the use of the medication A. There is a very long half-life. That would 
stop me as a pediatrician. I would say....
Y: But I think that is what is stated in the text…That is what that American professional organization says you 
should not......
X: Exactly…but following that statement you should also conclude in the text...
X: Yes but my opinion is that we as experts need to make a clear statement on this...And you should clearly state 
whether it can be used or not. 
Z:All right, so what is now stated seems controversial...but it leads to one conclusion.
X: Yes. It should be clarified that the medication can be recommended. 
[fragment 4: 5.7]

The outcome of the above-mentioned fragment is reflected in the following recommendation in the 
guideline: 
Medication A may be used by women who are breastfeeding.

B. Fragment of discussion not reflected in the guideline text.

In this fragment, potential sex differences in the progress of disease are discussed:
X: In general, analyses that are often unstratified are performed..
Y: What do you mean, group member X, that women have more severe complaints from the disease than men? 
And that they stay worse because they are already worse at baseline? Or is there less response?
X: Well…also, both. Both. It is a fact that women have a worse prognosis.
Y: Yes, but is that the case because they are already worse at baseline, or because they are more severely diseased?
Z:There is a larger prevalence of them?
X: That could be the case. It has not been studied. I have studied what the actual effect of therapy is. But it 
depends on your research population. However, there is a difference between men and women. We all put it onto 
one pile.
Y: And the difference already exists at baseline?
X: No, as an independent variable... 
A: And in daily practice?
X: You do not make a difference...
[fragment 4: 4.1]

C. Fragment of discussion with a positive approach.

X: Shouldn’t we emphasize the increase of disease A among women in the section I am going to write for the 
introduction? The idea among general practitioners is that it is a male disease, but we should try.
Y: An increase in women?
Z: Yes, and also the diagnostic test is more difficult.
A: There are excellent diagrams about this phenomenon from the past 30 years. 
B: ...an increase...
A: ..about the increase in men and women ..and their risky behaviour directly related to the prevalence of the 
disease. And mortality as a result of disease A...This is indeed very illustrative 
[fragment: 3: 1.5]
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D. Fragment of discussion on how evidence of sex differences should be reported in the guideline 
document.

X: Our report of the evidence in the guidelines should be more balanced… for example the reports of the meta-
analyses must provide more information on the patient population; what were the numbers, and what were the 
age or gender distributions? I think this is an issue we will have to look at more carefully .
[fragment 5: 5.2] 

E. Fragment of discussion on practical implications for evidence.

X: In daily practice …
Y: .. you do not make a difference…
X: ...you do not make a difference. So you do not question yourself; if you have got a young patient with the 
disease, then you think, I should treat it a certain way. Would that be of importance?
Y: Well, only if they want to get pregnant. Then it is of importance..
[fragment 4:4.1]

F. Fragment of discussion on reactions to the Diversity Consultation Project.

In this fragment the guideline member is reacting to a discussion on the diagnosis of the condition.
X: And we should ask the question, is there a difference between men and women with respect to this, now that 
the observer from the Diversity Consultation Project is present in this meeting?
[fragment 3: 2.2]

(GDC – guideline development committee).
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The first category, “working procedures for the development of a guideline,” 
contained 10 themes, referring to discussions about practical arrangements for the 
working procedures of the committee. One example of such a theme was how evidence 
on sex differences should be reported in the guideline document. This theme occurred in 
31 of the 68 episodes. In Box 2 D an example of this theme is shown. A second category 
was the “quality evaluation of scientific evidence,” which included four themes. A main 
theme within this category addressed the question “are our conclusions justified given the 
available scientific evidence?” Thirty-eight of the 68 episodes addressed this question. 
The third category was “the assessment of the practical implications of evidence,” which 
included one theme. The discussions referring to this theme were mainly focused on the 
usability of sex-specific research data for practice. They referred to issues such as how the 
available sex-specific evidence may affect diagnosis, therapy, referral to further medical 
care or screening. Box 2 E shows an example of this type of discussion. 

 From  discussions on 14 identified themes references could be traced back 
in the guideline text. Discussions on one theme could not be traced back in the guideline 
document. These discussions dealt with the following questions: “Is attention to diversity 
issues relevant to this guideline? And if so, is gender the only relevant aspect or are 
there any others, such as ethnicity or socioeconomic circumstances?” Another highly 
prevalent theme in episodes that were not reflected in the guideline text (78%) dealt with 
the committee members’ reactions to this project (the Diversity Consultation Project). In 
Box 2 F an example is given. The discussions on the latter theme were often of a general 
nature and, in contrast to those on the other themes, they did not refer to any underlying 
documentation.

Exploration of facilitators and enhancers for the uptake of 

sex-specific information in guidelines (Table 3)

Discussions on reproductive health issues were initiated 16, 12 and 11 
times and discussions on other health issues 19, 8 and 2 times by committee members, 
staff members and chairpersons, respectively. The discussion episodes on reproductive 
issues that were initiated by chairpersons were more often reflected in the guideline text 
(92%) than those initiated by other members. Discussions on other health issues that were 
initiated by committee members were most often reflected in the guideline text (58%). 

 For both subject matters, the GDCs’ approach in the discussions about sex-
specific health issues was almost equally dispersed among the six categories. A positive 
approach was most common, occurring in 18 of the 39 episodes discussing reproductive 
health and in 16 of the 29 episodes discussing other health issues. In relative terms,  
discussions in which there was a positive approach towards sex differences were more 
often reflected in the guideline if they dealt with reproductive health issues than with 
other health issues.
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 In the 39 discussion episodes on reproductive health issues, quality 
assessment of the evidence was the most commonly discussed theme. In the 29 episodes 
on other health issues, the most commonly discussed category was working procedures. 
For the episodes discussing reproductive health, all three categories exceeded a proportion 
of 62% in which the episode was reflected in the guideline; for other health issues none 
of the three categories exceeded a higher proportion than 46%.

Discussion 

The Diversity Consultation Project offered staff members of six Dutch 
guideline development committees a toolkit, a training session, and feedback from a 
gender consultant to facilitate attention to sex-specific evidence in guideline development. 
This study made the way in which these GDCs approached sex specific issues more 
transparent, by analyzing how they addressed these issues during their meetings, and 
whether and how these discussions were reflected in the guidelines. 

 In 22 GDC meetings, we observed a median of two group discussions 
on sex-specific issues per meeting. Most of these discussions (68 out of 87) dealt with 
evidence that could be potentially relevant to a guideline. A breakdown of the contributors 
to these 68 discussions by professional background revealed that most of these discussions 
were initiated by committee members (51%), followed by staff members (28%) and 
chairpersons (21%). This indicates that all professions showed an interest in the topic, 
not just the trained staff members. The attitude of the groups towards the consideration 
of sex-specific issues appeared to be mostly positive (50%). In 19% of the meetings 
the topic was merely addressed as a formality and not discussed further. Only in a few 
cases (7 %) were clearly negative group attitudes towards the topic found. With respect 
to the content of the discussions, we found that 57% (39) of the discussions related to 
sex-specific issues dealt with the area of reproductive health, while 43% (29) dealt with 
other health-related areas. In terms of their characteristics, most discussions dealt with 
themes that clearly belong to the core business of evidence based guideline development: 
establishing working procedures for how to develop the guideline, and evaluating the 
scientific quality and the practical usability of evidence.

 One of the most interesting findings of this study is that 60% of the 
discussions on sex-specific issues were also reflected in the final guideline text. To our 
knowledge, this is the first study that examines how the conclusions of discussions in 
GDC meetings are crystallized in guideline documents 29. For that reason, there are no 
comparable data available to interpret this result. Nevertheless, this finding suggests 
that the guideline committees worked efficiently with the available information on sex-
specific issues. 
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Closer inspection of the data suggests that the uptake of information on sex-
specific data in guidelines may be particularly facilitated by the subject matter. Data from 
discussions on reproductive health issues were more often reported in a guideline than 
those on other health issues (72% versus 32%). There are several possible explanations 
for this phenomenon.

One explanation may be that the available research data on other sex-
specific health issues are still too general and, therefore, of little relevance for clinical 
practice guidelines. This phenomenon was previously observed in a study of barriers 
to the uptake of evidence on the socioeconomic characteristics of patients in guideline  
development 37. Another explanation may be that there may have been fewer barriers 
for GDCs to integrate sex-specific data on reproductive health issues into guidelines 
as this is already more compatible with existing routines of reporting evidence in  
guidelines 38, 39. A third explanation may be that the status of the group members who were 
involved in discussions on sex-specific issues may have had an impact on the inclusion 
of data in a guideline. We found that discussions that were initiated by chairpersons were 
more often reflected in the guidelines than those initiated by other group members or 
by staff members. In this respect, it is relevant to note that 30% of the discussions on 
reproductive health issues were initiated by a chairperson as compared to only 6% of 
those on other health issues. Moreover, 92% of the first discussions were reflected in a 
guideline, but none of the latter. 

 Because the staff members from the guideline organizations had been given 
a toolkit, training and feedback on how to incorporate the consideration of sex-specific 
issues in guideline development, we expected that they would play a facilitating role in 
calling attention to this issue in the GDC meetings. They initiated 28% of the discussions 
on either subject (reproductive health issues and other health issues). Yet, if discussions 
were initiated by staff members they were less often included in the guidelines than if 
they were initiated by chairpersons or other committee members. This is a somewhat 
puzzling finding. It should be borne in mind, however, that staff members typically play 
a supportive role in guideline working groups. They are not the decision makers and 
in some cases not the experts on the topic under discussion. The observation reports of 
the committee meetings provided more information on the role of staff members. This 
revealed that they regularly tried to elicit or clarify questions on how sex differences 
might be relevant with respect to the topic under consideration, once a discussion on sex-
specific issues had begun. Those questions were mostly related to methodological issues, 
such as what the committee could do to find, review and interpret research evidence on 
men and women. Furthermore, they played a role in the editing of the guideline texts. 
Thus, the staff members mainly tried to facilitate attention to sex differences by providing 
methodological support. This was precisely what they were taught in the Diversity 
Consultation Project. 
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The strength of the chosen method for this study is that it builds on direct 
observation and transcripts of GDC meetings. As is the case for most qualitative methods, 
only a limited number of cases were included. Our study was limited to six Dutch GDCs. 
Although these GDCs worked according to internationally accepted procedures for 
evidence based guideline development 6, a unique feature was that they were guided by a 
staff member from the guideline organization who was trained in a methodology of sex-
specific guideline development. A limitation of our study is that we did not study GDCs 
that were not guided by such trained staff members, as this had been a topic of a previous 
quantitative evaluation study 23. Moreover, we observed only 3-5 meetings per GDC. 
While this is a sufficient number of meetings for studying decision-making patterns 30, 
we may have missed some relevant information. Each of these factors could be a cause 
of bias. Also, the GDCs were selected on the basis that sex differences had a potential 
relevance to the topic of the guideline, which may have led to a higher number of sex-
specific discussions than might have been found for other guideline topics. Therefore, 
caution should be exercised when generalizing from this data. 

Nevertheless, this study has shown that the GDCs in question regularly 
discussed the relevance and the applicability of evidence for male and female patients, 
and the conclusions of 60% of those discussions were subsequently taken up in the 
guidelines. This represents a major shift from the unsystematic approach towards sex 
differences which was found in an earlier study of guideline committees working in 
the same organizations on a guideline topic with potentially relevant sex differences 23. 
Also, this study revealed that chairpersons and other committee members with a high 
professional status had an important influence on the discussions and on decision making 
on sex specific issues. This is in keeping with findings from other studies on decision-
making processes by GDCs on other topics 30. In terms of their characteristics, most 
discussions dealt with themes that are very similar to those found by Moreira in a study of 
the repertoires by which various forms of evidence are discussed, valued and interpreted 
by British GDCs 29. Moreover, this study showed that the GDCs appeared to be more apt 
to discuss data on reproductive issues than those on other sex-specific health issues and to 
include these data in the guidelines.

Guideline organizations are beginning to acknowledge the need to consider 
the relevance and the applicability of guidelines for different target groups of patients, and 
some organizations have developed a framework for considering socioeconomic evidence 
in guidelines 37. To our knowledge the toolkit, training and feedback developed during the 
Diversity Consultation Project is the first framework that focuses on the consideration of 
sex-specific evidence for guidelines. This study indicates that GDCs that were guided by 
staff members who are trained in using this framework regularly focused on sex-specific 
issues. However, more studies are needed to explore why the consideration by these 
GDCs of sex-specific health issues other than reproductive health was rather limited. 
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Given the overall results of this study, we believe that the tool kit, training 
and feedback developed in the Diversity Consultation could also be relevant for other 
guideline organizations. Because GDC members with a high status appear to have an 
important influence on decision making, it may be relevant to offer the training session 
and the toolkit not only to the staff members but also to key decision makers within 
GDCs. 
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Chapter 7

General discussion

In current medical practice, research based evidence is an important 
foundation for clinical decision making. Clinical practice guidelines are a major instrument 
for keeping physicians up-to-date about this evidence. In order to provide optimal care 
to both men and women, it is important that medical research provides sufficient sex-
specific data regarding diagnosis and treatment. Also, this evidence has to be included in 
clinical guidelines so that it is easily accessible to physicians. 

The objectives of this thesis were to provide insight into how sex differences 
are taken into consideration in health research proposals presented to the Netherlands 
Organization for Health Research and Development (ZonMw) and in the guidelines 
developed by two Dutch guideline development organizations, the Dutch Institute for 
Healthcare Improvement (CBO) and the Dutch College of General Practitioners (NHG).

This chapter summarizes the main findings of the studies presented in 
this thesis. Secondly, it offers some reflections on the methodology we applied in these 
studies and on our findings. Thirdly, it presents recommendations for research funding 
and guideline organizations, and for further research. The chapter ends with a summary 
of the main conclusions of the thesis.

Main findings

Encouraging attention to sex differences in health research

Like health research funding organizations in North America, the 
Netherlands Organization for Health Research and Development (ZonMw) has developed 
a policy directed at facilitating attention to sex differences in health research. We found 
that research proposals submitted to a programme that provided specific instructions on 
how to consider diversity factors (ZonMw Prevention) more often expressed the intention 
to take sex differences into consideration compared to a programme that provided a more 
general set of instructions (ZonMw Innovation) (difference 13%; 95% CI: 3.1-22.9) 
(Chapter 2). However, a considerable number of research proposals in both programmes 
failed to take sex differences into consideration, even though this might have been 
relevant. We concluded that the instructions given by ZonMw provide incentives that are 
still insufficient for researchers to describe if or how they are planning to pay attention to 
sex differences in their research.
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Attention to sex differences in guideline development

The study presented in Chapter 3 examined the way in which Dutch 
guideline organizations address evidence on sex differences in their guideline development 
methodologies. It showed that there was no systematic attention to this issue in the different 
steps of guideline development: of the seven guidelines we assessed, none included a 
question (or sub-question) focusing on sex differences; no sex-specific search terms were 
used to identify relevant research publications; and the procedures used for critical appraisal 
of the literature did not include any systematic focus on sex-specific factors or effects. A 
lack of awareness and know-how among guideline developers were identified as some 
of the main barriers to systematic attention to sex differences in guideline development. 
To improve this, ZonMw offered us the opportunity to design an implementation project: 
the diversity consultation project. A toolkit and a corresponding training course were 
developed to improve awareness concerning the relevance of considering sex differences 
in the guideline development process, as well as the competence and skills necessary 
for putting this into practice. The training course was based on the principles of adult 
learning. A post-course evaluation showed that the participants (staff members of the 
guideline organizations) rated the training course positively on content, programme, and 
trainers. Written comments suggested that the course had met its objectives (Chapter 4 ).

We evaluated the effect of this intervention, combined with a second 
intervention (regular contact between a gender expert and staff members) using a 
quasi-experimental design with an intervention group (six guideline committees) and a 
control group (Chapter 5). Our pre-post evaluation revealed that the attitude towards the 
importance of paying attention to sex differences held by the members of the intervention 
group did not change significantly compared to those in the control group. Yet, guideline 
documents that were produced by the intervention group reflected more statements on 
sex-specific factors than the available previous versions. We concluded that education and 
expert feedback may increase the uptake of information on sex differences in guidelines.

In a next step, we observed 22 meetings of the six guideline development 
committees (GDC) that took part in our intervention group. In Chapter 6 we analysed the 
characteristics of discussion episodes on sex differences in these meetings and whether 
or not information from those episodes was reflected in the guideline text. We found 
that sex-specific data on reproductive issues were more often discussed and reflected 
in guideline texts than those on other sex-specific health issues. Discussion episodes 
initiated by chairpersons were most often reflected in the guidelines and those initiated 
by staff members were least often reflected. Overall this study indicated that GDCs that 
were guided by staff members who were trained in using our toolkit regularly focussed 
on sex-specific issues. 
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Reflections on the methodology

In the five studies reported in this thesis several methods have been used to 
answer the main research questions as provided in the introduction. These are: Chapter 
2: a content analysis of research proposals; Chapter 3: open-ended interviews with key 
persons, content analysis of guidelines and expert opinion; Chapter 4: development and 
implementation of educational strategies, and questionnaires, Chapter 5: questionnaires 
and content analysis of guidelines; and Chapter 6: non-participant observation of guideline 
working group committees, qualitative analysis of the characteristics of the discussions 
and content analysis of guidelines. The strengths and limitations of these methods have 
been discussed in the accompanying chapters. Yet, several aspects of the research process 
warrant some further reflection.

Design of the studies on attention to sex differences in 

guideline development

This thesis includes four studies on attention to sex differences in guideline 
development. Together, the selected designs of these studies reflect some of the stages 
of a model for planning and evaluation described by Grol, which is commonly used  
in projects that aim to improve the behaviour of health professionals 1. Using a descriptive 
and explorative design, the first study (Chapter 3) had the aim of collecting baseline 
evidence on the current approach to sex differences in guideline development and on factors 
that may facilitate or inhibit guideline developers’ preparedness to change. The second 
study focussed on the development of an intervention (Chapter 4). Based on the theory of 
behaviour change in professionals and on information from the first study, we developed 
a toolkit and a course. An initial qualitative approach was used to evaluate whether these 
interventions met the objectives. The third study was experimental in nature (Chapter 5). 
We set out to test the hypothesis that the groups that had been exposed to the interventions 
(educational and expert feedback to staff members of guideline development committees) 
would demonstrate a more positive attitude towards the consideration of sex differences 
in guideline development than a control group. To this end we used a quasi-experimental 
design 2, 3. In the fourth study (Chapter 6) we used an observational design in order to 
examine how groups that had been exposed to the interventions actually implemented the 
suggested approach in their work.

In carrying out these steps, we realized that implementation projects do 
not always run completely according to plan, a phenomenon that has been observed 
earlier 1, 4, 5. In our case, it appeared to be difficult to apply the quasi-experimental 
design completely. It turned out that CBO had invited all consultants (including the ones 
we had assigned to the control group) to participate in the training course. This may 
have affected our findings, as is discussed in Chapter 5. Another factor may also have 
influenced the reported attitudes of the group members. At the start of our project, there 



128

had been a public debate in the media and in the Dutch parliament in which concern was 
expressed about the lack of attention to the ethnicity of patients in NHG guidelines 6. It 
is possible that this debate has made guideline developers more aware of the importance 
of attention to specific characteristics of the target groups of guidelines, including their 
sex. Nevertheless, we feel that the different studies provide an adequate evaluation of the 
different stages of the project.

Content analysis 

In four of the five studies included in this thesis a descriptive evaluation, 
arrived at through content analysis, was used to explore how attention was given to sex 
differences in research proposals and guidelines. The strength of this approach was that it 
provided insight into how sex differences are addressed in documents that play a key role 
in practice. A major challenge using this method was how to develop a valid and reliable 
instrument that yields the same results in different trials. As the method sections in the 
previous chapters are short, we would like to provide a more comprehensive overview of 
how we tried to meet this challenge.

In line with methods that are commonly used in content analysis 7, for 
the study described in Chapter 2 we took the following steps: we developed an initial 
comprehensive list of concepts that could be potentially relevant to identify statements 
referring to men, women, sex differences, etc. Using this list, in the first round of the 
document analysis the researcher read the full documents to identify any relevant passages 
referring to sex differences. This exercise also permitted the researcher to add concepts 
that appeared to be a relevant extension of the initial list terms. As an extra step, to verify 
the results of the manual content analysis, a second digital analysis using predefined terms 
was performed in which the search and find function was used to determine the presence 
of concepts in the documents.

In the content analysis of guidelines the first two steps of the content analysis 
were performed in a similar manner (chapters 3, 5 and 6). For the research reported in 
Chapter 3, the verification of the first round of the content analysis of the guidelines was 
performed by the same researcher. In chapters 5 and 6, verification of the content analyses 
were performed by independent second persons.

Subjectivity in data collection

In some of the reported studies, the researcher was the instrument for data 
collection (e.g.; in Chapter 2, interviewer; in Chapter 6, observer). In contrast to more 
objective methods of data collection, in this approach the subjective considerations of 
the researcher may play a role. The researcher was aware of this issue; she saw it as her 
task to be an impartial research instrument. Her research aim was to discover how sex 
differences were addressed in research proposals and in guideline development. This meant 
that she did not try to look at researchers’ writing proposals or at guideline developers as 
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individuals who were doing something right or wrong with respect to the consideration of 
sex differences. She was interested in the processes. Thus, she intended to record the data 
in a fair and non-judgemental way. Moreover, the analysis of observational and interview 
data were checked by other researchers or data sources. Although subjectivity can never 
be completely ruled out, we believe we have adequately dealt with this problem. 

Generalization of the findings

The studies presented in this thesis are performed in Dutch organizations. 
However, research evidence regarding sex differences in health is applicable to patient 
populations in most countries, not only to those in the Netherlands. In addition, the Dutch 
guideline organizations apply an internationally accepted standard methodology for 
guideline development 8. For these reasons, the recommendations formulated to enhance 
the consideration of sex differences in guideline development seem also to be of relevance 
to other, international organizations.

Our study on the effects of incentives to promote attention to sex differences 
in health research by the Dutch health research funding organization adds comparative 
material for studies of such programmes within other international health-funding 
organizations. 

Reflections on the findings 

Institutional context

The studies in chapters 3-6 in this thesis focussed on the work of guideline 
development groups. It should be acknowledged, however, that organizational policies 
and practices of the guideline organizations are an important overarching framework 
for the actual work of committees. Therefore we would like to provide some additional 
information on how these organizations reacted to the diversity consultation project, 
based on observations during informal meetings and interviews with staff members. 
These observations revealed that both organizations were taking responsibility for this 
project. This is exemplified by the following actions:

First, each organization appointed one of their staff members to act as the 
contact person for diversity issues within the organization. Besides sex-related issues, this 
staff member was also charged with the task of ensuring that other diversity issues, such 
as ethnicity and socio-economic status, would receive attention in guideline development. 
Secondly, a chapter on attention to ethnicity and sex differences was included in the 
new handbook for guideline developers, which was a publication common to both  
organizations 9. Thirdly, the clinical librarians of both organizations used the search strategy 
for identifying sex-specific information in bibliographic databases, which was developed 
for our handbook and toolkit as a standard tool for searching the literature. Fourthly, 
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CBO has included some of the elements of the course we developed for the diversity 
consultation project in its existing course on Evidence Based Guideline Development 
(EBRO) 10. This course is taught to all (new) members of their guideline committees and 
staff. Finally, staff members of each of the organizations gave a workshop with a member 
of our project team on how to address sex differences in guideline development at two 
international conferences on guideline development (the European General Practice 
Research Network Conference 2007 in Nijmegen, The Netherlands and the Guidelines 
International Network Conference 2007, in Toronto, Canada).

This organizational back-up may have facilitated the acceptance of the 
approach proposed by our project. However, we also observed some barriers: firstly, in the 
development of our toolkit and training course, we assumed that all guideline developers 
were familiar with the basic skills for evidence based guideline development. However, 
as other studies have found, in our studies we observed that some members of guideline 
committees lack those skills 11. This is of course an inhibiting factor for the development 
of evidence based clinical guidelines in general 12. And, in the case of this project, it also 
made it difficult for trained staff members to transfer what they had learned in the course 
to some of the group members. Secondly, most staff members of guideline organizations 
and members of guideline working groups perceived the need to take sex differences into 
consideration in their work not as a normal duty but as an extra one, which would take 
additional time. Having to do extra work was seen as a barrier to implementing a gender 
approach to guideline development. One obstacle is that there is only a limited amount 
of time and funding available for the development of a guideline. As GDC members 
are busy people and participate on a voluntary basis, another obstacle was that some 
consultants were reluctant to ask them to make an additional time investment.

Previous research

Current national policies, such as the Equality Impact Assessments for the 
employers of the National Health Service in the United Kingdom, and international treaties 
of the United Nations 13, 14 call for attention to sex differences in guideline development. 
Consideration of the specific characteristics of a guideline’s target population, 
including sex and gender characteristics, is also seen as a quality criterion for guideline  
development 15. In recent years a number of toolkits and guidelines have been developed 
for paying attention to specific characteristics of patient populations in guideline 
development 16, 17. However, thus far none of these toolkits and guidelines have addressed 
the issue of sex differences. Indeed, a unique contribution of this study is not only that it 
developed such a toolkit, but also that it evaluated its impact in practice.

However, even if guideline committees are willing and able to consider sex 
differences, guidelines are primarily research based. This means that publications of high 
quality studies on sex differences in health must be available. To contribute to this, health 
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research funding organizations have been stepping up their efforts to enhance attention to 
sex differences in health research. However, the study presented in Chapter 2 confirms the 
conclusions of other studies that such efforts have a limited effect, especially if they fail 
to put clear demands on researchers. For that reason, the United States National Institutes 
of Health (NIH) and the Office of Research on Women’s Health have taken additional 
initiatives in their gender policy such as the provision of clear instructions on application 
and evaluation forms for research projects and the education and training of NIH staff 
members, applicants and evaluators of research projects and researchers 18, 19.

Sex differences in reproductive health and other areas of 

health

Traditionally, research on sex differences was mainly limited to the area of 
reproductive health. In recent decades more research on other than reproductive health 
related issues has been published. Examples of the latter are given in the introduction. 
We found that the guideline committees that participated in the diversity consultation 
project paid much more attention to sex differences in reproductive health than to those 
in other areas of health, both in their discussions and in the guidelines themselves. As 
was pointed out in chapters 5 and 6, one explanation may be that high quality research 
on sex differences in other than reproductive health issues is still not readily accessible 
or available. Another explanation may be that the diversity consultation project was more 
successful in reinforcing the traditional, narrower approach to sex differences, focussed 
on reproductive health, than in encouraging a new and wider approach focussing on 
broader health related issues. These hypotheses require further research.

It is our contention that the quality of guidelines may benefit from the wider 
approach to potentially relevant sex-specific characteristics of the patient population 
20. This is not to say that the narrower approach focussed on reproduction-related sex 
differences is not important: to the contrary. Questions related to the impact of medication 
on fertility and pregnancy are now being investigated routinely in pharmaceutical trials. 
In our opinion the results should also be routinely reported in guidelines, whether positive 
or negative, as this could guide decision making by both physicians and patients. One 
example of good practice is the most recent US guideline on asthma. Recent studies have 
shown that poorly controlled asthma in pregnant women can lead to increased prematurity, 
need for a caesarean delivery, preeclampsia, growth restriction, and maternal morbidity 
and mortality 21. Based on this information the guideline states: “It is safer for pregnant 
women with asthma to be treated with asthma medications than it is for them to have 
asthma symptoms and exacerbations” 21. Another example comes from the recent CBO 
Guideline on rheumatoid arthritis. It clearly states that evidence has shown that the use of 
a specific medication (sulphasalazine) may lead to reversible infertility and to impaired 
motility of sperm in men 22, 23. 
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Recommendations 

In its report, Exploring the biological contributions to human health: 
Does sex matter?, the Institute of Medicine stated: “Until the question of sex is routinely 
asked and the results—positive or negative—are routinely reported, many opportunities 
to obtain a better understanding of the pathogenesis of disease and to advance human 
health will surely be missed” 20. The studies presented in this thesis suggest the following 
recommendations on how health research funding and guideline organizations, and 
researchers may contribute to this. 

Health research funding organizations

Firstly, in order to help applicants understand what is expected from them, 
they must be supplied with a clear set of instructions on why and how to address sex 
differences in their research plan. Secondly, it should be made clear to applicants that the 
reviewers of their research proposals will be carrying out specific checks to determine 
whether sex differences have been appropriately addressed. Thirdly, initiatives should 
be launched to provide appropriate training for the staff of organizations that fund health 
research, as well as for present and future applicants and reviewers. The training in 
question should address issues such as the relevance of focussing on sex differences in 
health research, and give examples of how this should be done. Fourthly, as with any 
policy, progress should be monitored regularly, and clear indicators are needed in order 
to measure progress.

Guideline developing organizations

Firstly, it should be recognized that it cannot be taken for granted that 
guideline development committees pay systematic attention to sex differences in the 
process of guideline development, since this requires specific knowledge and skills. 
Secondly, if systematic attention to sex differences is seen as a relevant quality issue for 
guidelines, it must be recognized that this issue requires attention from the very beginning 
of the guideline development process (key-questions) until the very end (formulation of 
recommendations). Thirdly, the framework that has been developed and evaluated in this 
study (toolkit, training course and expert feedback) may encourage systematic attention 
to sex differences in guideline development. Besides being relevant to the training of staff 
members of a guideline developing organization, this framework may be used to train 
other stakeholders in the process of guideline development, such as the group leaders of 
guideline development groups and the other members. 

In the course of this study it became apparent that there is still a lack of 
research based evidence on sex differences in many areas of health. Because of their 
focus on evidence, guideline development committees and guideline organizations are in 
a good position to register these gaps. These organizations should consider it their tasks 
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to provide recommendations for future research on sex differences, for instance to public 
organizations for the funding of health research.

Like the Dutch guideline organizations that were the focus of this study, 
guideline organizations in many other countries are also using an internationally accepted 
methodology for guideline development. The Appraisal of Guidelines Research and 
Evaluation (AGREE) collaboration, the developers of an appraisal instrument to assess 
the quality of guidelines 15, and Guidelines International Network (GIN) have become a 
main platform for discussing important methodological issues for guideline development, 
and for setting criteria for the quality of evidence presented in the guidelines and the 
strength of recommendations 24, 25. In order to advance attention to sex differences in 
guideline development and further the development of its method, it might be relevant to 
initiate an international discussion within the AGREE collaboration and GIN. 

Globally, the World Health Organization (WHO) has provided guidelines 
for guideline developers, in which recommendations on how to address sex differences in 
guidelines are still lacking 26. In line with WHO’s commitment to gender equity, it would 
be relevant to add specific recommendations on how to apply a gender perspective in 
guideline development. 

Future research

To advance the gender policies of health research organizations, their 
accomplishments should be regularly monitored by the organizations themselves or by 
independent researchers. To this end indicators for the success of such policies need 
to be developed and tested. To monitor attention to sex differences in guidelines, the 
development of a specific screening instrument is recommended. The toolkit developed 
in this project can be taken as point of departure.

Also, further research is needed on the effect of psychosocial processes 
in guideline development groups on the attention to sex differences in guideline 
development.

This study and its recommendations focus on sex differences. It has been 
argued that other differences within and between patient populations, such as ethnic, 
socio-economic and age differences are also an overlooked dimension in health research 
and guidelines 16, 17, 27. This requires further research. The models used in this study can 
be a relevant point of departure for such studies.



134

General conclusion

This thesis provided insight into how attention is paid to sex differences in 
health research proposals presented to a Dutch health research financing organization and 
in clinical guideline development by two Dutch guideline development organizations. 
The following main conclusions can be drawn. 

Sex differences are not yet considered in health research proposals in 
which this might have been relevant. Therefore, efforts to enhance the consideration of 
sex differences in health research proposals are still needed. This implies that the current 
incentives used by ZonMw need to be amended. 

Two main guideline developing organizations in the Netherlands did not 
consider sex-related issues systematically during guideline development at the onset of 
this project (2002). During the past six years their consideration of sex-related issues in 
guideline development has been enhanced and both organizations are making efforts to 
further improve this attention. Follow up research will be needed to further enhance the 
consideration of sex differences in health research and guideline development. 

This thesis provides recommendations on how to enhance the consideration 
of sex differences in health research proposals, and an extensive framework and 
recommendations for the uptake of sex-specific evidence in guideline development. 
The recommendations and the framework may be of use for the further development 
of strategies with the aim of enhancing the consideration of sex differences in health 
research and clinical guideline development.
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Summary 

In current medical practice, research based evidence is an important 
foundation for clinical decision making. Clinical practice guidelines are a major instrument 
for keeping physicians up-to-date about this evidence. In order to provide optimal care 
to both men and women, it is important that sex differences are routinely considered in 
biomedical studies and that the results—positive or negative—are routinely reported in 
clinical guidelines. However, there is still limited attention given to sex differences in 
health research and in guideline development. Public organizations for the funding of 
health research and guideline development organizations can play a role in improving 
this situation.

This thesis presents a series of studies which evaluate the consideration 
of sex differences in health research and guideline development in the Netherlands 
by studying research proposals submitted to a Dutch financer of health research and 
the clinical guideline development process of two main Dutch guideline developing 
organizations.

Chapter 2

The second chapter describes a study on the effect of formal incentives 
to enhance the consideration of sex differences in health research proposals submitted 
to the Netherlands Organization for Health Research and Development (ZonMw). For 
this study we sampled 213 health research proposals submitted to ZonMw in 2003. Half 
of these proposals had been submitted to a ZonMw programme that provided specific 
instructions on how to consider diversity issues in health research proposals (Prevention), 
and the other half to a programme which provided a more general set of instructions 
regarding this issue (Innovation).

These proposals were analysed with regard to the expressed intention to 
take sex differences into consideration. Furthermore, those proposals in which such an 
expressed intention was absent were appraised by researchers to determine whether an 
intention of this kind would have been relevant. We found that 23% of proposals submitted 
to Prevention and 10% of those submitted to Innovation took sex differences into account 
(difference 13%; 95% CI: 3.1-22.9). Conversely, 66% of the research proposals in 
Prevention, and 20% in Innovation, failed to take sex differences into consideration, even 
though this might well have been relevant.

We conclude that the incentives provided by ZonMw are still insufficient to 
motivate researchers to describe if or how they plan to pay attention to sex differences in 
their research. Based on evaluations of similar initiatives in other countries we formulate 
recommendations on how ZonMw might amend its policy.
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Chapter 3

In this chapter we examine the way in which two Dutch guideline 
organizations, the Dutch Institute for Healthcare Improvement (CBO) and the Dutch 
College of General Practitioners (NHG), addressed evidence on sex factors in their 
guideline development methodologies. We determined whether attention to these factors 
could be improved and, if so, how this could be done.

For this we selected seven recent guidelines on four conditions: hypertension, 
depression, osteoporosis, and rheumatoid arthritis. We studied information obtained from 
interviews with members of the guideline committees and analysed the content of the 
guideline documents. As part of our method, our findings were discussed at a meeting of 
experts.

We found that all the guideline committees concerned applied an 
internationally accepted framework for guideline development. The proportion of male 
members ranged from 67% to 100%. None of the guidelines we studied included a question 
(or subquestion) focusing on sex-related factors. In the literature searches no sex-specific 
search terms were used. Critical appraisals did not include any systematic focus on sex-
related factors or effects. The number of sex-specific recommendations (relative to the 
total number of recommendations) ranged from 0 of 82 and 0 of 148 in the guidelines on 
depression to 16 of 84 in one of the guidelines on osteoporosis.

In this chapter we conclude that when developing guidelines, none of the 
committees systematically focus on sex-related factors that might be relevant to the way 
in which evidence is identified, appraised, or described. A number of recommendations 
are made with the aim of facilitating greater attention to sex-related factors in the current 
methods of guideline development.

Chapter 4

Based on the study reported in Chapter 3, in collaboration with CBO and 
NHG, we designed a tool kit and training course to encourage systematic attention to sex 
differences in guideline development procedures. Chapter 4 describes the development 
of this toolkit and training course. The course was targeted towards guideline developers. 
Its aims were to improve awareness of the relevance of considering sex differences in the 
guideline development process, as well as the competence and skills necessary for putting 
this into practice.

The design and teaching methods of the course were based on adult learning 
styles and principles of changing provider behaviour. It was adjusted to the working 
methods of guideline organizations. The course was taught to, and evaluated by, a group 
of staff members from CBO and NHG. We developed a course with five modules, each of 
which corresponds to a key step in the guideline development process.

The participants rated the training course positively in terms of content, 
programme, and trainers. Their written comments suggested that the course met its 
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objectives. In this chapter we conclude that the training course is the first to address sex 
differences in guideline development. Because the modules and teaching methods of the 
course are widely transferable, the course could be useful for many organizations that are 
involved in developing guidelines. 

Chapter 5 

Chapter 5 investigates the effect of the training course and a second 
intervention, expert feedback, to enhance the consideration of sex differences in clinical 
guideline development. The interventions were tested in six CBO and NHG guideline 
developing committees. The interventions were evaluated by means of a pre- and post-
intervention questionnaire in intervention and control groups for measuring the attitudes 
of guideline developers concerning the importance of considering sex differences. A 
content analysis of intervention guidelines and former versions was performed to measure 
the number of sex-specific statements in the contents of guideline documents.

We found that the attitude of the intervention group did not change 
significantly relative to the control group. Consideration of sex-related factors in the 
guidelines increased relative to available previous versions.

We conclude that education and expert feedback may increase the 
consideration of sex differences in guidelines. However, further efforts are needed to 
implement and test these interventions.

Chapter 6 

For the study presented in this chapter, staff members from guideline 
development committees (GDCs) were offered the training course and expert feedback 
to facilitate attention to evidence on sex differences. Characteristics of discussions on 
sex-specific issues in six GDCs supported by trained staff members were evaluated on 
subject matter, initiator, group approach towards the topic and themes, and whether or not 
conclusions were reflected in the final guideline text.

Evaluation was conducted by means of non-participant observation and 
transcriptions of audio recordings from 22 GDC meetings, and content analysis of meeting 
transcripts and guidelines. Of 87 identified discussion episodes, 68 dealt with sex-specific 
research issues potentially relevant to guidelines. Respectively 51%, 28% and 21% of 
these discussion episodes were initiated by committee members, staff members and 
chairpersons. Group approaches towards the subject matter were generally positive. Data 
from 60% of these discussion episodes were reflected in the final guideline text. Sex-
specific data on reproductive issues were more often discussed and reflected in guideline 
texts than those on other health issues. Discussion episodes initiated by chairpersons were 
most often reflected in the guidelines.
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In this chapter we conclude that the GDCs guided by staff members trained 
in using our framework regularly focussed on sex-specific issues. However, attention to 
sex-specific information on other than reproductive health issues was limited.

Chapter 7

In the final chapter, we provide a summary of the main findings and reflect 
on the research methods used. In addition, the findings of the studies are reflected upon, and 
recommendations for health financing organizations, guideline developing organizations 
and future research are made.

In short, the following main conclusions can be drawn from the studies: 
sex differences are not yet considered in health research proposals in which this might 
have been relevant. Therefore, efforts are still needed to enhance the consideration of sex 
differences in health research proposals. Two main guideline developing organizations 
in the Netherlands did not consider sex-related issues systematically during guideline 
development at the onset of this project (2002). During the past six years their consideration 
of sex-related issues in guideline development has been enhanced and both organizations 
are making efforts to further improve the attention given to these issues. Follow up 
research will be needed to enhance the consideration of sex differences in health research 
and guideline development. 
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Samenvatting

 
In de huidige medische praktijk is wetenschappelijk bewijs een belangrijke 

basis voor klinische besluitvorming. Klinische richtlijnen zijn zoveel mogelijk gebaseerd 
op dit bewijs. Het is belangrijk om in biomedisch onderzoek systematisch rekening 
te houden met sekseverschillen en de invloed van deze verschillen op te nemen in de 
richtlijnen. Dit bevordert een optimale zorgverlening aan mannen en vrouwen. Helaas 
wordt er in biomedisch onderzoek en richtlijnontwikkeling nog steeds weinig aandacht 
besteed aan sekseverschillen. Zowel richtlijnontwikkelingsorganisaties als publieke 
organisaties die biomedisch onderzoek financieren, kunnen helpen om deze situatie te 
verbeteren. 

In dit proefschrift geven we de resultaten weer van vijf evaluatiestudies 
naar de aandacht voor sekseverschillen in biomedisch onderzoek en richtlijnontwikkeling 
in Nederland. In deze studies worden onderzoeksvoorstellen bestudeerd die ingediend 
zijn bij een Nederlandse organisatie die biomedisch onderzoek financiert, en wordt de 
klinische richtlijnontwikkeling bij twee grote Nederlandse richtlijnorganisaties gevolgd. 

Hoofdstuk 2

ZonMw, een financier van biomedisch onderzoek, heeft maatregelen 
genomen om de aandacht voor sekseverschillen in onderzoeksvoorstellen te vergroten. 
Om het effect van deze maatregelen te meten zijn 213 onderzoeksvoorstellen bekeken die 
in 2003 zijn ingediend bij ZonMw. De ene helft van de onderzoeksvoorstellen is ingediend 
bij een onderzoeksprogramma met specifieke instructies om aandacht te besteden aan 
diversiteit (programma Preventie), de andere helft is ingediend bij een programma met 
algemenere instructies (programma Innovatie). 

We hebben onderzocht in hoeverre de onderzoeksvoorstellen de intentie 
hadden om in het geplande onderzoek aandacht te besteden aan sekseverschillen. 
In de voorstellen waarin die intentie niet zichtbaar was, is nagegaan of het relevant 
zou zijn geweest om aandacht te besteden aan sekseverschillen. Bij 23 procent van 
de onderzoeksvoorstellen die zijn ingediend bij Preventie, is aandacht besteed aan 
sekseverschillen; bij Innovatie 10 procent (verschil 13%; 95% BI: 3.1-22.9). Bij 66 procent 
van de onderzoeksvoorstellen die zijn ingediend bij Preventie, is geen aandacht besteed 
aan sekseverschillen, hoewel dit relevant zou zijn geweest. Van de onderzoeksvoorstellen 
die waren ingediend bij Innovatie, was dat 20 procent.

We concluderen uit deze studie dat de maatregelen van ZonMw onderzoekers 
nog onvoldoende stimuleren om in onderzoeksvoorstellen te beschrijven of en hoe zij 
in hun onderzoek aandacht willen besteden aan sekseverschillen. In dit hoofdstuk zijn 
aanbevelingen voor ZonMw geformuleerd over hoe zij haar instructies kan aanpassen 
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en monitoren. Deze aanbevelingen zijn mede gebaseerd op literatuur over het effect van 
soortgelijke maatregelen in andere landen. 

Hoofdstuk 3

In hoofdstuk 3 hebben we onderzocht in welke mate twee Nederlandse 
richtlijnontwikkelingsorganisaties, het Kwaliteitsinstituut voor de Gezondheidszorg 
(CBO) en het Nederlands Huisartsen Genootschap (NHG), aandacht besteden aan 
sekseverschillen bij de ontwikkeling van hun richtlijnen. Meer specifiek is onderzocht 
of de aandacht voor het onderwerp kan worden verbeterd en, als dat nodig is, hoe dit kan 
worden gedaan. 

Voor dit onderzoek zijn zeven recente richtlijnen geselecteerd die vier 
aandoeningen beschrijven: hypertensie, depressie, osteoporose en reumatoïde artritis. De 
informatie is bestudeerd door middel van interviews met leden van werkgroepen die de 
richtlijnen formuleerden. Ook is de inhoud van de richtlijndocumenten geanalyseerd. Als 
onderdeel van de onderzoeksmethodiek zijn de bevindingen voorgelegd aan een groep 
van experts. 

Uit onze resultaten bleek dat alle bestudeerde richtlijnwerkgroepen werkten 
volgens de internationaal geaccepteerde methode van richtlijnontwikkeling. Het aandeel 
mannelijke werkgroepleden varieerde van 67 tot 100 procent. Geen van de bestudeerde 
richtlijnwerkgroepen heeft een seksespecifieke uitgangsvraag gesteld op het moment dat 
de richtlijnen werden opgesteld. In de zoekstrategieën voor het traceren van literatuur zijn 
geen seksespecifieke zoektermen gebruikt. Ook tijdens het kritisch beoordelen van de 
literatuur is niet specifiek gekeken naar sekse. Het aantal seksespecifieke aanbevelingen 
(gezien ten opzichte van het totale aantal aanbevelingen) varieerde van 0 van de 82 en 0 van 
de 148 in de richtlijnen depressie tot 16 van de 84 in een van de osteoporoserichtlijnen. 

De bestudeerde richtlijnwerkgroepen bleken derhalve geen systematische 
aandacht te besteden aan sekseverschillen tijdens het traceren, beoordelen en beschrijven 
van klinische evidentie. Daarom zijn in dit hoofdstuk een aantal aanbevelingen 
geformuleerd hoe deze werkgroepen de aandacht voor sekseverschillen binnen de huidige 
methoden van richtlijnontwikkeling kunnen verhogen.

Hoofdstuk 4

In samenwerking met het CBO en NHG is een toolkit en een cursus 
ontwikkeld om de systematische aandacht voor sekseverschillen in richtlijnontwikkeling 
te stimuleren. De cursus was bedoeld voor stafleden van deze organisaties. Het doel was 
om deze stafleden meer bewust te maken van de relevantie van sekseverschillen en het 
belang om daar aandacht aan te besteden in de richtlijnontwikkeling. Ook zou de cursus 
hen de competentie en vaardigheden moeten bieden om de relevante sekseverschillen te 
verwerken in de richtlijnen. Hoofdstuk 4 beschrijft de ontwikkeling en evaluatie van deze 
cursus.
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Het ontwerp en de methodiek van de cursus zijn gebaseerd op leertechnieken 
voor volwasseneneducatie en gedragsveranderingstechnieken bij zorgverleners. De 
cursus volgde de gebruikelijke methodiek van richtlijnontwikkeling. De cursus bestond 
uit vijf modules, waarbij elke module correspondeerde met een belangrijke stap in het 
richtlijnontwikkelingsproces (knelpuntenanalyse, formuleren uitgangsvragen, literatuur 
zoeken en beoordelen, schrijven van de richtlijn en de commentaarfase). Stafleden van 
het CBO en NHG hebben de cursus gevolgd en vervolgens geëvalueerd.

De deelnemers van de cursus waren positief over de inhoud, het programma 
en de docenten. De commentaren van de deelnemers gaven aan dat met de cursus de 
vooraf gestelde doelen waren bereikt. Het was de eerste cursus die over sekseverschillen 
in richtlijnontwikkeling gaat. Andere richtlijnontwikkelingsorganisaties kunnen de cursus 
ook gebruiken, omdat de verschillende modules en gekozen methodiek van lesgeven 
algemeen van aard zijn. 

Hoofdstuk 5

Naast de cursus is een tweede interventie ingezet om de aandacht voor 
sekseverschillen in de ontwikkeling van klinische richtlijnen te verhogen: feedback van 
een expert in sekseverschillen. We hebben het effect van de beide interventies getest in zes 
richtlijnwerkgroepen van het CBO en NHG. Met een pre- en postinterventievragenlijst 
zijn de interventies geëvalueerd in interventie- en controlegroepen. Zo kon worden 
onderzocht of de interventiegroepen meer aandacht gingen besteden aan sekseverschillen 
bij het ontwikkelen van richtlijnen. Ook is de inhoud van (nieuwe) richtlijndocumenten 
van de interventiegroepen geanalyseerd en vergeleken met oudere versies. Op die manier 
is het aantal seksespecifieke uitspraken in deze documenten gemeten. Hoofdstuk 5 
beschrijft deze evaluatie.

Uit dit onderzoek blijkt dat de houding van de interventiegroep ten aanzien 
van de relevantie om aandacht te besteden aan sekseverschillen in richtlijnontwikkeling 
niet significant verschoven is ten opzichte van de controlegroep. De interventiegroep vond 
het niet relevanter om aandacht te besteden aan sekseverschillen dan de controlegroep. 
De aandacht voor sekseverschillen in de richtlijnen was wel groter geworden ten opzichte 
van de aanwezige voorgaande versies. 

We concluderen hieruit dat een cursus en feedback van een expert de 
aandacht voor sekseverschillen in richtlijnontwikkeling kunnen verhogen. Toch zijn 
vervolgstappen nodig om de interventies te implementeren en te onderzoeken.

Hoofdstuk 6

We hebben aan stafleden die richtlijnwerkgroepen begeleiden, een toolkit, 
een cursus en feedback aangeboden om de aandacht voor sekseverschillen te verhogen. 
Van zes richtlijnwerkgroepen die begeleid werden door een getraind staflid, zijn de 
verschillende discussies over sekseverschillen geïdentificeerd en gedocumenteerd. 
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Vervolgens is gekeken naar het onderwerp (reproductieve gezondheid zoals bijvoorbeeld 
borstvoeding, zwangerschap of fertiliteit, of andere sekseverschillen), de initiator van 
de discussie, hoe de groep het onderwerp van gesprek benaderde en de verschillende 
thema’s die aan bod kwamen binnen de discussie. Ook is onderzocht of conclusies van 
een discussie werden overgenomen in het uiteindelijke richtlijndocument. 

Voor deze evaluatie beschreven in hoofdstuk 6 hebben we gebruikgemaakt 
van niet-participerende observatie. In totaal zijn 22 vergaderingen in de rol van observator 
bijgewoond. De transcripten van geluidsopnamen zijn uitgewerkt en een inhoudsanalyse 
is uitgevoerd op de transcripten en de uiteindelijke richtlijndocumenten. Uiteindelijk zijn 
87 relevante discussies geïdentificeerd. Hiervan gingen 68 discussies over informatie die 
mogelijk terug kon komen in de uiteindelijke richtlijn. Van deze 68 discussies was 51, 28 
en 21 procent geïnitieerd door respectievelijk een groepslid, staflid en de voorzitter. De 
werkgroep benaderde het onderwerp van discussie voornamelijk positief. Informatie van 
60 procent van deze 68 discussies was terug te vinden in de uiteindelijke richtlijntekst. 
Informatie over reproductieve gezondheid werd vaker bediscussieerd dan informatie 
over andere sekseverschillen. Discussies die de voorzitter initieerde, werden vaker terug 
gevonden in de richtlijn. 

Uit de resultaten blijkt dat richtlijnwerkgroepen die worden begeleid 
door getrainde stafleden, regelmatig aandacht besteden aan sekseverschillen tijdens het 
richtlijnontwikkelingsproces. Er is maar beperkt aandacht voor andere sekseverschillen 
dan reproductieve gezondheid. 

Hoofdstuk 7

In het laatste hoofdstuk van het proefschrift wordt een overzicht gegeven van 
de belangrijkste onderzoeksbevindingen en wordt gereflecteerd op de onderzoeksmethoden 
die zijn gebruikt in dit proefschrift. Tevens worden enkele aanbevelingen gedaan voor 
financieringsorganisaties van biomedisch onderzoek en richtlijnorganisaties. 

Concluderend kan gesteld worden dat uit de evaluatiestudies naar voren 
komt dat in  biomedische onderzoeksvoorstellen nog geen (of onvoldoende) aandacht 
wordt besteed aan sekseverschillen, op momenten dat dit wel relevant kan zijn. 
Daarom zullen instanties die onderzoek financieren hieraan extra aandacht moeten 
besteden. Aan het begin van ons onderzoeksproject (2002) besteedden twee belangrijke 
richtlijnorganisaties in Nederland niet systematisch aandacht aan sekseverschillen tijdens 
de ontwikkeling van hun richtlijnen. In de afgelopen zes jaar is hun aandacht voor sekse 
in richtlijnen groter geworden en hebben deze organisaties concrete initiatieven genomen 
om de aandacht voor dit onderwerp te verbeteren. Er is echter vervolgonderzoek nodig 
om de aandacht voor sekse in biomedisch onderzoek en richtlijnontwikkeling verder te 
blijven monitoren.
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Allereerst wil ik mijn co-promotor Joke Haafkens en mijn promotoren 
Patrick Bindels en Niek Klazinga bedanken. Joke dankjewel dat je mij al die jaren 
hebt willen begeleiden en terzijde hebt willen staan. Je vertrouwen deed mij erg goed. 
Onderzoeks-opperhoofd Patrick, dankjewel voor je goede zorgen en adviezen. Fijn dat ik 
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Prof. Dr. Jan Swinkels dank ik hartelijk voor hun deelname aan de commissie en hun 
bereidheid mijn manuscript te beoordelen tijdens de vakantieperiode. Beste Stuart, ik 
kijk nog altijd positief terug op jouw lessen en scriptiebegeleiding tijdens mijn studie 
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voor je grote bijdrage. Marian Hellema, dank je voor je inzet tijdens het ontwikkelen 
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achterhoofd dan de voorkant. Dank voor jullie gezelligheid en steun de afgelopen jaren. 
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bijpraten rondom de (jop)lunch. De uitjes (tot in Paradiso aan toe) maakten het onderzoek 
doen aangenamer. Dankjewel voor jullie steun, belangstelling en gezelligheid.

Andere collega’s op de afdeling (waaronder natuurlijk de hardlopers!). 
Hartelijk dank voor de gezelligheid en steun waar nodig. Het is een genot om op de 
afdeling Huisartsgeneeskunde te werken. Baas Bert, dank voor je vertrouwen. Collega’s 
van de afdeling Sociale Geneeskunde (de buren): dank voor de leuke wandelgangcontacten 
en navraag naar mijn onderzoek. Ook mijn nieuwe bazen en collega’s via mijn nieuwe 
banen (op en buiten de afdeling Huisartsgeneeskunde) wil ik hartelijk danken voor hun 
steun en begrip.

Lieve vrienden, dankjewel voor de leuke afleiding en uitjes. De laatste 
maanden had ik veel minder tijd om af te spreken maar dat kan gelukkig weer! Ik heb er 
zin in. Als dank van mij een grote glimlach voor jullie tijdens Dj Tommi. Also, my friends 
abroad. Thank you so much for your support!

Lieve paranimfen. Het is een genoegen dat jullie naast mij staan. Lieve 
Marijn, dank voor de vele ontspanningsmomenten. Ik hoop dat er nog vele komen. Lieve 
Jolanda, dankjewel voor je schouder en gezellige bijkletsmomenten. Ik zou niet zonder 
hebben gekund.

Lieve ouders, dankjewel voor jullie opvoeding, investering in mijn 
toekomst, interesse, support en getoonde trots. Ik zal dit boekje deels aan jullie opdragen. 
Lieve Rins, dank voor je support en zorg. Lieve schoonouders, dank voor jullie interesse 
en trots. Lieve familie en schoonfamilie, dankjewel voor jullie belangstelling.

Lieve Flip, dankjewel voor je begrip, support en wat al niet meer (te veel 
om op te noemen!). Je bent een heerlijke huisgenoot. Ik zie uit naar onze komende jaren 
samen… zonder te moeten werken aan een proefschrift.
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Curriculum Vitae

 
Debby Keuken werd geboren op 21 mei 1973 te Amsterdam. Na het 

behalen van het Gymnasium B diploma in 1992 aan het Murmellius Gymnasium te 
Alkmaar, begon zij in datzelfde jaar met de studie Medische Biologie aan de Universiteit 
van Amsterdam. Tijdens haar studietijd was zij lid van de studentenvereniging SSRA en 
verrichtte daar verschillende bestuursfuncties, waaronder een jaar full time als secretaris 
van het algemeen bestuur. In 1995 verruilde zij Medische Biologie voor een doctoraal 
Wetenschapsdynamica (biologische variant) aan dezelfde universiteit. In 2000 behaalde 
zij haar doctoraal en vertrok begin 2001 voor een reis van 7 maanden door Australië. 
Na terugkomst startte zij in december 2002 bij de afdeling Huisartsgeneeskunde van 
het Academisch Medisch Centrum-Universiteit van Amsterdam als onderzoeker aan het 
project “Genderbias in wetenschappelijk onderzoek en richtlijnontwikkeling ten behoeve 
van de Nederlandse gezondheidszorg”. In 2004 begon zij als onderzoeker aan het project 
“Diversiteitsconsultatie voor richtlijnontwikkelaars”. De resultaten van beide projecten 
staan beschreven in dit proefschrift. Sinds maart 2008 werkt Debby als cohortbeheerder 
bij de afdeling Huisartsgeneeskunde en als coördinator van de BioBusiness summer 
school bij de Graduate School for Medical Sciences, beide in het Academisch Medisch 
Centrum.
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