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Quality in occupational health care 

 

Physicians have the responsibility to keep up-to-date with developments in their field 

in order to guarantee a high level of quality of health care. It is no longer regarded as 

sufficient, when physicians rely only on the knowledge from their professional 

education and on the practical experience gained afterwards during their working 

lives. There is public concern for the quality of health care, and society demands 

accountability on the part of physicians. What up till now had solely been in the hands 

of health professionals is increasingly being judged by others.1 Authorities are getting 

more involved in the quality of health care delivery and are setting up standards which 

physicians have to meet. For instance, the introduction of managed care, such as 

programmes for reviewing the medical necessity of specific services and controls on 

inpatient admissions and lengths of stay, leads to physicians having to justify their 

decisions and validate their advice. Moreover, patients are behaving more like 

articulate consumers. Since the mass availability of the Internet, access to health- and 

health care information has become much easier and physicians are expected to 

know, discuss, and explain the medical information found by patients. However, 

science is moving fast, resulting in an enormous amount of new evidence which is 

expanding every day, making it difficult for physicians to keep up-to-date. 

 

For occupational physicians (OPs), it is probably even harder to keep up-to-date than it 

is for most medical specialists. Most medical specialists have to keep up-to-date only 

in their own (organ-specific) medical field, whereas OPs, like general practitioners and 

e.g. specialists in internal medicine, have to keep up in a broader range of medical 

fields, since they see patients with a wide variety of health questions and diseases.  

OPs focus their tasks primarily on three key objectives:  

1. They support the maintenance and promotion of workers’ health and working 

capacity; 2. They improve the working environment and the work itself, to make it 

conducive to safety and health; and 3. They develop the organization of work, and 

working cultures so that health and safety at work is supported, and in doing so, they 

also promote a positive social climate and smooth-running operation, and may 
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enhance the productivity of the enterprise.2 This implies that OPs have to take into 

account not only the values, expectations, and interests of the patient or employee, 

but also those of other stakeholders, e.g. employers, company management, works 

councils, and government (legislation).3 Correspondingly, it is known that OPs require 

valid information on, in particular, medical, legal and rehabilitation topics on a daily 

basis.4 

However, it seems that although OPs need to be up-to-date, by using the latest 

evidence in their practice, it is not common for them to do so in all cases. Like other 

physicians, OPs are busy people, are not used to looking for the most recent evidence, 

and do not know how to sort easily through the overwhelming volume of evidence 

they face. They rather look for pragmatic solutions or consult colleagues or experts to 

meet their information needs in their daily practice.4 Unfortunately, the advice that 

OPs routinely get from colleagues or experts can differ substantially from the best 

available scientific evidence.5   

 

 

Evidence-Based Medicine 

 

In response to the lack of evidence used in the daily decision-making process of 

physicians, and as a means of searching in an efficient way for evidence, Evidence-

Based Medicine (EBM) made its entrance during the latter decades of the previous 

century and has proven its effectiveness in the clinical medical fields during the 

beginning of this century. It involves the integration of the best evidence from 

scientific literature with the physician’s expertise and the patient’s unique values and 

circumstances.6 It focuses not so much on physicians being completely up-to-date, but 

rather on their awareness of what they do not know and their ability to identify where 

and how to find it. Practising EBM involves 5 steps (see table 1). 
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Table 1. The five steps of practising EBM (Straus et al., 2005). 

5 Steps of EBM  

1. The physician should convert the need for information into an answerable question. 

2. The physician should track down the best evidence with which to answer that question. 

3. The physician should critically appraise that evidence for its validity (closeness to the truth), impact 

(size of the effect), and applicability (usefulness in health practice). 

4. The physician should integrate the critically appraised evidence with health expertise and with the 

patient’s unique biology, values, and circumstances. 

5. The physician should evaluate the effectiveness and efficiency in executing steps 1 through 4 and seek 

ways to improve them both for the next time.  

 

 

These steps can be feasible and useful for OPs and, following primary health care, 

EBM is now making its entry within the occupational health field.7 Differing from the 

more regular EBM practice, in evidence-based occupational health the problem can 

involve a branch of industry, a company, an occupational group or an individual. In 

addition, the ‘patient’s unique values and circumstances’ could be extended to the 

values and circumstances of other stakeholders like the employer, company 

management, and labour inspectorate. In addition, not only is the area of health and 

diseases the subject of expertise, but also the area of work and social security.  

 

Obstacles in evidence use in Occupational Health (OH) field 

EBM has not yet been implemented in the OH field to the extent that it has been 

implemented in some advanced sectors in the clinical field and in general practice. 

From studies in the clinical field, we know that obstacles still exist in the 

implementation of EBM that also play a role in the OH field. There is a lack of skills in 

formulating answerable questions, and in searching and appraising literature; the 

capacity of integrating evidence with the decision making process is limited; there is 

insufficient time available and a limited overview of available sources of evidence. 

Additionally, for OPs there is the extra obstacle that main medical and social sciences 

databases often lack solid evidence on work-related outcomes.8 In other cases, 

evidence is not easy to find as the available search tools are not well suited for work-

related topics, which is why new tools had to be developed and tested.7,9-11 Searching 

for relevant evidence is therefore not easy for OPs, but it is feasible.8  
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Consequently, if we want to implement EBM in the OH field and evaluate its 

effectiveness on the quality of health care, we have to take into account these 

obstacles and try to overcome them at least partially. For a successful implementation 

of EBM in the OH field, we can learn from knowledge management strategies.  

 

 

Knowledge Management 

 

Knowledge management can be instrumental in an effort to overcome the 

information overload OPs face, and compensate for their lack of knowledge and skills 

on EBM. From a knowledge management perspective, there are two kinds of 

knowledge that physicians need to possess: explicit and tacit knowledge. Explicit 

knowledge is ‘codified’ and recorded in a structured way in, for example, a journal or 

textbook. The knowledge that is focused on in EBM is explicit knowledge (evidence). 

Tacit knowledge is mostly stored in physicians’ heads and involves the know-how and 

the skills they use, including the perspectives and schemes that are not always easy to 

define, which physicians use during their practice and consultations. These days, a lot 

of knowledge is being consolidated in ‘knowledge products’ (or digital forms thereof) 

like protocols and guidelines. Scientific knowledge from various disciplines (medical, 

psychological, biomechanical, toxicological, etc.) and sometimes even legislative, 

economic, and ethical knowledge is incorporated in these products.  

Knowledge management involves an organization’s or community’s activities like 

generating, searching, sharing, applying, and evaluating both explicit and tacit 

knowledge to add value to the performance of physicians. This added value can be 

expressed in direct output like clinical productivity, quality of care, patient satisfaction 

and efficiency, but also in the contribution to physicians’ job satisfaction and their 

perception of self-efficacy. Knowledge management aims at designing these activities 

in the most effective, efficient, and creative way in order to stimulate physicians to 

carry them out and to control the quality of care. The process of managing 

knowledge needs support in several ways. In this thesis we focus on two ways. One 

way is ‘information-oriented’ and concentrates on the access of knowledge which is 
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an essential prerequisite for progress. There is a need to manage easy access for OPs 

who practice EBM as they have to integrate evidence in their decision-making process. 

This is a task for OPs themselves, but also for e.g. managers of OH providers. 

However, access to knowledge does not automatically lead to a search for knowledge 

and to the use of knowledge. A second way of supporting knowledge management is 

more ‘learner-oriented’ and concentrates on the use of knowledge, emphasising the 

education which is needed to be able to use knowledge. As mentioned before, many 

OPs need to improve their EBM skills and need education in EBM to optimize their 

EBM practice.12  

 

Knowledge infrastructure 

The availability of a knowledge infrastructure on a national or local level is an essential 

aspect for the access of knowledge. Good facilities are needed for searching and 

finding knowledge, for developing knowledge products, for knowledge 

dissemination, and for implementing knowledge and knowledge products in the daily 

practice of physicians. Therefore, a well-functioning knowledge infrastructure within 

the direct workspace of physicians as well as outside it is needed to support the EBM 

practice. A good knowledge infrastructure encompasses three types of facilities or 

instruments: Information and communication technology (ICT) instruments; 

organisational instruments; and human resource development instruments.  

ICT instruments, often presupposing other material facilities, can create the practical 

preconditions, like Internet access, availability of search strategies, digital libraries, full-

text articles facilities and guidelines or protocols. Additionally, the organisational 

structure and culture of the work environment of physicians should support them to 

keep up-to-date and to carry out any necessary knowledge management activities. 

Negative feedback such as demanding only a high production in quantitative terms, 

e.g. number of medical examinations, can be a serious obstacle for EBM 

implementation. Consciously using the right human resource management techniques 

like providing opportunities to share knowledge, e.g. during a morning report or a 

journal club, also promotes the practice of keeping up-to-date by using the latest 

evidence. 
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There are some obstacles in the knowledge infrastructure for the OH field. For 

instance, we know that not every OP has access to the Internet, or to essential 

databases or full-text scientific articles. We also know that not all OPs are being 

stimulated by their manager or other key persons in their working environment to 

practice EBM. In addition, we do not know what knowledge infrastructure facilities 

are available for OPs and how important these facilities are for OPs to practice EBM.  

 

Continuing Medical Education 

Continuing Medical Education (CME) is an important instrument for knowledge 

management as well. CME concentrates on the use of knowledge and the learning 

which is needed in practice and has been defined as: “Any and all the ways by which 

doctors learn after formal completion of their training.”
13 The main aim of CME is to 

improve the professional performance of physicians and for that reason recertification 

and (re-)accreditation are related to it. CME is a form of adult or postgraduate 

education which strongly appeals to the physicians’ own motivation and the relevance 

for the (clinical) practice and relates new learning to past experiences.14 Therefore, it is 

essential that the latest evidence is being integrated into CME programmes. The most 

effective ways of CME include active learning opportunities, learning delivered in a 

longitudinal or sequenced manner, and the provision of enabling methods to facilitate 

implementation in the practice setting.13,15 Additionally, CME opportunities for 

physicians can influence their job satisfaction in a positive way. Learning new 

knowledge and refreshing the knowledge gained in the past can reduce the feelings 

of boredom and lack of self-confidence that sometimes occur after many years in 

practice.16-18  

Since EBM is relatively new in the OH field, many OPs still lack sufficient knowledge 

and skills in EBM. A recent study revealed that in most cases, OPs’ attitude towards 

EBM is fairly positive.4 Unfortunately, there are not many postgraduate EBM courses 

tailored to the OH field available, let alone ones being evaluated on improvements in 

EBM knowledge and skills. Insights from CME can help us to develop effective EBM 

courses for OPs. Next, these courses can be evaluated on the effectiveness related to 

EBM knowledge, skills, and behaviour and effects on job satisfaction and self-efficacy 

can be evaluated as well.   
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E-learning 

With the availability of the Internet, e-learning has gained popularity and is being 

implemented in the CME of physicians. E-learning uses Internet technologies to 

enhance the knowledge and performance of learners and offers them control over 

content, learning sequence, pace of learning, time, and often media. This allows 

learners to tailor their own education agenda to meet their personal learning 

objectives. In the medical education context, e-learning seems to be at least as 

effective as traditional instructor-led methods such as lectures.14 However, developing 

e-learning is expensive and the application depends for a large part on a well-

developed knowledge infrastructure including high-level educational institutes and 

digital libraries, to organise access to e-learning materials. E-learning, more concretely 

as an introductory EBM course for OPs, can support the CME of OPs in different 

countries since it is available via the world-wide web 

 

 

Objectives of this thesis 

 

In this thesis we first explore the role of the knowledge infrastructure on EBM practice 

of OPs. Next, we analyse the effectiveness of various forms of CME for the OH field. 

The objectives are: (1) to explore which knowledge infrastructure facilities are needed 

as support for the EBM practice of occupational physicians; and (2) to determine the 

effect of continuing medical education (CME) interventions on the implementation of 

EBM with the ultimate aim of enhancing the professional performance of OPs. These 

objectives are illustrated in figure 1. 
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Figure 1. Conceptual model of the factors involved in improving the use of evidence by occupational 
physicians (OPs) with the aim to improve their professional performance. 
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complete knowledge infrastructure on various levels is a precondition for OPs to 
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EBM practice can be regarded as the extent, frequency, and quality of the use of 

evidence when solving problems. Ultimately this should lead to improved professional 

performance and more sound advice in sickness absent management. Finally, it is 

hypothesized that CME interventions affecting the professional performance of OPs 

may enhance their job satisfaction and occupational self-efficacy. 
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Outline of this thesis 

 

Chapter 2 first explores elements of a knowledge infrastructure that are important 

for evidence-based occupational health care. In view of experiences in the 

Netherlands, an example is given on how a well-functioning knowledge infrastructure 

could be developed and could operate. Chapter 3 elaborates on chapter 2 and 

presents a description of available knowledge infrastructure facilities and the 

relevance and significance to practising EBM as perceived by occupational health 

professionals in various countries.  

In the next four chapters (4 till 7) a multifaceted EBM intervention is tested in a 

randomized controlled trial within the context of CME. The EBM intervention 

combines an EBM course with recurrent case method learning sessions in order to 

train OPs in using EBM by solving their patient cases and to share the evidence they 

searched for as well as the tacit knowledge they possess. In Chapter 4, the effect of 

the EBM intervention on the knowledge, skills, and behaviour of OPs towards EBM are 

studied. Chapter 5 describes the quality of the evidence-based advice of occupational 

health physicians as a result of this EBM intervention. The professional performance, 

job satisfaction, and self-efficacy of OPs are studied in Chapter 6. The OPs’ perceived 

value of this EBM intervention related to their professional performance, assessed in a 

qualitative study, is described in Chapter 7. In chapters 8 and 9, the effect of e-

learning in the context of CME for occupational health care is the central theme. 

Subsequently, in Chapter 8 the effect of e-learning within a CME context is tested 

among Dutch OPs in a randomized controlled trial. Based on these findings, an EBM 

e-learning module was developed and tested in a wide variety of countries. The 

findings of this international study on the EBM knowledge, skills, attitude, and the use 

of evidence by occupational professionals are described in Chapter 9.  

The main research findings of the thesis will be discussed in the general discussion in 

Chapter 10. Conclusions, implications for practice, and recommendations for further 

research will also be stated in this final chapter. 
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Abstract 

 

Expertise on work and health topics is the foundation for the added value of 

occupational health (OH) professionals to the health of the working population. 

Professionals should therefore practice in accordance with high quality standards and 

latest evidence. As adequate knowledge management and a supportive knowledge 

infrastructure are needed, OH professionals can discuss opportunities to strengthen 

both. Occupational health services ought to offer ICT facilities, stimulate 

organizational conditions and human resource development to implement evidence-

based practice. On national level a portal including a virtual library, tailor-made for 

occupational health, providing access to high quality websites, abstracts and full text 

articles and books, is a backbone for further developments. Expert groups on various 

topics can function as a top reference level for new or complicated questions and 

issues. As an example of an initiative to foster progress, the Dutch Knowledge Infra 

Structure program for OH professionals (2004-2006) is introduced. This program 

included efforts to develop the infrastructure itself and projects to develop concrete 

tools and instruments.  
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Added value of occupational health professionals depends on 

knowledge 

 

In order to guarantee good quality of care to companies and workers, occupational 

health (OH) professionals have to use state of the art knowledge in daily practice.1-3 

Fortunately, today companies and workers are getting more eager to know about 

working conditions, hazards in the workplace and health. A problem is the poor or 

limited facilities in many countries to support them. When good information is 

available e.g. through a high quality website or help desk, their questions can be 

answered and they can receive suggestions for solutions. In Canada the 

“Occupational Safety and Health Answers” facility has been developed to inform the 

public and is widely used and highly appreciated by all involved parties 

(http://www.ccohs.ca/oshanswers/). Such practice reflects what we all want: workers 

and companies interested in occupational health issues and able to inform themselves 

and to resolve problems. But even when good facilities are available, workers and 

companies will search for professionals support when they want to be sure that the 

information found is valid, up-to date and relevant for their own situation. Some cases 

are too complicated for self care and in other cases companies need exposure 

measurements. Concrete health care activities such as a diagnostic medical 

examination might be wanted by a worker, or a workers’ council might like to discuss 

with experts the need for a screening programme. Then OH professionals are needed 

with practical experience and able to transfer and interpret scientific knowledge.  

 

For example, a hairdresser with current asthma complaints needs knowledge about 

risks at work and good practices. Fortunately, the owner of the salon is anxious as 

well and stimulates her to search for more information. She visits the Dutch website 

“The healthy hairdresser” (http://www.healthyhairdresser.nl/), after she has learned in 

vocational training about potential risks in the workplace and about the existence of 

the website. On this website she finds ‘standard information’ such as tips about 

prevention and rehabilitation on occupational contact dermatitis, and a warning for 

the risk of occupational asthma in general terms. Now she knows there might be a 
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serious problem and she feels the need to have professional support to diagnose if 

there is an occupational disease indeed. Measurements have to be done and proven 

adequate solutions have to be suggested, discussed, implemented and evaluated. To 

be able to deliver a high quality professional advice and care, OH professionals use up-

to-date information from professional guidelines or websites, scientific literature 

databases, articles and reviews and other original sources. In figure 1 the two current 

main ways of knowledge (information) dissemination toward the shop floor are 

presented in a scheme: ‘standard’ information without professional interference, and 

‘up-to-date technical complex information’ where professional support is needed.   

 

 

 

Figure 1. Two ways of knowledge (information) dissemination, ‘standard information’ without professional 
interference, and ‘up-to-date technical complex information’ where professional support is needed. The 
practice of a hairdresser is chosen as an illustration.  
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This scheme and expectations might be clear, but when OH professionals have to rely 

on the state of the art knowledge, how and where will they find all relevant 

knowledge? This issue is not a simple one, as occupational health includes the care for 

all kind of industrial branches and occupations, representing a wide variety of risks: 

ergonomic, chemical, physical like noise and radiation, biological like viruses, mental 

and organizational. This is the reason why occupational health involves a large 

number of professional disciplines. Moreover, people differ in capacities and 

susceptibilities including the impact of genetic predispositions and relevant medical 

conditions such as chronic diseases and the use of potent prescribed drugs or 

supportive medical devices such as implantable cardioverter defibrillators (ICDs). 

Consequently, many different medical disciplines might be involved as well. Another 

aspect is the actuality of the sources as the half lifetime of most knowledge is limited 

to four or five years.4 This all implies high demands on the availability and quality of 

up-to-date knowledge and information.5 As access to various sources of knowledge is 

not everywhere available, this has to be organized.  

 

To support OH professionals in their task to transfer knowledge to the workplace they 

need not only access to international scientific journals and books. In daily practice we 

see an essential contribution of national journals, reports, websites, conferences and 

courses that give access to international publications on (occupational) health issues. 

National media offer added value presenting and discussing various opinions of 

practitioners, experts, unions and employers’ federations. Often results of original 

studies have to be reviewed, appraised, combined and translated in new knowledge 

products useful for practice, such as practice guidelines and threshold limit values.  

In the Netherlands it turned out however that this variety of knowledge was not easily 

accessible for most of the professionals.   

First of all, professionals have to know how to recognize and develop knowledge 

questions and how to perform a search in literature. A recent survey study has shown 

that occupational physicians have little questions in their daily practice when asked 

for. We have titled these questions ‘manifest’ questions. During observations in daily 

practice and subsequent discussions about cases however, they presented many 

knowledge questions which we have titled ‘latent questions’.6 Next, when answering 
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these questions they rely primarily on advice from colleagues, whereas these advices 

were found to differ substantially from the best evidence from the literature.7 We 

concluded that the search motivation of occupational physicians has to improve 

substantially.  

Secondly, in the Netherlands and in most other countries there is no clear overview of 

the places where state of the art professional knowledge can be found. It is hard to 

find the right sources providing high quality knowledge. Most of the time OH 

professionals tend to stick to sources they already know, which leave them with some 

blind spots for other relevant sources.8 To complicate this all even more, many 

professionals suffer from information overload, especially since the introduction of the 

internet, caused by many, often low quality, sources and a poor organisation of the 

infrastructure.9   

 

When OH professionals are aware of their knowledge questions and know where to 

find answers, there is the question of who has to pay for access to literature 

databases that are not for free such as PsycINFO, and how to get the full text journal 

article when these are not for free. It is not only practical matters that can hinder. 

Many professionals are lacking in search skills to find relevant literature in databases 

and skills how to assess the quality of the publications found. The ways to find implicit 

knowledge are relevant as well, e.g. how-to-do advises that are not (yet) written 

down. In a next step you can share the search effort or knowledge found with 

colleagues and clients. Unfortunately, in Dutch occupational health services (OHS) 

sharing questions and knowledge is not common practice everywhere. Finally, there is 

the question of how to evaluate knowledge which is applied. We would like to know 

if the employee or manager has received the benefits of evidence-based advices or 

care. The application of knowledge in everyday practice can be advanced e.g. by 

feedback in peer group meetings.   
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Knowledge infrastructure on various levels  

 

To support professionals a good knowledge infrastructure is needed. Knowledge 

infrastructure can be regarded as the sum of all sources and means which is available 

to find relevant new knowledge for problems at hand. A good knowledge 

infrastructure requires adequate technical facilities e.g. Information Technology (IT) 

and a (virtual) library; appropriate organizational conditions such as incentives on 

sharing knowledge; and human resource development of professionals e.g. to learn 

search strategies for practice. 10 We will describe facilities on local, national and 

international level that can be developed or improved.  

 

At a local level a technical infrastructure is needed such as IT and internet access at 

the workplaces of all professionals. OHSs can support professionals to manage 

knowledge properly by creating opportunities and incentives for exploring, sharing 

and applying knowledge that can benefit employees and companies. They can foster 

interdisciplinary co-operation, organize appropriate contracts with a firm, provide 

enough time and practical facilities. 

On a national level, relevant actors are professional organizations, national institutes, 

universities, employer’s confederations, trade unions, and the government. A 

technical infrastructure can include a virtual library; a national network of expert 

groups on various topics; internet-based access to quality-appraised relevant sources; 

facilities to develop guidelines and threshold limit values; knowledge transfer media 

such as national professional journals; education and training courses to develop skills 

to find, share and apply knowledge. There is a need to develop easy-to-apply search 

strategies and practical tools such as search filters.  

International facilities include e.g. the Cochrane Occupational Health Field in Finland 

(http://www.cohf.fi/), the Canadian Centre for Occupational Health and Safety 

(CCOHS), ILO and network organizations such as the WHO collaborating centers in 

occupational health. WHO has published the Technical Report “A practical guide for 

the use of research information to improve the quality of occupational health practice 

for occupational & public health professionals” in 2006.11 Furthermore, International 
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Commission on Occupational Health (ICOH) scientific committees and meetings offer 

good opportunities for sharing knowledge.  

 

 

The Dutch Knowledge Infrastructure (KIS) programme 

 

OH professionals in each country can start initiatives to strengthen the local and 

national infrastructure. Recent Dutch initiatives are hereafter presented as an 

illustration. In the Netherlands we started in 2004 and 2005 ten projects as parts of 

the Knowledge Infra Structure (KIS) programme with support of the Dutch Ministry of 

Labor. The aim was to discuss and develop the infrastructure itself and to deliver 

search tools and assessment instruments to improve the knowledge infrastructure 

substantially.  

The projects on tools and instruments included different concrete subjects and are 

partly published elsewhere or are still ongoing and will be published. A number of 

projects was dealing with search strategies and is published already.12-15 One project 

evaluated AGREE (Appraisal of Guidelines for REsearch and Evaluation) as a quality 

assessment system for practice guidelines.16 Projects evaluating the effectiveness of an 

EBM course supplemented by peer group case discussions are still ongoing. For 

practical use an Electronic lesson on EBM for occupational health practice was 

developed and a mid-level EBM course was developed and evaluated. Furthermore, 

we started five Cochrane systematic reviews relevant for occupational health which 

will be published. In 2006 an invitational conference on knowledge infrastructure 

facilities within OHSs has been organized and an international workshop on economic 

outcomes of occupational health interventions. Results of a delphi study on the last 

subject will be published.17    

 

In this paper we will describe in further detail the results from one comprehensive 

project which concentrated on the discussion and development of the knowledge 

infrastructure itself, as this project formed the core of the KIS programme. The issue 

was the situation in our country, and in many other countries, that OH professionals 
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were not able to find knowledge or information easily while at the same time 

employees, companies and health care in general made rapid progress in information 

searching and finding. Evidence-based medicine/health strategies were taught to 

increasing numbers of OH professionals, but could not easily be brought into practice 

as the facilities were lacking. Internet offered to professionals numerous sources but 

mostly of poor or unclear quality. The situation could be characterized as chaotic and 

potentially even threatening the quality of occupational health care itself. The 

question was to increase insight in the essentials of a knowledge infrastructure and, if 

possible, to start initiatives for improvement.   

 

In this project, first it was necessary to order the different concepts, elements and 

current initiatives as we had no overview and no insight in essential elements, 

relationships, quality aspects and effectiveness. Literature, consultations and an 

invitational conference have led to the distinction of four key elements or functions in 

the infrastructure needed to provide knowledge to OH professionals: (1) scientific 

research and development, (2) support of knowledge transfer by development of 

instruments for practice and through e.g. national journals, (3) education and training, 

and (4) a leading national OH portal including a virtual library (figure 2).  

Within the infrastructure we singled out scientific research and development including 

applied research, as an important element producing new knowledge and scientific 

instruments basic for new developments in practice. Evaluation research can reflect 

quality and effectiveness of occupational health practice. As another element we 

distinguished the development of a set of instruments for practice. Examples are: 

threshold limit values e.g. for vibration and chemical exposure, practice guidelines e.g. 

to treat nervous exhaustion (adjustment disorders) for occupational physicians and 

psychologists, measurement protocols e.g. for biological exposure and work pressure, 

criteria documents e.g. how to diagnose work-related upper extremity 

musculoskeletal disorders. The set of instruments is essential to facilitate not only 

professionals’ practice, but also to organize control measures and quality assurance on 

the shop floor. To support transfer of knowledge, other current and important 

initiatives have to be mentioned as national journals and conferences, regional 

meetings of professionals, various website initiatives including forum functions to 
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exchange knowledge. We regarded education and training as a third important 

element of the infrastructure, since the professional vocational training and 

continuous professional development should be based on the latest findings and 

insights. Modern developments are in-company support and facilities offered by 

educational institutes to occupational health services, large companies and industrial 

branch organizations. As a last essential element we differentiated a national portal 

for OH professionals including a high quality virtual library where the latest knowledge 

can be found easily and efficiently using modern search strategies and tools. We 

added the availability of top experts and experts groups within this facility as they can 

support professionals in answering complex or new questions.   

Finally, the whole infrastructure has the purpose to support OH professionals in 

practice and the occupational health services, and in a fact to improve working 

conditions and health on the shop floor, to support government policies and to 

benefit employees and companies.  

 

 

 
Figure 2. The four key elements in the infrastructure needed to provide knowledge to OH professionals to 
improve working conditions and health of the client system and to benefit employees and companies. 
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A number of institutes or actors can be distinguished within each of the different 

‘elements’ such as universities, national institutes, education and training institutes, 

professional associations, practice guideline developers, national journals, website 

initiatives and many others. It is important to notice that creative and mutual 

interconnections are essential for the total infrastructure to function well. For 

example, universities should cooperate with professionals in practice because they 

need each other in order to determine the effectiveness of already existing 

occupational health interventions, but also to generate new research projects based 

on new knowledge questions arising from the field. Many institutes or actors are 

presented in more than one element of the infrastructure such as both guideline 

development and education about the guideline to increase effectiveness. For the 

same reason we see increasing alliances between actors. 

Discussing the state of the art in the Netherlands we discovered both weak and strong 

points within each of the elements, and in the interrelationships between institutes 

and actors. Interestingly, it was often difficult to discover who was responsible or who 

might be held responsible for what. Sometimes competing interests hindered creative 

and productive relationships between institutes and actors, but also many examples 

were found where good collaboration was realized e.g. in the development of 

guidelines for occupational physicians.  

 

After this first phase of conceptualization and exploration we had the task to strive for 

concrete improvements. Within the infrastructure we noticed a large gap between 

existing knowledge sources and the poor access for OH practitioners. Adequate 

bridging initiatives were lacking or only covering a part of the problem. The contrast 

with the current facilities present at universities was striking. Therefore we decided to 

concentrate efforts within the program on the realization of a national portal for OH 

professionals with the main aim to support OH professionals in finding and sharing 

existing knowledge. To elaborate and realize this facility we used an invitational 

conference, interviews and a program steering committee of stakeholders and users. 

Following the discussions we decided to include in the portal various functions such as 

(1) a virtual library and (2) an overview of high quality websites and other sources and 

(3) a representation of top expert groups.  
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Professional associations of most relevant OH disciplines agreed with the plans and 

stated that they took responsibility for the realization. Individual OH professionals 

were enthusiastic and universities and other institutes were committed. A mock-up of 

the portal has been constructed and has been used to foster commitments. A 

“requirements analysis” has been completed. The first content will exist of the most 

relevant high quality websites for various topics useful for OH professionals. These 

websites will be selected and the quality will be judged by multidisciplinary working 

groups of dedicated OH professionals recruited by the professional associations. 

Financial constraints are the last barrier before the portal can start in reality.  

 

In a next phase we plan to integrate a virtual library in the portal. In collaboration with 

universities we explore contracts with providers of relevant literature databases and 

publishers of relevant scientific journals. In this intended virtual (digital) library we 

want to realize direct access to (1) a number of most relevant international literature 

databases, (2) international journals for scientific articles and reviews, and e-

handbooks (all full text) (3) national professional journals (4) authorized practice 

guidelines, (measurement) protocols, threshold limit values and criteria documents, 

and (5) a good thesaurus and well-designed search strategies, search tools and 

literature quality assessment tools.  

As noticed, we plan to include in the portal a representation of various existing and 

new high quality expert panels on specific topics, to share and develop knowledge 

and to offer all professionals actual, relevant and high quality knowledge. Examples 

are existing facilities such as the website on mental health at work where the website 

editors act as an expert group (http://www.mentalhealthandwork.com), ‘infectious 

diseases and work’ and ‘hearing and work’ (both expert groups will produce a 

website in 2006), effects of work on reproduction (expert group exists but still 

without a website), and others. In addition we strive to include in the portal usual 

statistics and reference data, information on legislation, a discussion Forum, 

addresses, links to websites of high quality institutes, and information material for 

employees and companies. In the future, the portal as a part of the professional 

occupational health infrastructure has to be connected with facilities for employees, 

companies, branches of industry and government. 
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Conclusions  

 

The added value of OH professionals to the health of the working population is their 

professionalism and level of expertise on work and health topics. The right knowledge 

on the just moment and on the just place is crucial. An adequate knowledge 

infrastructure can facilitate professionals, because the variety of relevant topics is 

large, actuality is essential and available specialized knowledge is mostly not easily 

accessible.  

Occupational health services have a task to facilitate professionals offering 

information and communication technology (ICT) facilities such as good access to 

various knowledge sources. Management has to stimulate organizational conditions 

and human resource development to support and secure that professionals work 

evidence-based. Professionals can organize regular meetings to discuss daily practice, 

to maintain evidence-based quality and to prevent that many colleagues are lagging 

behind.  

On a national level facilities are important such as a well-designed virtual library for 

occupational health, and a network of expert groups. As guidelines and threshold 

limit values are necessary as knowledge products, intermediating between original 

scientific studies and professional practice, facilities for development and updating are 

needed.  
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Abstract 

 

Background Evidence-Based Medicine (EBM) is an important method used by 

occupational physicians (OPs) to deliver high quality health care. The presence and 

quality of a knowledge infrastructure is thought to influence the practice of EBM in 

occupational health care. This study explores the facilities in the knowledge 

infrastructure being used by OPs in different countries, and their perceived importance 

for EBM practice; the sources OPs use to solve their cases and the enablers and 

barriers they experience when practising EBM.  

Methods Thirty-six OPs from ten countries, planning to conduct an EBM course, 

participated in a cross-sectional study.  

Results Education and training facilities, research and development institutes, and 

knowledge products and tools are used by most OPs and are rated as being 

important. Conventional knowledge access facilities, like traditional libraries, are less 

important and more novel facilities, like question-and-answer facilities, are presumably 

gaining in importance. To solve cases, OPs mostly use non evidence-based sources. 

However, evidence-based sources, e.g. the Cochrane library, are regarded as 

important enablers for practising EBM. The main barriers are lack of time, payment for 

full-text articles, and a language barrier.  

Conclusion For a select sample of OPs who presumably can be regarded as 

innovators in practising EBM, knowledge infrastructure facilities are available and are 

being regarded as important. Obtaining a sound grasp of the knowledge facilities 

(not) available for average OPs in diverse countries and work settings can demonstrate 

which initiatives and improvements are needed to support the EBM practice in 

occupational health care. 
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Background 

 

Being a physician involves using up-to-date knowledge to deliver the best possible 

care to patients.1,2 An important aim of health care is to avoid a so-called care gap: a 

discrepancy between the processes of care defined as best practice on the basis of 

high-quality evidence and the health care provided in usual clinical practice.3 Evidence-

Based Medicine (EBM) has been developed as a strategy to meet this challenge and to 

apply scientific evidence to the medical practice. EBM is the conscientious, explicit and 

judicious use of current best evidence in making decisions about the care of individual 

patients.4 Unlike hospital clinicians and general practitioners, occupational physicians 

have the special responsibility to take into account the working conditions of their 

patients, opportunities and priorities for management, and the impact of legislation in 

the field of occupational health and safety.5 As occupational physicians need 

knowledge from many different sources and disciplines, EBM can be a useful strategy 

for them.6 However, persistent barriers in the implementation of EBM for both 

clinicians and occupational physicians remain.7 Physicians report a lack of time to 

practice EBM, they face an ever-growing quantity of scientific evidence that is not 

easily accessible, and especially older physicians find it hard to acquire EBM skills.7-9 

 

Knowledge management (KM) is currently making its entrance into the medical world 

and can reinforce the EBM practice of physicians. Knowledge management is a 

planned approach to collecting, evaluating, integrating, sharing, and improving 

knowledge, and generating value from it. In the occupational health field, knowledge 

management can provide an effective and efficient way of organizing what is known 

and, by using this, improve the quality of occupational health care. Although 

technology has improved the ability to collect, analyze, and share knowledge rapidly, 

it has also produced fragmentation of information and systems that are not well 

integrated. This challenges practitioners’ ability to use existing knowledge to advance 

occupational health practices. Therefore, KM needs to be supported by a ‘knowledge 

infrastructure’ so that the right information can be delivered to the right person and 

place at the right time.10-12 A knowledge infrastructure includes organizations and 
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institutions in the public - and sometimes also private - sector whose role is the 

production, maintenance, distribution, and protection of knowledge, e.g. research 

councils, institutions of higher education, libraries, databases, legal and administrative 

regulations to support the well-functioning of these entities.13  

Grimshaw (2007) distinguishes potential push, pull, and linkage and exchange 

components for an effective knowledge infrastructure. Examples of push components 

are: help, advice, and information services, practice guidelines, clearing houses for 

evidence-based tools and knowledge sharing networks. Training in critical appraisal 

can be seen as a pull component. Local research and development initiatives to 

identify research priorities and to support local quality improvements can be seen as a 

linkage and exchange component.14  

 

As occupational physicians need knowledge from many sources and disciplines to 

practice EBM, they may benefit from a well-organized knowledge infrastructure to 

successfully gain access to the required knowledge. Expanding on the findings of 

Grimshaw (2007), we tried to distinguish elements in the knowledge infrastructure for 

occupational health. These elements can be regarded as clusters of key facilities that 

need to be available and that have to be of good quality to support practice. We 

distinguished four specific elements: (1) education and training, (2) research and 

development, (3) knowledge products and tools, and (4) knowledge dissemination 

and access facilities.15 

Elaborating on these four elements, and starting with the first, education and training 

facilities include basic professional training and continuous professional education, 

which should be based on the latest findings and insights. One aspect is training in 

EBM strategies which are necessary to guarantee the use of up-to-date evidence in 

occupational health care. Research and development include research activities on 

occupational health and safety by national and regional scientific institutes, 

universities, professional associations, and private research and development 

organizations. These activities lead to the production of new knowledge, knowledge 

products, and tools that can contribute to the evaluation and innovation of health 

practices. Subsequently, there is a need for custom-made knowledge products 

conceived as purposefully developed prescriptions or recommendations for practice. 
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Examples of these are: threshold limit values, practice guidelines, protocols for 

measurement and for evaluation. These products combine scientific evidence with e.g. 

practical experiences, and often also with legal, economical, ethical, and cultural 

constraints. They can be interpreted as forms of translation of specific research 

evidence into practice with the aim of being more directly applicable. Finally, concrete 

storage, access, and dissemination facilities for knowledge and knowledge products 

are needed that can be found in (digital) libraries, literature databases, clearing 

houses, high-quality evidence-based websites, journals, and helpdesks for 

professionals.  

 

Knowledge infrastructure facilities can be arranged on the local, national and 

international levels. Locally, a technical infrastructure is needed, such as internet 

access at the workplace in a company or occupational health service. On a national 

level, ministries of Labour and of Health Care, national institutes for occupational 

health and safety, occupational or public health departments at universities, and 

professional organizations, are key actors. On the international level, key institutions 

can be identified such as the International Commission on Occupational Health 

(ICOH), the World Health Organization (WHO), the International Labour Organization 

(ILO), and the Occupational Health Field in the Cochrane collaboration.  

The presence and quality of a knowledge infrastructure is thought to affect the 

practice of EBM in occupational health care. However, to set priorities and to define 

concrete objectives for improvement, we need to know more about the impact of the 

presence and importance of various knowledge infrastructure facilities for EBM 

practice. Subsequently, in this study we explore the knowledge infrastructure in an 

international approach as we perceive many advantages in the development of an 

international perspective and in new initiatives fostering international collaboration. 

The study aims to explore what facilities in the knowledge infrastructure are used and 

are perceived as important by occupational physicians in different countries in their 

EBM practice. Secondly, it aims to explore which (evidence-based) sources OPs use to 

solve their cases. Finally, the study aims to inventorise the enablers and barriers that 

OPs experience when practising EBM.  



Chapter 3 

 42 
 

Methods 

 

Study population  

We invited OPs who planned to conduct a course in EBM to participate in our study. 

An advantage of this approach would be that these OPs, potentially innovators in 

practising EBM in their country, might already have practical experiences in the use of 

various facilities and have a good overview of the available knowledge infrastructure. 

We approached national postgraduate education and training centres in 14 countries 

and asked them if they were preparing a course in EBM in the period from August 

through November 2007. If so, we asked them if they were prepared to send us e-

mail addresses of the course participants. All participants received information on the 

study and an informed consent form. Those participants who sent back their signed 

informed consent form were sent a questionnaire on the knowledge infrastructure.  

 

Study design and outcome measurements 

In a cross-sectional study design, an electronic questionnaire on participants’ 

characteristics, the use and importance of knowledge infrastructure facilities, the use 

of sources to solve cases in daily practice, and perceived enablers and barriers in 

practising EBM was used. Participants’ characteristics included questions on country, 

gender, age, education, and previous training in any kind of epidemiology or EBM.  

 

Use and importance of knowledge infrastructure facilities  

We assessed the use of infrastructure facilities and the participants’ perceived 

importance of these facilities for EBM practice. We developed a questionnaire 

containing questions on the four specific elements that we regarded as key facilities 

needed to support EBM practice: (1) education and training, (2) research and 

development, (3) knowledge products and tools, and (4) knowledge access facilities.  

OPs were asked to what extent training in EBM was a sufficient part of their basic 

medical curriculum, vocational training, respectively postgraduate training. 

Furthermore, they were asked to judge the importance of being trained in EBM during 

the three subsequent educational periods. These items were scored on a ten-point 
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scale (‘0’: “no part at all/not important at all” till “10”: “very big part/ very 

important). In the case of the research and development element, the participants 

were asked if they were able to use facilities from national or local knowledge centres, 

research and development institutes, or universities on a dichotomous scale (yes, no). 

The importance of these facilities for EBM practice had to be rated on a ten-point 

scale (‘0’: “not important at all” to “10”: “very important) and were sequentially 

transformed into a score between zero and one hundred. Furthermore, the OPs were 

asked if the institutes were involved in developing knowledge products and tools, and 

in education and training. These scores were scored on a dichotomous scale (yes, no). 

For the knowledge products and tools, the participants were asked about the use and 

importance of threshold limit values, practice guidelines, measurement or health care 

protocols, and criteria documents. The use was scored on a dichotomous scale (yes, 

no), the importance on a ten-point scale (‘0’: “not important at all” to “10”: “very 

important). These scores were transformed into a score between zero and one 

hundred. 

In the case of the knowledge access facilities, participants were asked about the use 

and importance of: information centres or helpdesks; traditional libraries; online or 

web-based libraries; medical literature databases; occupational health literature 

databases; full-text articles; google/yahoo/etc; professional web-based forums or 

communities; and ‘question-and-answer’ facilities. The use of knowledge access 

facilities was scored on a dichotomous scale (yes, no), the importance on a ten-point 

scale (‘0’: “not important at all” till “10”: “very important) and the last score were 

transformed into a score between zero and one hundred. 
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Use of sources to solve a case  

The use of sources to solve cases in daily practice was assessed on three items, by 

using the ‘Reading and evidence-seeking behaviour’ part of the questionnaire of 

Taylor et al. (2004).16  

The OPs reported the number of hours spent on solving a specific case, and the 

number of articles read to solve a specific case over the previous month. In addition, 

they were asked to report on the proportion (%) of these articles that they read 

thoroughly, skimmed, or read only the abstract of. Finally, the OPs reported how 

often they used specific sources to solve their cases: review articles in international 

journals, original research reports in international journals, national journals, 

textbooks, internet resources/computer databases or similar, guidelines, the Cochrane 

Library, and colleagues. The frequency of the use of these sources to solve a case was 

reported on a five-point Likert scale (0: never, 1: rarely, 2: occasionally, 3: often, 4: 

very often). We reported the percentage of OPs that reported using a source ‘often’ 

or ‘very often’.  

 

Enablers and barriers in practising EBM 

OPs were asked to rank their self-formulated top three of enablers, respectively 

barriers, in practising EBM. We reported the six most frequently mentioned enablers 

and barriers by the OPs. Furthermore, we asked the OPs to rate the support they 

receive for practising EBM on a ten-point scale. 

 

Analysis 

We described all outcome measures by means of descriptive analyses. All analyses 

were carried out using SPSS 13.0. 
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Results 

 

Baseline characteristics 

In total, 89 OPs returned an informed consent form and 36 OPs returned a completed 

questionnaire on the knowledge infrastructure (response rate: 40%).  

OPs came from Italy (8), the Czech Republic (6), South Africa (6), Austria (4), Japan (4), 

Far East (4), Croatia (2), Colombia (1), and Greece (1). About 60% of them are 

younger than 40 years of age and 17 OPs are male compared to 19 female OPs. Half 

of the OPs were still in training and two-thirds of the participants had completed an 

epidemiology training. Only one-quarter had completed training in EBM.   

 

Knowledge infrastructure 

For an overview of the knowledge infrastructure and the perceived importance of 

EBM practice, four figures are presented on the conceived elements of the knowledge 

infrastructure that we believe are required to support Evidence-Based Practice (EBP).  

Figure 1 illustrates that, on average, EBM is not thought to be a sufficient part of the 

basic medical curriculum, but about half of the OPs mention that there is sufficient 

EBM training in the vocational or postgraduate stage. In general, OPs consider EBM 

training during the basic medical curriculum as being important and even more 

important during their vocational and postgraduate training.  
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Figure 1. Extent of sufficient EBM training and the perceived importance of EBM training during OPs’ basic 
medical curriculum, vocational training, and postgraduate training 
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Figure 2 shows the role the national or local knowledge centres, research and 

development institutes and universities play in the infrastructure. These Research and 

Development centres, institutes and universities are quite important for the EBP of the 

OPs. Almost three-quarters of the OPs are able to use facilities provided by these R&D 

institutes. OPs state that the institutes are to a large extent involved in developing 

knowledge products like threshold limit values or practice guidelines (66.7%) and to a 

slighter less extent involved in the education or training in EBM (52.8%).  
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Figure 2. The use, importance, and involvement of national or local knowledge centres, research and 
development institutes and universities. 
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Figure 3 presents the use of knowledge products and tools by OPs, as well as the 

perceived importance of the products and tools for evidence-based practice. The 

figure shows that the large majority of OPs use knowledge products or tools in their 

practice, especially threshold limit values and practice guidelines. The products or tools 

are considered equally important. Additionally, OPs report that most of these products 

or tools are available at the OPs’ own workplace or at their company.  
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Figure 3: The percentage of OPs that use knowledge products and tools, and their average importance, 
according to OPs. 
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Figure 4 shows that search engines like Google or Yahoo, full-text articles, 

occupational health literature databases, medical literature databases, and online or 

web-based libraries are used by almost all OPs. These knowledge access facilities are 

also rated as being most important for evidence-based practice, with the exception of 

Google/Yahoo, which had a lower rating, while the importance of traditional libraries 

is also rated relatively low. Only a quarter of the OPs use Question-and-Answer 

facilities and information- or helpdesks. However, the OPs’ mean rate of the 

importance of the question-and-answer facilities is rather high: 49 points.  

 

Knowledge access facilities

100

25
48.9

34.2

62.2

73.6

78.1

81.1

77.6

46.8

31.9

52.8

97.2

94.4

97.2

94.4

69.4

27.8

0 10 20 30 40 50 60 70 80 90 100 110

Info-/helpdesks

Traditional libraries

Online or w eb-based libraries

Medical literature databases

Occupational health literature databases

full-text articles

Google/Yahoo/etc.

Professional w eb-based forums

Question & Answ ers facilities

% OPs use:

Importance

(0-100):

 

Figure 4. The use and importance of knowledge access facilities according to OPs.  
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Use of sources 

To solve a case during the previous month, OPs use on average four articles and spent 

more than five hours reading professional literature (Table 1). In half of the cases they 

read only the abstract. Internet, colleagues, and guidelines are the sources most 

frequently used, while the Cochrane library, original research in international journals 

and national journals are the sources least used.  

 

Table 1. Source use during EBM practice by occupational physicians (N=36) 

Number of journal articles looked at or read thoroughly last month to solve a case 

Mean score (SD) 

 

3.9 (6.4) 

Number of hours spent reading professional literature last month to solve a case 

Mean score (SD) 

 

5.6 (7.8) 

Proportion (%) of the articles read   

 Read thoroughly        20% 

 Skimmed        25% 

 Read abstract only       45% 

Types of source used often or very often by OPs (%) to solve a case  

 International journals: review articles  41.6% 

 International journals: original research reports  22.3% 

 National journals  25.0% 

 Textbooks  50.0% 

 Internet resources/computer databases  69.4% 

 Guidelines  58.3% 

  The Cochrane Library  16.7% 

  Colleagues  63.9% 
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Enablers and barriers in EBM practice 

The OPs rate the support they receive to practise EBM with 6 points, on average (ten-

point scale, SD: 3.16). The most important enablers for practising EBM are medical 

literature databases, (online) occupational health literature database, online libraries, 

and full-text articles. The main barriers are lack of time, payment for access to full-text 

articles, language barrier (most texts are in English), lack of support and limited EBM 

skills, and unreliable internet connectivity (table 2). 

 

Table 2. Occupational physicians’ six most important enablers and barriers for practising EBM  

Enablers Barriers 

1. Medical literature databases 1. Lack of time 

2. Occupational health literature database 2. Payment for full-text articles 

3. Online libraries 3. Language difficulties 

4. Full-text articles 4. Lack of support 

5. Traditional libraries 5. Lack of skills 

6. Continuing education  6. Unreliable internet connectivity 

 

 

Discussion  

 

This study aimed to explore what facilities in the knowledge infrastructure are used 

and are perceived as being important by occupational physicians (OPs) across different 

countries, which sources are being used to solve a specific case, and which enablers 

and barriers OPs experience when practising EBM. The results showed that education 

and training, and research and development institutes are used by most OPs and are 

rated as important, but education and training in EBM during the basic medical 

curriculum can be improved. A variety of products and tools are used often and rated 

as being important for EBM practice. In knowledge access facilities, more differences 

can be distinguished. It seems that traditional knowledge access facilities like 

traditional libraries are still being used often, but are becoming less important. 

Conversely, novel knowledge access facilities, like question-and-answer facilities, are 

not (yet) being used very often, but are rated as being quite important facilities for 

EBM practice by the OPs. To solve their cases, OPs mostly use less evidence-based 
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sources. They prefer the internet, colleagues, and textbooks to solve cases. However, 

the kind of (evidence-based) sources that they reported not using very often, e.g. the 

Cochrane library, original research in international journals, and information in 

national journals, are regarded as important enablers for practising EBM. The main 

barriers to practising EBM are lack of time, payment for full-text articles, the language 

barrier, and lack of skills and support.  

 

Strengths and weaknesses of the study 

This study is a first attempt to describe the knowledge infrastructure for OPs across 

different countries. Unfortunately, the response rate was low (40%), including 36 out 

of 89 OPs in the study. The language of the questionnaire (English) might have been a 

difficulty, since nearly all participants were non-native English speakers. In addition, 

since the OPs were probably occupied by their EBM course, filling out the 

questionnaire was too time-consuming.   

This study informs us about the knowledge infrastructure available for, and valued by, 

a select sample of OPs already planning an EBM course and who presumably can be 

regarded as innovators or pioneers in practising EBM. The advantage of this is that 

they can be considered to be local opinion leaders who can successfully promote 

EBM. Knowledge about their perceptions might be crucial for progress in EBM 

practice within occupational health care.17 However, by selecting participants through 

educational institutes, some knowledge infrastructure facilities were perhaps provided 

through that institute. This could differ from the use and perceived significance of OPs 

not connected with an educational institute. Considering these limitations, it should 

be taken into account that the generalisability of our study results is low. 

 

Relation with other studies 

To solve a case, OPs most often used sources such as the internet, colleagues, and 

textbooks. These sources are similar to the ones Schaafsma et al. (2004) found.18 

However, these sources are not considered to be the most evidence-based sources. 

There is a chance that the information is of lower quality as it has been proven - in 

both clinical and occupational health settings - that advice physicians receive in their 
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daily practice, e.g. from colleagues, differs substantially from the best available 

evidence from literature.19 The frequency of use of knowledge sources in our study is 

comparable with the findings of Taylor et al. (2004) whose ‘evidence-seeking 

behaviour’ scale we used. In this randomized controlled trial among 145 general 

practitioners, hospital physicians and other health professionals, the Cochrane Library 

was used least frequently. The use of all other sources of their respondents was similar 

to the finding in our study, except for the use of internet resources. OPs in our study 

use the internet substantially more often compared to the respondents in the study of 

Taylor et al..16 In this study, lack of time, lack of EBM skills, and payment for full-text 

articles were considered to be the most important barriers. The first two barriers 

correspond with findings of various recent studies in both primary health care and 

occupational health care.7,9,18,20 

 

Possible mechanisms and implications  

According to the OPs, training in EBM was not a sufficient part of the basic medical 

curriculum of the OPs. As three-quarters of the OPs were 30 years or older, it is likely 

that they completed their basic medical curriculum at least five years ago. We have to 

take into account that EBM was not yet a well integrated part of the basic medical 

curriculum in many universities at that time. EBM has only ‘existed’ for about the last 

20 years, and was introduced into the medical curriculum in the last decade in most 

countries.21-23 For many health professionals, EBM is therefore being taught in 

vocational and postgraduate courses. Most likely, currently EBM is part of the basic 

medical curriculum to a larger extent, and will perhaps expand in the next years.  

Knowledge products and tools, like threshold limit values, protocols, guidelines, and 

criteria documents, are being used by most of the OPs. This implies that OPs are 

familiar with using forms of ‘consolidated knowledge’ in practical instruments which 

are easy to apply in daily practice.24   

To access knowledge, OPs mostly use web-based libraries, medical or occupational 

health literature databases, and search engines like Google or Yahoo. Professional 

web-based forums or communities and Question-and-Answer facilities are not 

frequently used by OPs. However, these facilities are relatively new. Their use may be 
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expended in the near future since more of these kinds of facilities are being developed 

and offered. 

Hopefully, EBM practice will improve over the years as the new generation of OPs will 

probably receive EBM education during their basic medical education. Furthermore, 

evidence on effective methods for EBM teaching is growing, and new and better 

approaches for EBM education are being developed.25-27 Since OPs consider medical 

and occupational health literature databases and full-text articles as the most 

important enablers for practising EBM, it is regrettable to conclude that most OPs do 

not have cost-free access to these articles. By demanding high fees for full-text access, 

publishers maintain their exclusive position in disseminating scientific evidence. In 

addition, a few databases that are essential for occupational health professionals 

charge for the use of their databases. Fortunately, there is a special arrangement for 

low- and middle-income countries. The Health InterNetwork Access to Research 

Initiative (HINARI) programme, set up by the WHO in collaboration with major 

publishers, provides free or extremely low-cost online access to the major journals in 

biomedical and related social sciences to local, not-for-profit institutions in developing 

countries.28 Access to the Cochrane Library, which was the source used least often by 

our participants, is also steadily improving for low-income and middle-income 

countries, as institutional and national subscriptions become more common. In several 

industrialized countries, government grants enable citizens to use the library at no 

cost.29 Especially since the recent introduction of the occupational health field in the 

Cochrane Collaboration, this is encouraging for the enhancement of EBM practice by 

OPs.30 

 

Conclusions 

To ensure high professional quality, EBM practice by OPs is essential and a high-

quality level of the knowledge infrastructure can support this. However, enabling 

(local) access to knowledge may not be sufficient to effectively reinforce EBM 

practice.31 Support from colleagues and management to practise EBM is important, as 

well as the motivation of OPs to take responsibility for delivering the best possible 

occupational health care. New initiatives in providing cost-free access to medical and 
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occupational literature databases and full-text articles may contribute to a better 

knowledge dissemination. Further research to explore the impact of these aspects on 

EBM practice among OPs and other occupational health professionals can support 

innovations in practice. Further research on knowledge infrastructure facilities related 

to OPs practising EBM should include a wider sample than the population in this 

study. More OPs per country and per work setting could be included to make 

comparison of differences in knowledge infrastructure facilities on national (countries) 

on local (work settings) level possible. Moreover, not only the OPs who can be 

regarded as ‘innovators’ should be included. It would be interesting to know which 

knowledge infrastructure facilities are available for the more ‘average’ OPs and what 

kind of sources they use to solve their cases. Obtaining a sound grasp of the 

knowledge facilities (not) available for average OPs in diverse countries and work 

settings can demonstrate which initiatives and improvements are needed to support 

the EBM practice in occupational health care. 
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Abstract 

 

Objective To study the effectiveness of an Evidence-Based Medicine (EBM) 

programme to increase knowledge and skills, and EBM behaviour of occupational 

physicians.  

Methods 106 occupational physicians participated in a cluster randomized controlled 

trial. The intervention group received a course in EBM, followed by a four month 

period of case method learning sessions in small peer groups. During these sessions, 

participants discussed their everyday cases concerning sickness-absence advices, in 

particular regarding the existing evidence for prognosis and for effectiveness of 

various interventions. Participants performed searches in PubMed and other databases 

to develop their skills in EBM.  

Results Both knowledge and skills of EBM as well as EBM behaviour scores improved 

significantly for the intervention group over time and in comparison to the control 

group (both p<0.0001). Three months after the educational programme scores were 

103.9 versus 71.8 and 66.6 versus 55.4, respectively.  

Conclusion This educational programme has shown a significant and lasting increase 

of both knowledge and skills, and EBM behaviour. EBM enhancing interventions 

which include regular peer meetings and case-method learning could be promising in 

occupational health.   
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Introduction 

 

In recent years efforts in various medical domains have been made to stimulate the 

practice and teaching of Evidence-Based Medicine (EBM). Within clinical settings, 

several trials have been conducted to test the effect of educational interventions on 

knowledge and skills, attitudes and behaviour of both undergraduates and 

postgraduates.1-4 A promising intervention study showed that teaching EBM skills can 

actually change physicians’ behaviour if a multi-component EBM intervention is used 

and evidence-based resources are provided on the hospital network.5 However, within 

a non-hospital setting such as public health, the effect of a theory-based multifaceted 

intervention to enhance EBM practice did not result in a change of professional 

behaviour.6  

 

The difference in success of these EBM enhancing interventions could be that within 

hospital settings it is routine practice to have regular meetings with colleagues e.g. 

morning reports, ward rounds or house staff conferences. The influence coming from 

these social networks showed to be substantial on whether new scientific findings 

were adopted and EBM behaviour was stimulated.7-9 Moreover, some of these settings 

were found to have journal clubs in which peers discuss relevant articles to their 

specialty. These journal clubs also appeared to be effective in increasing knowledge 

and skills of EBM.9 In non-hospital settings, such as occupational health services, most 

physicians are less familiar with regular and frequent meetings with colleagues or 

journal club traditions.8 This could be an important extra barrier for the successful 

implementation of EBM in the daily practice. In addition to regular peer meetings, 

case-method learning appeared to be an effective method to change knowledge, 

attitudes and performance of physicians as well.11 Furthermore, case-method learning 

implicitly necessitated peer meetings, a good fit with both the physicians’ day-to-day 

work routine and the local and organizational context.12  

The aim of our study was to asses whether the combination of an educational 

intervention on EBM with case-method learning sessions involving regular peer 

meetings, has a positive effect on knowledge and skills, and EBM behaviour for 
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occupational physicians (OPs). Our intervention was theoretically based on the 

conceptual framework of the Attitude, Social context, Self-efficacy -model (ASE-

model) for behaviour change (Appendix 1).8,13,14 Therefore, we were also interested in 

the different influences of attitude towards EBM, social context and self-efficacy on 

behaviour change of occupational physicians. 

 

 

Participants and Methods 

 

Randomization and blinding 

We recruited registered OPs within occupational health services or private practices in 

the Netherlands via written invitations and information sessions about the study 

during three months. OPs from the same occupational health service or closely 

situated services and practices were clustered in peer groups of 6-10 members. An 

independent research assistant provided a computer generated blocked 

randomization sequence with randomization on group level. All OPs who agreed to 

participate in the study and completed the baseline questionnaire entered the trial 

according to the treatment group their group was assigned to. The participants were 

not blinded to treatment assignment. However, the researchers who scored the study 

outcomes were blinded to treatment allocation at all times.  

 

Intervention 

First, a theoretic course on EBM was given of one day and a half during a period of 

two weeks. In this course participants learned the basics of EBM: how to formulate 

answerable questions, search the literature with a focus on using PubMed, and 

appraise the methodological quality and occupational health relevance of articles. The 

participants received a syllabus on EBM for occupational health and during the course 

they received a homework assignment on critical appraisal. Second, the OPs were 

obliged to attend case-method learning sessions once every two weeks in groups of 6 

to 10 colleagues. During these sessions real cases of sickness absent employees from 

daily practice were discussed in a pre-structured way following the instructions of 
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Sackett for presenting a patient at follow-up rounds.15 The first two sessions and the 

fifth session were facilitated by one of the authors. At least once every four weeks the 

OPs were obliged to perform a literature search for evidence on their own cases and 

present the results to their colleagues. Third, to diminish possible barriers for 

behaviour change, the OPs received several incentives on EBM e.g. newsletters, 

articles on EBM and several search strategies for PubMed during the intervention 

period of four months. During this period, OPs could request full text articles and they 

could contact a helpdesk for questions on searching the literature. The control group 

also had access to full text articles but, in contrast to the intervention group, 

participants were not actively stimulated to make use of this facility. 

 

Questionnaires were sent to all participants at three time points; the first 

questionnaire (T0) was sent at baseline, one month after the randomization process. 

The second questionnaire (T1) was sent directly after the intervention period of four 

months and the last questionnaire (T2) was sent three months after the intervention 

period. To check the quality of the EBM course we asked the intervention group to 

complete a test on knowledge and skills in EBM at the end of the course (T’). As this 

was only two weeks after the baseline questionnaire we considered it not useful to 

ask the control group to complete this part at T’. See Appendix 2 for the time frame 

of the study. 

 

Baseline and outcome measures 

The baseline questions asked at enrolment included demographics of participants 

(age, sex), MD and OP experience and information of previous training in EBM, and 

experience with research or critical appraisal. To assess knowledge and skills in EBM, 

we used the validated Fresno Test.2,14 For our study we adapted this test with respect 

to language and changed the scenarios into occupational health-related situations. 

The last part of the test was changed into yes/no questions on critical appraisal. We 

used a similar set of correct answers and maintained the standardized grading system 

of the Fresno Test (scores 0-212 points).  
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To assess behaviour in EBM we used a 5-point Likert scale test for 22 statements that 

referred to the five variables within the ASE-model (Appendix 1)13,14: 1) 5 items 

measuring attitude towards EBM (e.g. “using EBM in daily practice improves the 

quality of the physician”); 2) 5 items measuring social context (e.g. “management of 

my occupational health service stimulates use of EBM”); 3) 5 items measuring self-

efficacy (e.g. “I often don’t know how and where to find good occupational health 

information via the Internet”); 4) 4 items measuring the intention to use EBM in the 

near future (e.g. “I have the intention to practice EBM in the near future whenever 

appropriate”); and 5) 3 items measuring actual EBM-behaviour (e.g. “whenever 

appropriate I search the literature for evidence”). Participants strongly agreeing with a 

‘positive’ statement were given a score of ‘5’. Conversely, those strongly disagreeing 

with a positive statement or strongly agreeing with a ‘negative’ statement were given 

a score of ‘1’. For each of the five variables, a sum score was calculated to obtain an 

overall score. These sum scores were subsequently converted into scores between 

zero and hundred to facilitate comparison between the sum scores.    

Sample size and statistical analysis 

Our target sample size was 100, 50 in both the intervention and control group, which 

was chosen for practical reasons given the intensity of the intervention. All 

participants that entered the trial were analyzed. Differences in baseline characteristics 

were tested with t-tests for continuous variables and Chi-tests for categorical 

variables. To analyze if the intervention had an effect on knowledge and skills, and 

EBM behaviour, mixed model analyses based on repeated measurements with 

adjustments for the cluster randomization were performed. First, data were tested for 

normality with the Kolmogorov-Smirnov test. Then, an overall effect of the 

intervention over time (intervention*time) comparing the intervention group and the 

control group was calculated for knowledge and skills, attitude, social context, self-

efficacy, intention to behaviour and behaviour. Second, if a statistically significant 

overall effect was found, post hoc tests were performed for each time-point. Third, 

subgroup analyses were performed within the intervention group to investigate 

potential predictors for high scores on knowledge & skills of EBM or EBM behaviour. 

We analyzed the effect of gender, experience as an OP (more or less than the median 
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of 12,5 years), and experience in the past with either EBM, research or critical 

appraisal. Finally, a mixed model analysis was performed for the relationship over time 

between scores in knowledge and skills of EBM, and all ASE-variables with EBM 

behaviour. Statistical analyses were carried out using SPSS version 12.0. P-values 

<0.05 were considered statistically significant. 

 

 

Results 

 

Overall, 131 OPs were recruited from sixteen occupational health services and 8 

private occupational health practices between May 2005 and September 2005. 

However, 25 OPs from both groups already withdrew before we started the actual 

intervention mainly due to company policy of the OHS and due to the expected time-

consuming elements of the intervention. The dropout rate during the intervention 

period of four months for the intervention group was 17 OPs, and for the control 

group 15 OPs. Main reason for the dropouts in the first group was the time-

consuming aspect of the case-method learning sessions. (See Figure 1).  
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Figure 1. Flow of participants through trial 
 

 

Eligible Occupational Physicians (n=131) 

Randomised on group level 

Allocated to intervention (n=62) 
Received intervention (n=47) 
 
Did not receive intervention  (n= 15), 
due to company policy (8) or too 
much time effort (5), personal 

circumstances (2) 

Allocated to “care as usual” 
 (n= 69) 
Received “care as usual”  
(n= 59) 
 
Lost to follow-up (n=10), due to 
too much time effort (5), 
personal circumstances, (2), 
unknown reason (3) 

T0: Allocation 

Discontinued intervention  (n= 17), 
due to too much time effort (6), job 
change (1), lost to follow-up for 
unknown reason (10) 

T1: Follow-up  
(4 months) 

Lost to follow-up  (n=9), due to 
too much time effort (4), 
pregnancy (1), unknown reason 
(4) 

Lost to follow-up (n=0) 

 T2: Follow-up  
(7 months) 

Lost to follow-up  (n= 6), due to 
change of employment (2), 

unknown reason (4) 

Outcomes analysed  
T0 (n=47), T’(n=47) 
T1 (n=30) 
T2 (n=30) 

Analysis 

Outcomes analysed  
T0 (n=59) 
T1 (n=50) 
T2 (n=44) 

Discontinued intervention  (n=0) 
 

T’: Follow-up 
(directly after 
EBM course) 

months) 
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Table 1 shows the baseline personal characteristics of the 106 actual participating 

OPs. The participants in the intervention group were older (45 versus 48 years) and 

had more previous experience as a physician (17 versus 20 years) than those in the 

control group. There were no other differences especially not in previous experience 

with EBM.  

 

Table 1. Baseline characteristics of OPs 

Characteristics Intervention group 

(n=47) 

Control group 

(n=59) 

 

Mean age in years (± SD)* 

 

48 (±6) 

 

45 (±7) 

Women n (%) 23 (49) 21 (36) 

MD experience years (± SD)* 20 (±6) 17 (±7) 

OP experience years (± SD) 14 (±6) 13 (±7) 

Previous experience with EBM education n Yes (%) 11 (23) 10 (17) 

Previous experience with critical appraisal n Yes (%) 14 (30) 14 (24) 

Experience with research n Yes (%) 23 (49) 23 (39) 

N of groups 7 9 

Mean N of OPs within the groups 6.7 6.5 

*p<0.05 T-test 

 

 

All OPs randomized to the EBM intervention received the EBM course at the beginning 

of the intervention. After four months, they attended on average 7.2 case-method 

learning sessions and carried out on average 3.3 literature searches. Ninety one full 

text articles were requested from the support facility by 27 OPs of the intervention 

group. Five full text articles were requested by three OPs of the control group.  

 



Chapter 4 

 68 
 

Knowledge and Skills of EBM 

Figure 2 shows the knowledge and skills in EBM scores. The overall effect of the 

intervention over time of knowledge and skills comparing the intervention group with 

the control group was significant (F-test p<0.0001). Tests for normality showed no 

skewed data and no effect of the groups on the individual scores was found. Post hoc 

tests indicated that participants of the intervention group scored significantly higher 

on the test for knowledge and skills of EBM compared to those of the control group 

at both T1 (mean score 110.5 (95% CI 100.7-120.3) versus 65.5 (95% CI 57.7-73.2), 

T-test p<0.0001) and T2 (mean score 103.9 (95% CI 94.3-113.6) versus 71.8 (95% CI 

63.7-79.9),T-test p<0.0001). The highest score of the intervention group was seen 

directly after the course at T’ (mean score 124.2, 95% CI 113.7-134.7), which was 

significantly higher than the score on baseline (T-test p<0.0001). 

 

Figure 2. Knowledge & Skills in EBM of participants T0 (n=47, n=59), T’ (n=47) T1 (n=30, n=50), and T2 
(n=30, n=44) 
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EBM Behaviour  

The overall effect of the intervention over time for EBM behaviour comparing the 

intervention group with the control group was significant (F-test, p<0.0001). Again, 

no effect of the groups on the individual scores was found. Figure 3 shows that the 

intervention group scored significantly more positive on behaviour compared to the 

control group at both T1 (mean score 71.6 (95% CI 65.6-77.6) versus 54.1 (95% CI 

49.2-59.1), T-test p=0.001) and T2 (mean score 66.6 (95% CI 60.8-72.4) versus 55.4 

(95% CI 50.6-60.2), T-test p=0.01).  

 

Figure 3. EBM behaviour of participants T0 (n=47, n=59), T1 (n=30, n=50), and T2 (n=30, n=44) 

 

 

Table 2 depicts the scores of attitude, social context, self-efficacy and intention to 

behaviour. Overall, highest scores were found for attitude towards EBM (75.9-80.1), 

while lowest scores were found for self-efficacy (37.0-56.0). The results show that 

attitude (F-test p=0.016), social context (F-test p=0.002), self-efficacy (F-test 

p<0.0001) changed significantly over time in the intervention group compared with 

the control group. No effect of the intervention over time comparing the intervention 

group with the control group was found for intention to behaviour (F-test p=0.18). 

Further post hoc analyses at each time point specified that the intervention group 

scored significantly higher on self-efficacy than the control group at both T1 (mean 
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score 56.0 (95% CI 49.2-62.7) versus 37.0 (95% CI 31.2-42.7), T-test p<0.0001) and 

T2 (mean score 55.6 (95% CI 49.0-62.1) versus 37.5 (95% CI 31.9-43.1), T-test 

p=0.001).  

 

Table 2. Scores in attitude, social context, self-efficacy and intention to behaviour at T0 (n=47, n=59), T1 
(n=30, n=50), and T2 (n=30, n=44) 

 
Variables^ 
 

 
Time 
point# 

 
Intervention Group 

 

 
Control Group 

  Mean (95% CI) Mean (95% CI) 
 

Attitude* T0 75.9 (72.2-79.6) 80.0 
 

(76.7-83.3) 

 T1 80.1 (75.8-84.4) 76.0 
 

(72.5-79.7) 

 T2 79.5 (75.3-83.7) 77.8 
 

(74.2-81.4) 

Social 
Context* 

T0 49.1 (41.3-57.0) 53.4 
 

(46.5-60.4) 

 T1 62.8 (54.4-71.2) 51.8 
 

(44.5-59.0) 

 T2 60.1 (51.8-68.4) 56.4 
 

(49.3-63.6) 

Self-
efficacy** 

T0 40.5 (34.6-46.4) 40.5 
 

(35.3-45.8) 

 T1** 56.0 (49.2-62.7) 37.0 
 

(31.2-42.7) 

 T2** 55.6 (49.0-62.2) 37.5 
 

(31.9-43.1) 

Intention to 
behaviour 

T0 67.6 (63.9-71.2) 68.8 (65.6-72.1) 

 T1 69.4 (64.9-74.0) 69.9 
 

(66.1-73.7) 

 T2 65.9 (61.5-70.3) 73.0 
 

(69.4-76.7) 

^ Overall tests on trends in time of the intervention comparing intervention group with control group 
# Post hoc T-tests on T1 and T2 for differences between intervention and control group 
 *P<0.05, ** P<0.001. High score correspond with favourite outcomes (0-100) 

 

 

Subgroup analysis  

To investigate potential predictors for high scores over time on knowledge and skills 

of EBM, or EBM behaviour separate analyses were performed within the intervention 

group. Gender, experience as an OP (> 12.5 years of experience), and experience in 

the past with either EBM, research or critical appraisal were not significantly related 

over time to scores of knowledge and skills of EBM, or EBM behaviour.  
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Attitude, social context, self-efficacy, and (intention to) EBM behaviour  

Within the intervention group we found a significant positive relationship over time of 

attitude (F-test p<0.0001), social context (F-test, p=0.005), self-efficacy (F-test, 

p<0.0001), and intention to EBM behaviour (F-test, p<0.0001) with EBM behaviour. 

No effect of the groups on the individual scores was found. We also found a 

significant relationship over time between high scores on knowledge and skills of EBM 

and EBM behaviour (F-test, p=0.009). Attitude and social context had a significant 

positive relationship over time with intention to EBM behaviour (F-test, p<0.0001, F-

test, p=0.045).   

 

 

Discussion 

 

The goal of our intervention was to asses whether the combination of an educational 

intervention on EBM with case-method learning sessions involving regular peer 

meetings in a non-clinical setting has a positive effect on knowledge and skills of EBM 

of physicians and changes their professional behaviour towards more evidence-based 

practice. We have found a significant and lasting increase of both knowledge and 

skills, and EBM behaviour for the intervention group compared to the control group. 

Furthermore, we found a greater enhancement of attitude, social context and self-

efficacy towards EBM in the intervention group than in the control group.  

 

Strengths and Limitations 

This study is unique as it is the first randomized controlled trial in a non-clinical setting 

to enhance knowledge, skills and EBM behaviour by including an EBM course with 

regular peer meetings and case-method learning. The point of departure of our 

intervention was daily practice of occupational health and we succeeded in lowering 

barriers such as lack of time, no easy access to full text articles and not enough 

stimulants from their social context to provide optimal evidence-based health care.10 

OPs’ attitude, social context and self-efficacy, all had a significant positive relation 

with EBM behaviour. However, the successful change in behaviour maybe mostly 
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explained by the significant increase of knowledge and skills, and self-efficacy. The 

influence of management of occupational health services or the social influence of 

employees and employers was overruled by the positive influence of the small group 

learning sessions resulting in an improvement of scores for social context. Possibly the 

local context for occupational health care, in which evidence-based policies are 

agreed, is similar to clinical settings, also largely dependent of social influences of 

peers and opinion leaders.7,17,18  

 

A correct sample size could not be assessed in advance as literature on EBM behaviour 

change practice using statements referring to the ASE-model was not available. No 

sample size was therefore calculated but beforehand a maximum of 100 participants 

was decided for practical reasons because of the intensity of the intervention planned. 

EBM behaviour was assessed through self-assessment comparable with other studies 

on this topic.19-21 This method is susceptible for bias of giving desirable answers by the 

participants in the intervention group and the change of behaviour towards the 

application of EBM in daily practice might therefore be an overestimation. Intention to 

behaviour, also rather high at the start, did not increase significantly over time and 

had no relation with self-efficacy. This variable may therefore not be of necessary 

value in explaining the success of our intervention. Another noticeable result was the 

increase of intention to change behaviour at T2 for the control group. This result can 

most likely be explained that soon after the last questionnaire was sent, the control 

group would receive the theoretic course on EBM. The participants were apparently 

enthusiastic showing actual intentions to practice EBM. In this study we calculated the 

mean and standard deviation of the sum scores of attitude, social context, self-

efficacy, EBM intention and EBM behaviour.22 We think that as we use multiple Likert 

scale based items per variable the more random error of measurement is cancelled 

out. The results are therefore more reliable and more precise than single likert scales.  

Furthermore, the results passed the normality test so parametric tests were possible.23
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Comparison with other studies 

The original Fresno Test had scores between 95.6 for the novices and 147.5 for the 

experts.18 The scores at baseline in our study were relatively low (T0: 82.7) showing 

the lack of knowledge and skills in EBM of these OPs even though researchers in the 

occupational health field have increasingly embraced the idea of evidence-based 

occupational health practice.10,24,25 Following the recommendations by the Society of 

General Internal Medicine Evidence-Based Medicine Task force, we concentrated in 

this study on stimulating participants to become users instead of do-ers of EBM.26 Our 

participants were all OPs working in daily practice and we aimed in this study that 

they would start using more (pre-appraised) evidence on a regular basis. This meant 

that the focus of both the theoretic course at the beginning of the intervention as the 

instructions for the case-method learning sessions was more on the asking, acquiring 

and applying of evidence than on the critical appraisal of evidence. As a considerable 

part of the Fresno Test had questions about critical appraisal of evidence for do-ers of 

EBM or EBM experts, the scores on average up to 124 points (at T’) of our participants 

was considered encouraging.  

 

Other randomized controlled trials of educational interventions to enhance knowledge 

and skills, and behaviour in EBM mostly used journal clubs or EBM teaching rounds for 

general practitioners or hospital physicians, and problem-based small group learning 

for medical students or postgraduate trainees.1-4,27 Our intervention was effective as 

opposed to the intervention studied by Forsetlund et al. probably because we used 

case-method learning sessions in which the practice of EBM was integrated in 

occupational health decisions to fit the local and organizational context and day-to-

day routine of OPs.6,8 The physicians performed actual searches during the four 

months period by themselves, downloaded or requested full text articles and were 

actively involved in the learning sessions every two weeks. Unfortunately, there were a 

considerable number of dropouts during the intervention period especially for the 

intervention group mainly because of time-constraints. This finding is however in line 

with other studies reporting on barriers for EBM implementation in practice.28,29  
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Meaning of the study and indications for further research 

In non-hospital settings, such as occupational health services, the barrier of limited 

meetings with peers and a non-stimulating environment to practice EBM is more 

pertinent. A theoretic course in EBM in combination with case-method learning 

sessions and continuous positive stimulants for evidence-based practice enhanced 

knowledge, skills and behaviour in EBM in occupational health. The use of the ASE-

model for behaviour change as a conceptual approach was helpful in addressing and 

explaining important influences and barriers. It appears that creating a stimulating 

environment and addressing most of the existing barriers by regular meetings with 

peers, proper ICT facilities, aids and tools to find specific evidence about the topics of 

interest are effective to enhance the practice of EBM. As the wish to practice EBM will 

grow even further in the field of occupational health, more research on the 

mechanisms for change of professional behaviour and social context will be necessary. 

  

Conclusion 

Our multi-faceted intervention was successful in enhancing knowledge and skills in 

EBM and changing professional behaviour towards EBM. EBM enhancing 

interventions which include regular peer meetings and case-method learning could be 

promising in occupational health.  
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Appendix 1 ASE-model  

 

Within the ASE-model, it is assumed that intention and behaviour are primarily determined by three 

variables: attitudes, social influences and self-efficacy expectations. Moreover, the model postulates that 

intention predicts behaviour. A person’s attitude towards a specific behaviour is a result of the 

consequences that a person expects from performing the behaviour. Social influences can be described as 

the processes whereby people directly or indirectly influence the thoughts, feelings, and actions of others. 

Self-efficacy expectations can be seen as a person’s belief in his or her ability to perform the desired 

behaviour. The ASE-model can be extended to include external factors which also have an influence on the 

intention to behaviour or behaviour itself, for example barriers (e.g. lack of time or no internet access) and 

knowledge and skills in EBM.13,14  

Attitude 

Social context Behaviour 

Self-efficacy 

Intention to behaviour 

Barriers 

Knowledge and Skills 
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Appendix 2  Time frame of the intervention study 

Intervention Group (N=47) 

T0          T’                              T1                                                                        T2   

 

      O         x     x      x     x     x     x     x     x     x     x 

0……….1....................2………………..3………………..4………………..5………………..6……………..7 

 

    Control Group (N=59) 

T0                                               T1                                        T2   

 

                                                                                                                                                            O 

0............1....................2......................3………….……..4........... ............5.......................6.....................7 

 

 

O: EBM course x: case method learning session     : measurement 

 
T0 : Baseline questionnaire for all participants 
T’ :  Questionnaire on knowledge and skills for intervention group just after their EBM course 
T1:  Questionnaire for all participants after the intervention period  
T2:  Follow-up questionnaire for all participants, three months after the intervention period 
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Abstract 

 

Objective This study attempted to determine the effectiveness of an intervention to 

enhance evidence-based advice given by occupational physicians. 

Methods Altogether 106 occupational physicians were cluster randomised in 16 

groups. The intervention group received a course in evidence-based medicine, 

followed by a 4-month period of case-method learning sessions in peer groups once 

every 2 weeks. During these sessions, the participants discussed their patients with 

respect to sickness absence and the existing evidence for return-to-work prognosis 

and effective interventions. The participants were assigned to perform al literature 

search at least once every 4 weeks. The primary outcome measure was the quality of 

advice based on the correct assessment of prognosis for return to work or the correct 

choice of return-to-work interventions. Secondary outcome measures were the quality 

of the searches performed by the intervention group, the use of evidence by all 

occupational physicians during the intervention period and potential predictors for 

advice quality.  

Results Better return-to-work interventions were advised by the intervention group 

than by the control group after 2 months (88% versus 67%, P=0.01), but the 

difference had decreased after 4 months (76% versus 62%, not significant). No better 

assessments of prognosis were found for return to work. Most of the searches 

performed had a good quality (83% or 73%) and good searching was a positive 

predictor for a good choice of advised interventions (P=0.03). Without obligatory 

searches, no increase in evidence use was found.  

Conclusion Evidence-based advice by occupational physicians in sickness absence 

episodes can be improved with multifaceted intervention. The actual searching for 

evidence is an essential element.   
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Introduction 

 

Employees or employers in need of advice from their occupational health physician 

expect optimal occupational health care and a high standard of professional 

performance.1 To ensure such a high standard, the use of scientific evidence in the 

decision making process of occupational health physicians has been advocated by 

researchers in the occupational health field and by international bodies such as the 

International Commission for Occupational Health (ICOH) and the World Health 

Organization (WHO).2-4 However, several studies in occupational health have shown 

that there is ample room for improvement of the quality of care, and they give clear 

indications that the use of available evidence in scientific literature or evidence-based 

guidelines could be an important vehicle for this purpose.5-8 While the application of 

evidence in the decision-making process of occupational health physicians is still not 

routine in daily practice, the potential impact of the use of evidence in the decision 

making process of clinical physicians has already been illustrated by several studies 

showing up to 60% improved decisions if evidence was searched for or provided.9-11 

Therefore, in this study, we strived to stimulate the implementation of evidence-based 

medicine in occupational health to enhance further the professional performance of 

occupational health physicians and improve occupational health care. 

Recently, a promising intervention study showed that teaching skills in evidence-based 

medicine can actually change physicians’ behaviour to use more evidence-based 

therapies if a multi-component intervention employing evidence-based medicine is 

used and evidence-based resources are provided on the hospital network.12 In line 

with this finding, we developed and evaluated a multifaceted intervention involving a 

combination of an educational intervention with case-method learning sessions and 

recurrent peer meetings. During these meetings, cases of daily occupational health 

practice were discussed. To stimulate evidence-based-medicine practice further, the 

occupational health physicians were obliged to search regularly for evidence related to 

their cease. We expected this multifaceted intervention to overcome barriers to the 

adoption of new behaviour in the occupational health setting.13 
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Within the Netherlands, a substantial part of daily routine in occupational health 

practice is involvement in advising patients and their supervisors with respect to return 

to work. For this purpose occupational health physicians need to have adequate 

knowledge of the expected duration of sickness absence in relation to work 

circumstances, and they need to advise employees or their supervisors in such a way 

that optimal rehabilitation or return to work is realized. In this study, good advice was 

based on either the correct assessment of prognosis for return to work or the correct 

choice of return-to-work interventions by an occupational health physician. A correct 

choice of return-to-work intervention was expressed as the optimal choice of all 

possible actions or advice the occupational health can give to the employee or his 

supervisor to optimize the patient’s healthy return to work. 

The purpose of this study was to answer the following questions: (i) does the 

intervention improve the quality of the occupational health physicians’ assessment of 

return-to-work prognosis and the correct choice of return-to-work intervention for 

sick-listed employees according to the literature and an expert consensus when 

compared with the quality of the assessment of a control group, (ii) what is the quality 

of the searches for evidence performed by the occupational health physicians and can 

answers be found. (iii) does the intervention enhance the use of evidence also without 

obligatory literature searches, and (iv) are the characteristics of occupational health 

physicians, their scores in knowledge and skills in evidence-based medicine, or search 

qualities predictors of better advice quality? 

 

 

Study population and methods 

 

Study population 

We recruited registered occupational health physicians within occupational health 

services or private practices in the Netherlands via written invitations and information 

sessions about the study. A necessary sample size was not calculated, but beforehand 

we decided on a maximum of 100 participants for practical reasons because of the 

intensity of the planned intervention. Occupational health physicians from the same 
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occupational health service or geographically closely situated services and practices 

were clustered in peer groups of 6-10 members. An independent research assistant 

provided a computer-generated blocked randomization sequence with randomization 

on the group level. All of the occupational health physicians who agreed to participate 

in the study and who completed the baseline questionnaire entered the trial according 

to the treatment group their group was assigned to. The participants were not 

blinded to the treatment assignment. However, the researchers who scored the study 

outcomes were blinded tot the treatment allocation at al times. 

 

Intervention 

First, the occupational health physicians in the intervention group were trained in 

evidence-based medicine for 1.5 days during a period of 2 weeks. In this course, the 

participants learned the basic steps of evidence-based medicine (e.g. Occupational 

health physicians were to start with a search for relevant practice guidelines and, if 

necessary, to continue searching for an answer in PubMed). Second, during the 

follow-up period, the occupational health physicians received several stimuli on the 

application of evidence-based medicine (e.g., newsletters, articles on evidence-based 

medicine, and several search strategies for PubMed). Third, they were facilitated by 

access to full text articles, and they could contact a helpdesk for questions on 

searching the literature. Fourth, obligatory case-method learning sessions took place 

every 2 weeks during a period of 4 months within the peer groups as organized 

before the randomization. During these sessions, the physician’s own cases of sick-

listed employees from daily practice were discussed in a pre-structured way with an 

emphasis on available evidence for all occupational health aspects, following the 

instructions of Sackett et al. for presenting a patient at follow-up rounds the first two 

sessions and the fifth session were facilitated by one of the authors.14 Fifth, at least 

once in every 4 weeks, the occupational health physicians were obliged to perform a 

literature search for evidence with regard to one of their own cases. 

The control group also had access to full-text articles during the intervention period 

but, in contrast to the intervention group, the participants were not actively 
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stimulated to make use of this facility. After the intervention period, the control group 

also received the theoretical evidence-based-medicine course of 1.5 days. 

 

Measurements 

The baseline questions included demographics of the participants (age, gender), 

medical experience, experience as an occupational health physician, information on 

previous training in evidence-based medicine, and experience with research or critical 

appraisal. The participants of the intervention group were asked to send in (every two 

weeks) the case-files used at the case-method learning sessions. The participants of 

the control group were also asked to send in two case-files at the beginning, after 2 

months, and after 4 months. All case-files were documented on a prestructured form 

with a clear description of the case, the assessed return-to-work prognosis, and the 

intervention advised by the occupational health physician. An independent research 

assistant selected one case file per occupational health physician that was sent at the 

start of the intervention period (T0), after 2 months (T1), and after 4 months (T2) by 

both groups (see figure 1). The case files had to be filled out completely to be 

considered usable. In addition, the participants of the intervention group were asked 

to send us documentation on their performed literature searches. These searches were 

documented on a prestructured form with a clear description of the search question, 

the used search strategy, the critical appraisal of the literature, and the answer to the 

search question. [See appendix 1]. 
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Intervention Group (N=48) 

T0                                            T1                                                            T2   

 

      O      x          x          x          x          x          x          x          x          x          x 

0………….…...…..1………..………..…..2………..…….……...3……..…..…………..4 

     

Control Group (N=58) 

T0                                                        T1                                                            T2   

 

                O 

0………….…...…..1………..…….….…..2………..….………...3……..…..…………..4 

 

O: EBM course    x: case method learning session     : measurement 
 
T0 : From the two case-files sent in by both groups, one case-file was selected at random by an 

independent research assistant.  
T1:  From the two case-files sent in by the control group, one case-file was selected at random by an 

independent research assistant. The case-file and belonging search log from the intervention 
group that was sent in after two months was selected by an independent research assistant. 

T2:  From the two case-files sent in by the control group, one case-file was selected at random by an 
independent research assistant. The case-file and belonging search log from the intervention 
group that was sent in after four months was selected by an independent research assistant. 

 
Figure 1. Time frame of the intervention study 

 

 

On the basis of the diagnosis or problem orientation of the selected case-files, a panel 

of three authors with expertise in evidence-based medicine and occupational health 

(FS, CH, and PS) searched for evidence on return-to-work prognosis and preferred 

choice of return-to-work intervention. The evidence retrieved was divided into four 

level grades, of which grade 1 was considered highest. [See appendix 2]. From both 

groups, all of the background details of the case files from the sick-listed employee 

were noted (i.e., age, gender, job, period of sick leave, and diagnosis). Second, the 

level of evidence referred to by the occupational health physician on return-to-work 

prognosis or intervention was compared with the level of evidence retrieved by the 

panel of experts in evidence-based medicine. Third, all of the case forms from both 
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groups were blinded for the group assignment of the occupational health physicians, 

appraised by all three authors for the correct assessment of prognosis (yes, no) and 

choice of intervention (yes, no) advised by the occupational health physician. The final 

evaluation of correctness was decided in consensus. Fourth, all searches at T1 and T2 

of the intervention group were scored for the type of question searched (diagnosis, 

etiology, prognosis, therapy), the quality of the search (appendix 1), and possible 

adjustment to the original prognosis or choice of intervention. Finally, the after-search 

prognosis or intervention advice by the intervention group was again appraised by all 

three authors for its correctness (yes, no).  

 

Statistical analyses 

The data of all participants who entered the trial were analyzed. Differences in the 

baseline characteristics were tested with T-tests or the Mann Whitney U-test for 

continuous variables that are either normally or nonnormally distributed, and Chi-tests 

were used for categorical variables. First, to analyse whether the intervention had an 

overall effect over time (intervention * time) for the correct assessment of prognosis 

and correct choice of intervention, a mixed model analysis based on repeated 

measurements with adjustments for cluster randomization was performed comparing 

the intervention group with the control group. The mixed-model analysis was 

performed with the SAS procedure GLIMMIX (SAS Inc, Cary, NC,USA), and we chose 

for the intercept and the clusters to be random and the time points (T0,T1, T2) to be 

repeated. We analyzed differences between the two groups on both the original and 

after-search correct assessment of prognosis and the choice of intervention for the 

same patient case to measure the additional effect of the obligatory search. If a 

statistically significant overall effect was found, posthoc tests were performed for each 

time point using t-tests within GLIMMIX. We described the type and quality of the 

searches performed. Second, we analyzed the level of evidence referred to by all of 

the participants on their case files using the mixed-model analysis for repeated 

measurements to compare the two groups. Third, separate analyses were performed 

within the intervention group to investigate potential predictors for the correct 

assessment of return-to-work prognosis and correct choice of return-to-work 

intervention. We performed a subgroup analysis on the effect of gender, experience 
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as an occupational health physician (median of 12.5 years), and experience in the past 

with evidence-based medicine, research or critical appraisal. We used the scores of the 

intervention group from our previous study on knowledge and skills in evidence-based 

medicine after the evidence-based medicine course to analyse differences in the 

quality of the search and the quality of advice over time within the intervention group 

(Schaafsma F, Hugenholtz N, de Boer A, Hulshof, C, and van Dijk F. Knowledge, skills, 

and behaviour towards Evidence-Based Medicine of occupational physicians: a cluster 

randomized trial. 2007. submitted for publication). Statistical analyses were performed 

using SAS 9.1 and SPSS 11.0 (SPSS Inc. Chicago (IL), USA). P-values <0.05 were 

considered statistically significant. 

 

 

Results 

 

Sixteen occupational health services and eight private practices supplied eligible 

occupational health physicians. Overall, 131 occupational health physicians were 

recruited for the trial between May 2005 and September 2005. However, 25 

occupational health physicians altogether from both groups withdrew before we 

started the actual intervention mainly due to the time-consuming elements of the 

intervention. At T0 we selected 48 case files from the intervention group and 58 case 

files from the control group. After two months (T1) we selected 41 usable case files 

from the intervention group, and 49 usable case files from the control group. After 4 

months (T2) we selected 45 and 53 usable case files from the intervention and control 

group, respectively. (See Figure 2). 
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Figure 2. Flowchart of the study 

 

 

Recruited Occupational Physicians (n=131) 

Randomised on group level 

Allocated to intervention (n=62) 
Received intervention (n=48) 
 
Did not receive intervention  
(n=14), due to company policy (8) 
or limited time (4), personal 

circumstances (2) 

Allocated to “care as usual” 
(n=69) 
Received “care as usual” (n=58) 
 
Lost to follow-up (n=11), due to 
limited time (6), for unknown 

reason (5) 

T0: Allocation 

Discontinued intervention  (n=1), 
due to limited time  
Incomplete or missing case-file 
(n=6) 

 

T1: During the 
intervention  

Lost to follow-up  (n=3), due to 
limited time (2) or pregnancy 
leave (1)  
Incomplete or missing case-file 
(n=6) 

Discontinued intervention  (n=1), 
due to change of employment  
Missing case-file (n=1) 
 

T2: Immediately 
after the 
intervention  

Lost to follow-up  (n=2) due to 

limited time 

Outcomes analysed  
T0 (n=48) 
T1 (n=41) 
T2 (n=45) 

Analysis 

Outcomes analysed  
T0 (n=58) 
T1 (n=49) 
T2 (n=53) 
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Table 1 shows the personal characteristics of the 106 participating occupational 

health physicians at baseline. The participants in the intervention group were older (48 

versus 45 years) and had more clinical experience (20 versus 17 years) than those in 

the control group. No differences in previous experience with evidence-based 

medicine or other baseline measurements were found.  

 

Table 1. Baseline characteristics of OPs  

Characteristics of OPs 

Intervention group 

(n= 48) 

Control group 

(n=58) 

 

Age in years mean (SD)* 

 

48 (±6) 

 

45 (±7) 

N of Women (%) 23 (48) 22 (38) 

Doctor experience in years mean (SD)* 20 (±6) 17 (±7) 

OP experience in years mean (SD) 14 (±6) 13 (±7) 

Previous education in EBM? N Yes (%) 12 (25) 10 (17) 

Previous education in critical appraisal? N Yes (%) 12 (25) 14 (24) 

Any research experience? N Yes (%) 22 (46) 23 (40) 

N of groups               7               9 

*P<0.05 T-test 

 

 

Table 2 shows the characteristics of sick-listed employees described in the selected 

case files of all the occupational health physicians. The employees selected for the 

cases by the intervention group had a longer sick-leave duration at the time of the 

presentation (21 versus 15 weeks, non-significant) and had more variety in disorders 

than the employees selected by the control group (chi-square p<0.05). 
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Table 2. Characteristics of the combined selected case-files of both groups at T0, T1 and T2  

Characteristics of the employees in the case-files Intervention group 

(n= 134) 

Control group 

(n= 160) 

 

Mean age employee years (SD) 

 

42 (±10) 

 

43 (±10) 

Gender employee (% male) 41 47 

Type of disorder*: 

• Musculoskeletal (%) 

• Psychological (%) 

• Cardiovascular (%) 

• Neurological (%) 

• Respiratory (%) 

• Digestive (%) 

• Urological & Genital (%) 

• Non-specific (%) 

• Other (%) 

 

32 

16 

5 

10 

4 

6 

6 

11 

9 

 

30 

33 

11 

7 

2 

2 

4 

4 

7 

Occupational determinants for sickness absence 

• Physical (%) 

• Psychological (%) 

• Both physical and psychological (%) 

 

38 

20 

19 

 

30 

30 

16 

Duration of sickness absence in weeks at the moment 

of presentation of the case mean (SD) 

 

21 (±25) 

 

15 (±19) 

* p<0.05 Chi-square test, comparing both groups 

 

 

Process variables 

All of the occupational health physicians randomized to the intervention group 

received the evidence-based medicine course at the beginning of the intervention. On 

the average, each occupational health physician attended 7.2 case-method peer 

group sessions and turned in an equivalent number of cases. Consequently, on the 

average, 3.3 literature searches (half of the number of cases) were performed by every 

occupational health physician. Ninety-one full text articles were requested by 27 

occupational health physicians of the intervention group. Five full text articles were 

requested by three occupational health physicians of the control group.  
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Quality of advice before and after the search for evidence 

Table 3 shows the evaluation of the assessment of the return-to-work prognosis and 

the proposed intervention based on the diagnosis of case files before the search for 

evidence for both groups and after the search for the intervention group. Before the 

search assignment, we found no statistically significant differences over time between 

the two groups with respect to a correct assessment of the prognosis (F-test 0.15, 

df=179, p=0.86) or the choice of intervention (F-test 1.05, df=184, p=0.35). After the 

search assignment, we found a statistically significant difference over time between 

the two groups for the correct choice of intervention (F-test 4.54, df=184, p=0.01), 

but not for correct prognosis assessment (F-test 0.47, df=179, p=0.63). The posthoc 

tests showed an enhancement of 17% at T1 and 18% at T2 with respect to good 

intervention advice for the intervention group.  

 

This situation resulted in a statistically significant difference in the advice on good 

return-to-work intervention with the control group at T1 (88% versus 67%, T-test -

2.22, df= 184, p=0.03), and no statistically significant difference at T2 (76% versus 

62%, T-test -1.36, df=184, p=0.17). When all of the adjustments for the cases of the 

intervention group were combined (assessment of return-to-work prognosis and 

intervention advice) we found an improvement in 10 out of 41 cases at T1 (24%) and 

in 9 out of 45 cases at T2 (20%).  

 

Availability and use of evidence  

Before the search assignments we found no statistically significant differences over 

time between the control and intervention groups with respect to the level of 

evidence on which the occupational health physicians based their assessment of 

prognosis or choice of interventions (results not shown).  
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Table 3. Evaluation of assessment of RTW prognosis and choice of intervention before the obligatory 
literature search for the intervention and control group, and after searching for the same case for the 
intervention group at T0 (n=48, n=58), T1 (n=41, n=49) and T2 (n=45, n=53) 

 Intervention group Control group 

 

Correct assessment of 

RTW prognosis  

Before searching 

% (n) 

After searching 

% (n) 

 

% (n) 

T0 65 (31) n.a. 59 (34) 

T1  65 (26) 73 (29) 53 (26) 

T2 71 (30) 74 (31) 67 (35) 

Correct choice of RTW 

interventions* 

   

T0 58 (28) n.a. 74 (42) 

T1** 71 (30) 88 (37) 67 (33) 

T2 58 (26) 76 (34) 62 (33) 

* F-test 4.54, df=184, p=0.01, overall test over time comparing case-files after searching of intervention 
group with case-files of control group  
** T-test -2.22, df= 184, p=0.03, post-hoc test comparing case-files after searching of intervention group 
with case-files of control group at T1; n.a.: not applicable 

 

 

Most of the occupational health physicians in both groups (prognosis 63%, 

intervention 64%) did not use any evidence or evidence-based sources for their cases. 

The expert panel found a high level of evidence for most of the selected case files (See 

Appendix 2). For the return-to-work prognosis, grade 1 evidence was found for 57% 

of the case files on the basis of the diagnosis mentioned by the occupational health 

physician, while grade-2 evidence was found for 19%, grade-3 for 11% and no 

evidence for 13% of the case-files. For the return-to-work interventions the expert 

panel found grade-1 evidence for 53 % of the case files, grade-2 evidence for 14%, 

grade-3 evidence for 12% and no evidence for 21%. The provision of high grade-1 

evidence was significantly higher for the cases handed in by the control group than 

for the ones handed in by the intervention group (64% versus 37%, chi-square test 

p<0.0001).  

 

Searching for evidence 

Table 4 shows the literature searches performed by the intervention group. Overall, 86 

searches were carried out, mostly on questions about return-to-work interventions or 
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the prognosis at both time points. Examples of the questions are: “For a 47-year-old 

nurse who just had surgery because of a uterus extirpation, how long will it take for 

her to return to her own regular work?” Or “A technical engineer with ‘Morbus 

Crohn’ receives Remicade treatment. Is Remicade treatment more effective in 

suppressing Crohns’ disease than regular treatment with immunodepressants?” 

However, some occupational health physicians also searched for etiology questions 

(T1 n=6, T n=4). An example of an etiology question is “Can bursitis of the elbow be 

caused by work as a truck driver?” 

 

Table 4. Type and quality of searches performed by the intervention group at T1 (n=41) and T2 (n=45)  

  T1 

% (n) 

T2 

% (n) 

Type of question: 

 

RTW interventions 

RTW prognosis  

Etiology 

37 (15) 

49 (20) 

15 (6) 

53 (24) 

38 (17) 

9 (4) 

Quality of search:  Good 

Moderate 

Poor 

83 (34) 

12 (5) 

5 (2) 

73 (33) 

18 (8) 

9 (4) 

Sources used to find an useful answer:    

- Practice Guidelines (CBO, NHG, NVAB)1 

- Cochrane Database 

- PubMed 

- Dutch Websites 

- Textbooks 

- Other sources (not used by the experts) 

- No evidence found 

 12 (5) 

0 

61 (25) 

5 (2) 

2 (1) 

10 (4) 

10 (4) 

11 (5) 

4 (2) 

53 (24) 

2 (1) 

7 (3) 

2 (1) 

20 (9) 

 

 

The quality of the searches was considered good by the experts for the greater part of 

the cases: 83% at T1 and 73% at T2. For most of the questions, an answer was 

found (T1 90% and T2 80%) and in these cases, original articles found on PubMed 

were used the most often. In addition to several websites, the guidelines and textbook 

used by the occupational health physicians were similar to the sources used by the 
                                                           
1 Guidelines authorized by national professional associations of respectively medical specialists (CBO), 
general practitioners (NHG) and occupational physicians (NVAB). 



Chapter 5 

 96 
 

experts. The Cochrane database was mentioned only twice as a source by the 

occupational health physicians while the experts used it seven times. As was to be 

expected (Table 5), we found a statistically significant increase in the level of evidence 

when the before and after search assignments were compared using the experts as a 

‘gold standard’. 

 

Table 5. Level of evidence recorded by OPs in the intervention group on their case-files before and after 
obligatory searching for evidence about RTW prognosis and interventions in comparison with the level by 
the EBM experts at T1 (n=35) and T2 (n=41) 

 T1* T2* 

 Before search 
% (n) 

After search 
% (n) 

Before search 
% (n) 

After search 
% (n) 

Level of OPs equal with experts 31 (11) 74 (26) 37 (15) 73 (30) 
 

Level of OP< level of experts 3 (1) 26 (9) 
 

2 (1) 15 (6) 

No evidence mentioned by OP 
 

66 (23) 0 61 (25) 12 (5) 

* Chi-square test p<0.05 comparing before and after search case-files within the intervention group 
 

 

Predictors of good advice 

Gender, experience as an occupational health physician, experience in the past with 

evidence-based medicine, research or critical appraisal were not statistically 

significantly related over time to correct return-to-work prognosis or to interventions 

within the intervention group. Over time, we found that good searches were a 

positive predictor for a correct choice of return-to-work interventions (F-test, df=184, 

p=0.03). We did not find a relationship over time between good searching and 

correct prognosis. We found no relationship between high scores on knowledge and 

skills measured directly after the evidence-based medicine course (mean score 124.2, 

95% CI 113.7-134.7), and good quality of the searches for evidence for the 

intervention group (unpublished data: Schaafsma F, Hugenholtz N, de Boer A, 

Hulshof, C, and van Dijk F. Knowledge, skills, and behaviour towards Evidence-Based 

Medicine of occupational physicians: a cluster randomized trial). Nor did we find a 

relationship between high scores for knowledge and skills and the correct return-to-

work prognosis or intervention before or after the search assignment.  
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Discussion 

 

The multifaceted intervention tested in this trial produced an enhancement of correct 

return-to-work intervention choice for the intervention group when compared with 

that of the control group after 2 months, but decreased after 4 months. No 

enhancement was found for the assessment of return-to-work prognosis. Before the 

search assignment we did not find either a significant increase in evidence use by the 

intervention group or an enhancement of the quality of advice on the case file. Good-

quality searches were a positive predictor for a good return-to-work intervention 

choice. 

 

Strength and limitations 

This study was unique in the sense that real cases from daily practice were used to 

study performance in evidence-based medicine and its potential effect in enhancing 

quality. The generalisability was therefore high, although its internal validity may have 

been weakened due to differences in the case files handed in by the two groups.15 

The cases of the intervention group were probably more complex as there was a 

broader variety in the disorders. The intervention group probably preferred to discuss 

the cases that raised difficulties or questions in practice during the case-method 

learning sessions. In addition, the control group handed in more case files for which 

evidence-based practice guidelines (evidence grade 1) existed as opposed to the 

intervention group. Within the Netherlands, evidence-based occupational health 

guidelines are available for several prevalent disorders. The case files from the control 

group possibly reflect more routine cases and may be regarded as a selection of best 

practice.  

Overall, our estimation of the availability of evidence for these case files could be an 

overestimation, as all of the case files or patients taken together were the 

denominator in the calculation instead of the separate prognosis assessments or 

intervention choices, analogous with other studies.16-19   

The evaluation of return-to-work prognosis and intervention, as well as the evaluation 

of the search quality, was done using an expert panel. The expert panel used and 



Chapter 5 

 98 
 

discussed the available evidence on different topics and decided in consensus about 

the assessment of prognosis and the choice of intervention to overcome the problem 

of interindividual variability.20 The evaluation of available evidence and search quality 

by an expert-panel is in line with previous experiences on evaluating searches for 

evidence following the steps of evidence-based medicine and with other similar 

studies on this topic.16-19,21 The searches performed by the intervention group 

concentrated on finding original articles in PubMed. This procedure could be expected 

because the information given during the evidence-based medicine course focussed 

on searching in PubMed. However, the instruction on the search file suggested to 

start with a search for relevant guidelines which is in line with the latest insight that 

practitioners should be stimulated to become more users and not so much doers of 

evidence-based medicine.22 For them, it is not always necessary to search and appraise 

original articles themselves. If a guideline or other evidence-based summary exists on a 

certain topic it is sufficient to use only this source. It is possible that these 

occupational health physicians were not sufficiently made aware of all evidence-based 

information sources as is shown by the limited use of the Cochrane database as 

opposed to its use by the experts.  

 

Although searches for return-to-work prognosis and interventions were equally 

divided, we especially found an enhancement of the correct choice of return-to-work 

interventions predicted by good searching. This finding may be explained by the fact 

that some occupational health physicians who had searched for prognosis- or etiology 

questions still changed there choice of intervention instead of, for example, their 

originally assessed prognosis. Besides, assessment of return-to-work prognoses may 

be influenced more strongly by contextual factors of the specific case than a choice of 

best intervention is. Retrieving ‘new’ evidence may then not lead so much in 

adjustments of the original assessment. 

The expected positive influence of the evidence-based medicine course and peer 

sessions did not, by itself, persuade the participants to search and use more evidence 

in their advice towards their employees on sick leave. The exchange of tacit 

knowledge and explicit knowledge during the sessions apparently was not yet 

translated into better advice quality. Maybe the participants’ knowledge that they had 
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to perform a search for evidence every month any way prevented them from 

spontaneously relying on evidence for their advice. 

 

Comparison with other studies 

This study is the first trial in occupational health to test the effect of evidence-based 

medicine implementation in improving professional quality in daily practice. Within 

other medical disciplines randomized controlled trials have been performed with good 

results in changing professional behaviour into more evidence-based practice. 

However, most of these randomized controlled trials tested evidence-based medicine 

behaviour via self-assessment, while only a few have studied the effect of evidence-

based medicine practice on a specific outcome variable.23,24 Several cross-sectional 

studies have been performed within various medical disciplines on the extent to which 

daily practice was based on sound evidence. These studies searched evidence for the 

diagnosis-interventions combination within hospital wards or practices of physicians 

during a limited period of time.16-19 In our study, the experts not only searched for best 

evidence on diagnosis-return-to-work prognosis and diagnosis-return-to-work 

intervention combinations, but also compared the results with the evidence used by 

the occupational health physician. In addition, we evaluated progress after the 

obligatory searches. One of the main findings of our intervention, the adaptation of 

the original choice for return-to-work intervention due to retrieved evidence, is in line 

with findings in clinical settings. For example in oncology, studies have shown that if 

evidence had been provided when needed, the decisions could have been different in 

30-60% of times.9
 

 

In our previous study on the competence of evidence-based medicine, we concluded 

that case-method learning sessions with peers in combination with a theoretical 

course in evidence-based medicine and continuous positive stimulants to practice 

evidence-based medicine enhances knowledge, skills and behaviour in evidence-based 

medicine in nonclinical settings (Schaafsma F, Hugenholtz N, de Boer A, Hulshof, C, 

and van Dijk F. Knowledge, skills, and behaviour towards Evidence-Based Medicine of 

occupational physicians: a cluster randomized trial; unpublished observations). 
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However, the results of our present study have shown that the predictive value of 

competence in evidence-based medicine is low with regards to actual performance in 

evidence-based medicine as has been shown by others.25 An improvement in the 

quality of professional advice needs a concrete search for evidence, as only then will 

professional quality be enhanced in daily practice. 

 

Policy implications and indications for further research 

To ensure high professional quality of occupational health care, the actual practice of 

evidence-based medicine is essential. Therefore, frequent searching of relevant 

literature and databases and applying the findings in daily practice is necessary. This 

study has shown that a substantial amount of evidence is available for the use of 

occupational health physicians in their daily practice when they must offer advice on 

sickness absence. For most of the cases in the study, a good search resulted in an 

answer that could enhance the quality of advice of the professional. The extent to 

which the case-method learning sessions with peers stimulated evidence-based 

medicine practice needs further research. Occupational health physicians and the 

management of occupational health services should invest in learning evidence-based 

medicine practice and feel obliged to do real searches of good quality. For this 

purpose, repeated sessions with PubMed tutorials can be helpful, and more 

information on available evidence-based sources and support by a good knowledge 

infrastructure is essential.26 
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Concluding remarks 

Professional performance of occupational health physicians can be improved with 

multifaceted intervention combining a course in evidence-based medicine with 

repeated case-method learning sessions with peers and regular search assignments. 

The actual search for evidence proved to be an essential element in enhancing the 

quality of advice given by occupational health physicians with respect to sickness 

absence. 
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Appendix 1  

 

 

Search assignment 

The prestructured form used for the search assignments was adapted from an earlier version of a search 

log developed by the Coronel Institute and used in a previous study on search evaluations. The physician 

had to answer eight questions according to the following necessary steps when evidence-based 

medicine is applied: (i) formulating an answerable question, 2) characterizing the question (prognosis, 

return-to-work interventions, diagnosis, etiology), 3) making a PICO (patient, intervention, comparison 

and outcome) partition of the question, 4) considering possible national and international practice 

guidelines for an answer to the question, 5) applying adequate search terms, 6) actually searching for 

relevant original articles or systematic reviews from electronic medical databases, 7) appraising the 

literature for its methodological quality and its appropriateness for the occupational health situation 

and, 8) using this information to answer the original question. For the purpose of our study, we added 

the following two questions: 1) did the information found by the search change the original assessment 

of the prognosis or the choice of return-to-work intervention advised by the occupational health 

physician and, if yes, what had been changed in the advice. 

 

 

 

 

Evaluating the search 

Using the selected cases, the experts (FS, CH and PS) searched for evidence as described in appendix 2. 

The search assignments based on these cases were evaluated by the same expert team. Every question 

on the log had to be answered and the evidence found with the search had to be in line with the 

available evidence according to the experts. The optional adjustment of the original assessment of 

prognosis or choice of return-to-work interventions had to be an improvement according to the experts. 

An overall evaluation for the whole search assignment was then given by the expert panel as follows: 1) 

good if all questions were answered correctly, 2) moderate if the search was considered good but the 

final conclusion was not in line with the retrieved evidence, and 3) not good if the questions were not 

answered correctly or the final conclusion was not considered an enhancement of the original advice.  
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Appendix 2 

 

 

Description of the search for evidence 

The search for evidence was limited to English or Dutch literature of the last 10 years. The searches 

were carried out from January 2006 through April 2006. If adequate evidence was found, the search 

was stopped. The following sources were searched: 

1. Practice Guidelines by the Dutch Institute for Healthcare Improvement (CBO), the Netherlands Society 

of Occupational Medicine (NVAB) and the Dutch Association for General Practioners (NHG). 

2. The Cochrane Database 

3. PubMed; we used a MeSH-term for the diagnosis and combined this term with the Boolean operator 

AND with "Work"[MeSH] OR (work capacity) OR "Work Capacity Evaluation"[MeSH] OR (vocational 

rehabilitation) OR "Occupational Health" [MeSH] OR "Occupational Medicine" [MeSH] OR “Sick 

Leave”[MeSH] OR (absenteeism) OR (return to work) OR (retirement) OR (employment status) OR (work 

status) OR "Disability Evaluation"[MeSH] OR "Occupations"[MeSH] OR "Employment"[MeSH]. 

4. Two Dutch websites on occupational health issues: www.stecr.nl, www.Laboretum.nl 

5. One Dutch textbook on occupational health: ‘Handboek arbeid en belastbaarheid’. (Handbook on 

work and working capacities) 

 

 

The evidence retrieved was then divided into four categories; in correspondence with the categorization 

used by the CBO for guideline development as follows:  

- Evidence Grade 1, Strong level of scientific evidence 

- Evidence Grade 2, Moderate level of scientific evidence 

- Evidence Grade 3, Limited level of scientific evidence 

- No Evidence, Insufficient scientific evidence 

 

 

With respect to the level of evidence of a therapeutic advice, Evidence grade 1 requires a practice 

guideline or at least two randomized controlled trials of high quality or a systematic review including 

several randomized controlled trials. Evidence grade 2 requires at least one randomized controlled 

study. Evidence grade 3 requires information from less quality evidence but still convincing (e.g., case 

control design studies or textbook information). Regarding the levels of evidence of studies on 

prognosis for return to work, we searched in particular for high quality cohort studies.  
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Abstract 

 

Objective An intervention existing of an EBM course in combination with case 

method learning sessions (CMLS) was designed to enhance the professional 

performance, self-efficacy and job satisfaction of occupational physicians 

Methods A cluster randomized controlled trial was set up and data were collected 

through questionnaires at baseline (T0), directly after the intervention (T1) and 7 

months after baseline (T2). The data of the intervention group (T0:n=49; T1:n=31; 

T2:n=29) and control group (T0:n=49; T1:n=28; T2:n=28) were analysed in mixed 

model analyses. Mean scores of the perceived value of the CMLS were calculated in 

the intervention group. 

Results The overall effect of the intervention over time comparing the intervention 

with the control group was statistically significant for professional performance 

(p<0.001). Job satisfaction and self-efficacy changes were small and not statistically 

significant between the groups. The perceived value of the CMLS to gain new insights 

and to improve the quality of their performance increased with the number of 

sessions followed. 

Conclusion An EBM course in combination with case method learning sessions is 

perceived as valuable and offers evidence to enhance the professional performance of 

occupational physicians. However, it does not seem to influence their self-efficacy and 

job satisfaction. 

 

 

 

 

 

 



Effect of an EBM course in combination with case method learning sessions: 
an RCT on professional performance, job satisfaction and self-efficacy of occupational physicians 

 

 109 

Introduction 

 

After completing their formal education, physicians have the moral and ethical 

obligation to keep their knowledge up-to-date. After all, knowledge is dynamic and 

can be out-dated within as little as ten years.1 According to the latest evidence, 

physicians must therefore commit themselves to continuing medical education (CME) 

in order to guarantee the quality of care.2 Yet it is difficult for physicians to remain 

abreast of new evidence and to integrate this evidence into their own clinical practice. 

Like all physicians, occupational physicians (OPs) are currently overwhelmed by the 

quantities of evidence being published, and a good knowledge infrastructure and the 

time required to keep up are lacking.3,4,5 Moreover, many OPs lack the skills in 

epidemiology and statistics that would allow them to evaluate the scientific evidence 

available to them with an adequate degree of accuracy.6,7,8 As a result, OPs tend to 

depend on their routines or on the opinions of colleagues or experts when searching 

for answers to their questions about patient care.4,9  

Efforts have been made to support OPs in the uptake of knowledge. More and more 

evidenced-based guidelines and systematic reviews have been developed with a view 

to consolidating high-quality knowledge into a more practical form.10,11 Nevertheless, 

the implementation of these guidelines leaves much to be desired.12,13,14 In addition, 

the practice of Evidence-Based Medicine (EBM) has been in vogue among OPs over 

the past few decades, thus integrating the best external evidence with individual 

clinical expertise and patients’ choices.15,16 

 

As occupational health specialists, OPs must consider their patients’ working 

conditions, workplace environments, the management priorities, and labour 

legislation.17 They also have to deal with a whole range of diseases, making it harder 

for them to keep up with all the latest evidence. A survey among Dutch OPs revealed 

that most of them consult the most up-to-date evidence in their fields infrequently - 

averaging no more than three times per month - and that they make only sporadic 

use of practice guidelines.18 These factors subsequently influence the quality of the 

advice they give to their patients. 



Chapter 6 

 110 
 

In order to enhance the professional performance of OPs in the Netherlands by 

helping them make greater use of available knowledge, a multifaceted intervention 

has been developed. CME studies have already demonstrated that an intervention is 

more effective when designed in a multifaceted manner. Interventions designed for a 

small group of physicians from within a single discipline, and interactive interventions 

relying on problem-based learning strategies are proven success factors which were 

taken into account in designing the intervention.19,20  

The incorporation of these new elements into physicians’ routine practice was aimed 

at enhancing their job satisfaction. The new knowledge and improved skills gained by 

means of this scheme could, for example, help prevent the effects of boredom; 

boredom can occur among OPs as a result of routinization and repetitiveness of the 

job, as well as a lack of opportunities for CME, all of which are factors that contribute 

to a reduction in job satisfaction.21,22 In addition to the stated objective of enhancing 

physicians’ job satisfaction, it was also theorized that the intervention would have a 

positive impact on the occupational self-efficacy of OPs, given the fact that the status 

of OPs is considered to be lower than that of other medical specializations.23 By 

teaching them EBM and by supporting them in discussing the nature and practice of 

their profession, the intervention aims to improve their sense of self-confidence in the 

quality of the work that they perform. 

This study combined a didactic EBM course with recurrent case method learning 

sessions (CMLSs) in small peer groups. It was hypothesized that when OPs are able to 

find, share, and integrate this knowledge, professional performance will improve and 

both job satisfaction and occupational self-efficacy will be enhanced.   
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Methods 

 

Study population and inclusion 

Study participants were Dutch OPs working for Occupational Health Service (OHS) 

providers or in private practices. They were recruited both via OHS providers and calls 

for participants published in the Newsletter of the Netherlands Society of 

Occupational Medicine (NSOM). Potential participants received a brochure containing 

information about the study, and were requested to return the informed consent and 

application form if they decided to participate. Inclusion criteria for study participation 

were commitment of the participant’s OHS management, and Internet access in the 

workplace.  

 

Study design and procedure 

This study was a randomized controlled trial, with randomization on the peer group 

level. Before randomization, all participants were clustered into peer groups and each 

group was randomly assigned to either the intervention group or control group. The 

peer groups already existed or were formed by the researchers on a geographical 

basis. Block randomization, of four groups per block, was applied in cases where two 

or more groups from one OHS provider participated in the study. The intervention 

group participated in an EBM training programme, consisting of an EBM course paired 

with case method learning sessions, lasting for a period of four months. OPs 

randomized to the control group applied their usual standards of care during the four 

months intervention period. Pre-test- and post-test measurements were conducted by 

means of a questionnaire. Both the intervention group and the control group received 

the questionnaire on three occasions; one baseline questionnaire just before the 

intervention period (T0), one directly after the intervention period (T1), and a final one 

(T2) three months after the intervention period (see figure 1).  
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Intervention Group (N=49) 

T0                                      T1                                                                        T2   

 

      O         x     x      x     x     x     x     x     x     x     x 

0……….1....................2………………..3………………..4………………..5………………..6……………..7 

 

    Control Group (N=59) 

T0                                                           T1                                        T2   

 

                                                                                                                                                            O 

0............1....................2......................3………….……..4........... ............5.......................6.....................7 

 

 

O: EBM course x: case method learning session     : measurement 

 
T0: Baseline  
T1:  Directly after the intervention period 
T2:  Three months after the intervention period 

 

Figure 1. Time frame of the Randomized Controlled Trial 

 

 

Intervention 

OPs in the intervention group received an EBM course of three half-days spread over 

two weeks. During this course they learned the basics of EBM: a general introduction 

to EBM, instructions on searching for literature using PubMed, and techniques for 

critical appraisal of the literature. In addition, a member of each peer group 

volunteered to be the chairperson and received training in chairing case method 

learning sessions (CMLSs).  

Upon completion of the EBM course, the OPs scheduled approximately ten CMLSs 

with their peer group (6-8 persons). These sessions took place every other week and 

lasted one to one-and-a-half hours. During these sessions OPs were challenged to 

each discuss one case in a concise and structured format, and to give one another 
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feedback on how and where to find knowledge on those cases. At the end of a 

session, the OPs chose a few cases (half of the total number of discussed cases) for 

which an evidence search was carried out by the respective OPs. This search was 

conducted by means of the EBM method learned, using a standardized form and 

guided by peers’ feedback. The results of the search were presented briefly at the 

beginning of the next session.  

During the intervention period, OPs from both the intervention group and the control 

group had access to the Internet and to a helpdesk offering support in conducting 

literature searches and accessing full-text articles. The control group received the EBM 

course after the study was completed. The intervention was pilot-tested and evaluated 

with one peer group, but no major adjustments of the original concept were deemed 

to be necessary. The study was carried out from September 2005 until the beginning 

of January 2006; both the EBM course and the CMLSs were accredited by the Dutch 

“Board of Registration of Doctors of Social Medicine” (Sociaal-Geneeskundigen 

Registratie-Commissie (SGRC)). 

 

Process and outcome measures 

Process measurement assessed the extent of OPs’ participation in the CMLSs. 

Participation was considered to be good if at least eight sessions were attended, 

moderate if six or seven sessions were attended, and poor if less than six sessions 

were attended. Furthermore, the length of each CMLS, the number of cases discussed 

per CMLS, and the number of searches per CMLS were assessed. 

Professional performance, self-efficacy, and job satisfaction were the main outcomes 

measured by this study. In addition, the perceived utility of the CMLS was assessed. 

Professional performance: Professional performance was defined as the self-reported 

practice of keeping up with and using knowledge in daily practice. A questionnaire 

was designed, modelled on a non-validated Dutch questionnaire developed by 

Schaafsma et al. (2004), which included questions to determine the amount of time 

spent on keeping up-to-date, and extent of use of the Internet and literature 

databases.9 
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Self-efficacy: The occupational self-efficacy of the OPs was defined as each individual 

person’s belief in his or her own ability to perform his or her job, and was measured 

using Schyns & von Collani’s validated occupational self-efficacy scale (reliability 

0.92).24  

Job satisfaction: OPs’ job satisfaction was measured using seven of the thirteen 

subscales of the validated Physician Worklife Survey (PWS). These subscales were: 

autonomy (reliability 0.70), personal time (reliability 0.79), patient care issues 

(reliability 0.74), relationships with colleagues (reliability 0.72), global job satisfaction 

(reliability 0.86), career satisfaction (reliability 0.88), and specialty satisfaction 

(reliability 0.82). Both the self-efficacy and job satisfaction questionnaires were 

translated into Dutch by a professional translator and one of the researchers (NH), and 

adjusted to the OPs’ specific situations.25 

Perceived utility of the CMLS: To determine the utility of the CMLS, all participants 

filled out a short evaluation form after every session, concerning the contribution of 

the CMLS to gaining new insights and to improving the quality of their performance. 
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Statistical analysis 

Due to the intensity of the intervention, our target sample size was 100 OPs, with 50 

in the intervention and control groups alike. Differences in baseline characteristics 

were tested with t-tests for continuous variables and Chi-square tests for categorical 

variables. To define the effect of the intervention on professional performance, job 

satisfaction, and self-efficacy, intention to treat analyses were performed in mixed 

model analyses, based on repeated measurements with adjustments for the cluster 

randomization. First, the overall effect of the intervention over time was calculated on 

the basis of a comparison between the intervention group and the control group for 

professional performance, job satisfaction, and self-efficacy. Next, mean scores 

measuring the utility of the CMLSs were calculated in the intervention group, as 

expressed in the contribution of the CMLSs to this group’s gaining new insights into 

their field and to the quality of their performance. The utility of the CMLSs as related 

to the number of sessions attended was calculated by GLM analyses for repeated 

measures. Finally, subgroup analyses were performed within the intervention group to 

investigate potential predictors for high or low scores on professional performance, 

job satisfaction, and self-efficacy. The following predictors were analysed: the effect 

of participation in the CMLSs (good, moderate or poor); age (higher or lower than the 

median of 48 years) and experience as an OP (more or less than the median of 13 

years). Statistical analyses were carried out using SPSS version 13.0. 

 

 

Results  

 

In total, 131 OPs were recruited from sixteen occupational health services and eight 

private practices between May 2005 and September 2005. Twenty-three OPs 

withdrew before the start of the intervention, leaving 108 participating OPs. Primary 

reasons for withdrawal were a lack of support from the OHS provider or an objection 

to the expected amount of time required for the intervention. During the intervention 

period, 18 OPs in the intervention group and 16 OPs in the control group withdrew 

from the study (see figure 2). 
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Figure 2. Flow chart of participants through trial 

 

 

Recruited Occupational Physicians (n=131) 

Randomised on group level 

Allocated to intervention (n=62) 
Participation in study (n= 49) 
 
No participation in study (n= 13).  
Due to OHS provider policy (7) or 
too much time effort (4), personal 
circumstances (2) 

 

Allocated to “care as usual” (n=69) 
Participation in study (n=59) 
 
No participation in study (n=10). 
Due to too much time effort (5), 
personal circumstances (2), unknown 

reason (3) 

Lost to follow-up (n= 15) 
Due to too much time effort (6), 
unknown reason (9)  
Did not return questionnaire (n= 3) 

T1: Follow-up  

Lost to follow-up (n= 11) 
Due too much time effort (4), 
pregnancy (1), unknown reason (6) 
 

Did not return questionnaire (n= 5) 

 T2: Follow-up  

Lost to follow-up (n= 5) 
Due to change of employment (2), 
unknown reason (3) 

 

Outcomes analysed   
T0 (n= 49) 
T1 (n= 31) 
T2 (n= 29) 

Analysis 

Outcomes analysed  
T0 (n= 59) 
T1 (n= 48) 
T2 (n= 43) 

T0: Allocation  
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The personal characteristics of the participating OPs at baseline are shown in Table 1. 

With the exception of mean age (48 versus 45 years) and years of experience as a 

medical doctor (MD) (20 versus 17 years) there were no statistically significant 

differences between the intervention and the control group.  

 

Table 1. Baseline characteristics of OPs 

Characteristics Intervention group 

(n=49) 

Control group  

(n=59) 

 

Age in years, mean (SD)* 

 

48 (5.8) 

 

45 (6.7) 

Women, n (%) 23 (47%) 22 (37%) 

MD years of experience, mean (SD)* 20 (5.7) 17 (6.8) 

OP years of experience, mean (SD) 14 (6.1) 13 (7.1) 

Previous experience with EBM education, n (%) 11 (22%) 9 (15%) 

Previous experience with critical appraisal, n (%) 14 (29%) 14 (24%) 

Experience with research, n (%) 23 (47%) 22 (37%) 

N of groups 7 9 

*p<0.05 T-test 

  

 

Process evaluation 

Less than half of the OPs in the intervention group attended eight CMLSs. However, 

80% of the OPs participated in six sessions, which was considered to be ‘moderate’. 

The length of the CMLS was on average almost ten minutes longer than the intended 

one hour. Each participant in the group was supposed to discuss one case during each 

session, thus an average of seven cases would be discussed during a single CMLS. The 

actual average number of cases discussed during a single CMLS was 5.4. 

Consequently, the number of searches per CMLS was slightly lower (3.1) than the 

intended 3.5 (half of the seven cases). There was no peer group with substantially 

deviating results on the process measurements.  
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Professional performance, self-efficacy, and job satisfaction  

Table 2 shows professional performance, self-efficacy, and job satisfaction as 

measured in T0, T1, and T2 for both the intervention and control group. The 

difference in the overall effect of the intervention between the intervention and 

control groups over time was statistically significant for professional performance 

(p<0.001). Job satisfaction subscales and self-efficacy changes were small and not 

statistically significant in terms of the difference between the two groups, nor within 

the two groups. Table 2 shows the scores for professional performance. Post hoc 

analyses demonstrated that OPs in the intervention group scored significantly higher 

on professional performance in T1 and T2. Job satisfaction scores on patient care 

issues rose over time for the intervention group and dropped for the control group, 

but this trend was not striking enough to be significant. Specialty satisfaction scored 

lowest in both the intervention and control group, while global satisfaction and self-

efficacy scored highest in both.  
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Table 2. Professional performance, self-efficacy and job satisfaction (autonomy, personal time, patient care 
issues, relationships with colleagues, global job satisfaction, career satisfaction and specialty satisfaction) in 
T0 (n=49, n=59), T1 (n=28, n=48) and T2 (n=28, n=43). 

Variables^ Time Point Intervention Group Control Group 

  Mean (95% CI) Mean (95%CI)   

Professional performance T0 20.53 (19.67 21.39)  21.17       (20.36 21.99) 

 T1 23.31 (22.62-24.00) 21.06 (20.10-22.03) 

 T2 22.97 (22.32-23.61) 20.37 (19.39-21.35) 

      
Self-efficacy T0 3.91 (3.77-4.04) 3.99 (3.87-4.11) 

 T1 4.09 (3.95-4.22)          3.96 (3.81-4.10) 

 T2 4.04 (3.90-4.18) 3.97 (3.85-4.08) 

      
Job satisfaction: T0 3.89 (3.79-3.99) 3.92 (3.83-4.01) 

Autonomy T1 3.89 (3.73-4.05) 3.87 (3.75-3.99) 

 T2 3.83 (3.69-3.97) 3.93 (3.84-4.01) 

      
Job satisfaction: T0 3.47 (3.25-3.69) 3.52 (3.34-3.71) 

Personal time  T1 3.61 (3.35-3.87) 3.42 (3.22-3.63) 

 T2 3.69 (3.41-3.97) 3.59 (3.38-3.79) 

      
Job satisfaction: T0 3.92 (3.73-4.11) 3.89 (3.77-4.01) 

Patient care issues T1 3.97 (3.75-4.19) 3.85 (3.66-4.03) 

 T2 4.04  (3.85-4.24) 3.71 (3.56-3.87) 

      
Job satisfaction: T0 3.67 (3.49-3.86) 3.81 (3.68-3.95) 

Relationships with colleagues T1 3.79 (3.59-3.99)   3.73 (3.58-3.88) 

 T2 3.70 (3.53-3.86) 3.74 (3.59-3.90) 

      
Job satisfaction: T0 4.03 (3.83-4.23) 3.98 (3.83-4.14) 

Global job satisfaction T1 4.15 (3.91-4.38) 3.85 (3.64-4.05) 

 T2 4.08 (3.90-4.27) 3.93 (3.72-4.14) 

      
Job satisfaction: T0 3.81 (3.58-4.04) 3.76 (3.59-3.94) 

Career satisfaction T1 3.88 (3.66-4.11) 3.73 (3.54-3.91) 

 T2 3.80  (3.59-4.01) 3.74  (3.54-3.94) 

      
Job satisfaction:   T0 3.35 (3.10-3.60) 3.29 (3.12-3.49) 

Specialty satisfaction T1 3.28  (2.93-3.63)  3.08 (2.83-3.33) 

 T2  3.34 (3.06-3.63)   3.23 (2.98-3.47) 

^ Overall tests of trends during the intervention, comparing the intervention group with the control group.  
* P<0.001. High score corresponds to favourable outcome (0-5 for all variables, except professional 
performance (0-27)). 



Chapter 6 

 120 
 

Perceived utility 

The perceived utility of the CMLSs for gaining new insights and for improving the 

quality of the OP’s performance is shown in figure 3. From the figure, it is evident that 

the perceived utility increases during the first three sessions, but no significant 

increase was achieved.  
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Figure 3. Intervention group OPs’ evaluation scores (mean) of the contribution of the 
CMLS to gaining new insights in their field and to the quality of their performance as 
related to the number of CMLS they followed. 
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Subgroup analysis 

The potential predictors of effect, namely participation in the CMLSs (good, moderate, 

or poor), age (higher or lower than the median of 48 years) and experience as an OP 

(more or less than the median of 13 years), showed no significant relation to 

professional performance scores within the intervention group. 

 

 

Discussion 

 

Main findings 

This study shows that an EBM course in combination with CMLSs enhances the self-

reported professional performance of OPs. However, it enhances neither their job 

satisfaction nor self-efficacy. In general, OPs in the intervention group complied fairly 

well with the pre-defined goals of the intervention. The perceived value of the CMLSs 

increased as the OPs attended more sessions.  

 

Strengths and weaknesses of the study 

The study is unique in that it implements EBM in a non-clinical setting within the 

Netherlands in order to enhance professional performance of OPs. Added to this is the 

fact that a randomized controlled trial (RCT) was used as the “golden standard” to 

determine the effectiveness of the intervention. A well-known problem in conducting 

RCTs is the recruitment of participants. In this study, given the intensity of the 

intervention, the number of participants included (131 OPs) is relatively high. This was 

accomplished by fitting the intervention, insofar as possible, into the daily practice of 

the OPs. We arranged accreditation for the CMLSs, and the OPs could exchange the 

time spent on the CMLSs for other (compulsory) forms of consultation. Furthermore, 

thanks to the use of mixed model analyses, we were able to get a maximum amount 

of data (data from T0, T1, and T2) from a minimum number of tests.  

Nevertheless, some methodological aspects of this study must be considered. The first 

is the potential factor of a biased sample of OPs; only motivated OPs who were 

supported by their management participated in this study. This might explain the 
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ceiling effect in the scores for job satisfaction and self-efficacy at baseline. The ceiling 

effect is well-known in the medical field.26 Because all participants were close to their 

maximum score already, any additional increase in scores was difficult to achieve. It 

may be possible that, if the intervention were to be carried out with OPs who are less 

motivated and are less interested in EBM, a significant effect on job satisfaction and 

self-efficacy could be measured. Such a strategy would also, however, have run the 

risk of an even higher drop-out rate for OPs. Moreover, the questionnaires used in this 

study measured generalized statements on job satisfaction and self-efficacy, rather 

than concepts that were specifically tailored to our intervention. The use of another, 

more targeted questionnaire would have shown greater enhancement of job 

satisfaction and self-efficacy among OPs; unfortunately, we could find no such 

validated questionnaire nor were we able to develop one ourselves. As job satisfaction 

and self-efficacy are multi-dimensional concepts, it may be that our intervention did 

not intervene to a sufficiently strong degree on all dimensions.  

 

A second consideration is that it does not appear to be possible to estimate a reliable 

intracluster correlation coefficient (ICC), though this is essential for sample size 

calculations for a cluster randomized trial.27 Consequently, the pre-defined number of 

100 OPs (50 in each group) was set as the maximum for pragmatic reasons only. 

Unfortunately, despite being tailored to OPs’ daily practice, the intensity of the 

intervention caused a relatively high drop-out rate in the intervention group, which 

might have caused a lack of change over time in all parameters other than 

professional performance. However, the lack of change over time in these parameters 

suggests that there was no selection process involved related to the professional 

quality, general motivation, or satisfaction of the participants.  

Furthermore, the use of self-assessment for obtaining outcome measurements could 

have led participants to give desirable answers.28 Especially as the OPs were trained in 

EBM, it most likely enhanced their attention to the use of up-to-date knowledge in 

their daily practice and may have increased positive answers on the questionnaire on 

self-reported professional performance. 
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Relation to other studies 

Several studies have shown that while it is possible to enhance physicians’ knowledge 

and skills of EBM, actual change of practice and behaviour is much more 

complicated.7,29,30 This study did show that enhanced professional performance was 

sustained over time; it might be concluded, therefore, that designing the intervention 

in a multifaceted manner by adding the CMLSs to the didactic EBM course could have 

had an added value in this intervention. 

Furthermore, the CMLSs can facilitate the so-called ‘communities of practice’, which 

are an important component of knowledge management. Whereas knowledge 

management is commonly applied in the business sector, health care is still behind in 

the knowledge management movement.31 Knowledge management offers a 

structured process for the generation, storage, distribution, and application of 

knowledge in organizations. This includes both tacit knowledge (personal experience) 

and explicit knowledge or evidence.32 Communities of practices can facilitate the 

integration of tacit and explicit knowledge. In these communities, professionals 

identify themselves as having a common interest and come together at frequent 

intervals to collaborate on their shared interest. The result is that the knowledge used 

by the professionals becomes part of the collective knowledge developed within their 

community, ultimately leading to improvement of their professional performance.33  

Our study showed no significant effect on the occupational self-efficacy of the OPs. It 

is difficult to compare this finding to results from other studies, since self-efficacy is 

generally designed as a mediating variable in studies aimed at behavioural change, as 

per Bandura’s theory of planned behaviour.34 Forsetlund et al. (2003), for example, 

conducted a similar intervention study among OPs in Norway, but they measured self-

efficacy as a mediating variable for job satisfaction as one of the outcomes. They did 

not, however, find statistically significant differences in self-efficacy or job satisfaction 

scales.35 The present study used self-efficacy as a standalone concept to indicate OPs’ 

self-confidence in their doing a qualitatively good job rather than as a predictor for an 

intention to change behaviour.  
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Possible mechanisms and implications  

It was shown that practising EBM in a non-clinical setting is possible if existing 

barriers, such as access to the Internet, to databases and full-text articles, and 

availability of time, are overcome. Despite the tailor-made intervention, the motivated 

group of OPs, and the support received from OHS management, it is doubtful 

whether this intervention is suitable for every OP. Although less than 50% of the OPs 

participated in the intended eight sessions, 80% of them participated in six sessions, 

which was considered to be a ‘moderate’ result. In our opinion, this gives an 

indication that the intervention is feasible for OPs. However, it would be advisable to 

reduce the frequency of the sessions from once every two weeks to once every month 

in order to increase the opportunity for OPs to attend the sessions. Furthermore, it 

raises the question as to whether all OPs should even aim to be “EBM-ers”, or that 

the majority can be satisfied with being “EBM users”.36 Perhaps there is no need for 

all OPs to become fully-trained EBM experts. It is recommended, however, that 

physicians at least learn the basics of EBM and then turn to clinical librarians 

specialized in occupational health or physicians specialized in EBM to answer any 

(complex) questions.37,38,31 The OPs who participated in this study were motivated 

individuals, and for that reason might be seen as advocates for the use of EBM in the 

occupational health setting. The use of advocates to achieve behaviour change has 

proven to be effective.19,39,40 It is assumed that, once proven to be effective and useful, 

and once promoted by the OPs who participated in this study, more OPs are likely to 

take EBM up in their practice.  

An additional advantage of the intervention is that by noting down their cases and 

searches, OPs make their knowledge explicit. This method allows them to make their 

cases, along with the corresponding EBM searches and answers, available to other 

potential users. Possible uses of such data are to collect it on a local intranet, or 

perhaps even the Internet, so that OPs could search the resulting databank for 

evidence-based answers to their case-related questions, before conducting a new 

search themselves.  
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Unanswered questions and future research 

In this study, investigation was limited to the level of (the performance of) physicians. 

Potential enhancement of patient care, which usually yields a smaller measurable 

effect,41 was not measured. Schaafsma et al. (2007) showed an enhancement of the 

evidence-based occupational physicians’ advice in sickness absence episodes among 

the same participants of this study.42 It might be assumed that enhanced use of 

evidence as the basis for providing advice will serve to enhance patient care as well.43  

However, to be able to determine this in a thorough manner, another study would 

have to be conducted.  
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Abstract 

 

Objective To evaluate how physicians in a non-clinical setting perceive the value of a 

multifaceted Evidence-Based Medicine (EBM) intervention with regard to enhancing 

their professional performance. 

Methods A qualitative study was conducted using focus groups and face-to-face 

interviews with 14 of the 48 Dutch occupational physicians (OPs) who participated in 

the intervention. The intervention combined a didactic EBM course with recurrent case 

method learning sessions. During the sessions, OPs were challenged to discuss their 

cases and to give one another feedback on how to find information on those cases. 

Results Five main themes and four sub-themes were identified: Professional 

behaviour and quality of care (sub-theme: transparency): OPs associated being up-to-

date with quality of care, and EBM was associated with improvements in professional 

standards; Critical attitude and improved recommendations: OPs asked themselves 

more profound questions and searched more for information, resulting in 

scientifically-based recommendations; Sharing knowledge: the peer-group sessions 

facilitated OPs to share their knowledge; Communication (sub-themes: colleagues; 

clients and other specialists): the more soundly based recommendations enhanced the 

self-confidence of the OPs positively, which altered their interaction with medical 

specialists in particular; and Satisfaction and barriers: OPs were especially content with 

the structured discussion in the peer-group sessions. However, the intervention was 

very time-consuming.  

Conclusion Participants regarded the EBM intervention as a useful method for 

enhancing their professional performance. By searching for and sharing available 

knowledge, the OPs stated that they became more up-to-date and more self-

confident. This resulted in more scientifically-based recommendations and improved 

interaction with clients and other specialists. Time constraints remain an important 

barrier. 
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Introduction 

 

The art of medicine is one of the oldest professions in the world. According to the 

definition of Freidson (1988), professionals possess a body of special knowledge, they 

practice within an ethical framework, and fulfil a broad societal need. Furthermore, 

professions have a social mandate that permits unrestricted autonomy in setting 

standards for education and the performance of their members.1 

In recent decades, changes in health sectors around the world have been affecting the 

professionalism of physicians.2-4 For instance, widespread access to the Internet 

enables patients to gain information on various health care topics, making the 

specialized body of knowledge less of an exclusive right for physicians.5 One of the 

most prominent effects of these trends has been a loss of autonomy and status by 

physicians, as it has become necessary for them to be clearer about what they do, as 

well as how and why they do it.6-8 Physicians perceive that this loss of autonomy and 

status affects their control over their professional lives, which can be an important 

factor in job dissatisfaction among physicians.9-11 

By maintaining their body of specialized knowledge and striving to increase the 

accountability and transparency of their decisions, physicians are able to retain control 

over their work. EBM has been defined as: “The conscientious, explicit, and judicious 

use of current best evidence in making decisions about the care of individual patients. 

The practice of evidence-based medicine requires the integration of individual clinical 

expertise with the best available external clinical evidence from systematic research 

and the patient’s unique values and circumstances.”12 During the last two decades, 

postgraduate training in EBM has been studied both quantitatively and qualitatively in 

clinical and primary health care. Although physicians’ knowledge of and attitude 

towards EBM generally increases after training in EBM, there is not much data 

available on whether it results in actual behaviour change in daily practice.13-18 

However, integrating EBM teaching into the routine practice of physicians has proven 

to result in positive outcomes.15 It offers physicians the challenge of practising EBM 

under the imperatives of “real time” patient care.19 Furthermore, “integrated EBM 

teaching” has resulted in treatment guidelines being more closely based on published 
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evidence and in improvements to care of patients, e.g. more patients receiving 

therapies proven to be beneficial in randomized controlled trials.14,20 Additionally, using 

small group meetings has proven to be a useful framework for integrated EBM 

teaching.20,21 

Occupational physicians (OPs) face even more difficulties in acquiring up-to-date 

knowledge in their field than physicians in other medical disciplines. OPs must also 

consider the working situations of their patients, management priorities, and 

legislation.22 Nevertheless, EBM has the potential to be a feasible and useful method 

for occupational medicine, and enable OPs to give more soundly-based 

recommendations and to secure their professional positions as providers of quality 

assured information. In addition, the attitude of OPs towards EBM is positive, 

although most OPs need substantial instruction and training to increase their 

searching and critical-appraisal skills.23-25 As the EBM practice is new for occupational 

health, no studies have yet been conducted on the effectiveness of EBM training in 

occupational health practice.26 Evaluation studies on its effectiveness are essential to 

determine if EBM enhances the quality of occupational health care. In addition, there 

is a need for qualitative studies to explore OPs’ perceived value of practising EBM. This 

is essential to know in order to support EBM implementation in occupational health 

care on a large scale. 

OPs in the Netherlands have mostly an advisory role in striving to protect and improve 

the health of employees in relation to their work. Their main tasks concern evaluating 

fitness for work or vocational rehabilitation, with both tasks generating the greatest 

demands for information.27 Results from a survey among Dutch OPs have revealed that 

most make infrequent use of journals - a maximum of three times each month - and 

that they do not use practice guidelines very often. The status of OPs is considered to 

be below that of general practitioners, and it should be enhanced by emphasizing 

professionalism among OPs.28 

In order to support the OPs in this process by making more use of evidence, a 

multifaceted intervention was developed (see table 1). The intervention was based on 

insights from research findings of postgraduate education in EBM in the clinical 

setting and Continuing Medical Education (CME) activities for physicians.15,29 
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It was assumed that the OPs who participated in the EBM intervention would benefit 

from the opportunity to acquire up-to-date knowledge and share their questions and 

professional expertise among peers. Since, until now, the impact of an EBM 

intervention on the performance of OPs has not been studied, we considered an 

exploration of the perceptions of OPs regarding the value of the intervention as 

beneficial for a better understanding of the impact and the processes involved. 

Therefore, the central question of this paper concerns how the participating OPs 

perceived the value of the intervention, with a special focus on enhancing their 

professional performance. 

 

Table1: Description of the EBM intervention 

 EBM intervention 

 OPs in the intervention group received an EBM course of three half days spread over two weeks. During 

this course they learned the basics of EBM: a general introduction to EBM, instructions on searching for 

literature via PubMed, and techniques for critical appraisal of the literature. In addition, a member of 

each peer group volunteered to be the chairperson and received training in chairing case method 

learning sessions (CMLS). Upon completion of the EBM course, the OPs scheduled approximately ten 

CMLS with their peer group (6-8 persons). These sessions took place every other week and lasted one to 

one-and-a-half hours. During these sessions OPs were challenged to each discuss one case in a concise 

and structured format, and to give one another feedback on how and where to find knowledge on those 

cases. At the end of a session, the OPs choose a few cases (half of the total number of discussed cases) 

for which an evidence search was carried out by the respective OPs. This search was conducted by means 

of the EBM method learned, using a logbook and guided by peers’ feedback. The results of the search 

were presented briefly at the beginning of the next session.  

 During the intervention period, the OPs had access to the Internet and to a helpdesk offering support in 

conducting literature searches and accessing full-text articles.  
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Methods 

 

As the objective of this study was to explore the perceptions of OPs regarding the 

value of the intervention, the study design is qualitative. It was conducted within the 

context of a randomized controlled trial (RCT) on the effectiveness of the intervention 

in enhancing the evidence-based practice of OPs.30 Study participants were OPs (some 

of whom were in training) who were working in the Netherlands. Participants were 

recruited through notices or contacts within the field of occupational health services 

and the Netherlands Society of Occupational Medicine. Physicians who applied to 

attend the programme signed an informed consent. After the intervention period, OPs 

from the intervention group were invited to participate in this qualitative study and to 

be interviewed by one of the researchers. 

After the last session of each of the seven peer groups, one researcher (either NH or 

FS) guided a focus-group session with all participants present at the last session, which 

lasted approximately 30 minutes. Topics that were addressed in the focus groups 

were: participants’ experiences with the EBM peer-group sessions in general, the kind 

of knowledge that was shared, whether they intended to continue the EBM peer-

group sessions and, if so, under what circumstances. The outcomes of these focus-

group sessions provided a foundation for formulating the interview questions. The 

interview consisted of six main questions, each with a list of topics that were expected 

to come up during the interview (see Appendix). If these topics did not arise during 

the interview, the interviewer brought them up.  

 

We conducted semi-structured interviews with a purposively selected sub-sample of 

14 of the 48 OPs participating in the intervention group between March and May 

2006.31 These OPs had also taken part in the focus groups. We presumed that the OPs 

who attended most sessions might be the most motivated physicians and would 

therefore have the most complete perceptions about the intervention. As EBM 

implementation is relatively new in the occupational health field, we considered they 

might be able to provide the best information on its impact and on opportunities and 

barriers for implementation. An additional argument was that we considered them as 
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potential local opinion leaders who could successfully promote evidence-based 

practice. Therefore, knowledge about their perceptions could be crucial for progress.32 

The chair and one other participant from each of the seven peer groups were asked 

for permission to be interviewed. The physicians who were not the group chairs were 

selected according to the number of sessions in which they had participated. The OP 

who had attended all of the sessions or who had attended the most sessions was 

invited for an interview. Since there were no major differences in age, years of 

experience as an OP, or previous experience with EBM, we took gender into account 

only in the sampling. If the chair was a male and there were two or more OPs (male 

and female) who attended a similar highest number of sessions, we selected a female 

and vice versa. In total, five female OPs and nine male OPs were interviewed. 

Each face-to-face interview lasted between 30 and 45 minutes, and it was conducted 

in the respondent’s consulting room during a workday. The interviewer gave a brief 

standard description of the purpose of the interview, explained that it was 

confidential, and asked for permission to audiotape the interview, with the assurance 

that the interview data would be erased within three weeks. All of the interview data 

were fully transcribed verbatim.  

 

All transcribed interviews were subjected to analysis using MAXqda software (2006). 

As the study was conducted within the context of an RCT, we used a framework 

approach for data analysis.33 The lead researcher (NH) read and open-coded all of the 

transcripts. Another member of the research team (KN) subsequently read and open-

coded five transcripts independently of the first researcher. The two researchers then 

discussed their codes and reached consensus on a single descriptive code set, resulting 

in eight descriptive codes. They then used this code set to code all of the interviews 

independently, thereafter discussing the coding of the interviews until consensus was 

reached. The coded text was then described in memos, which were subsequently 

analysed. Categories and subcategories emerged as the analysis progressed. One of 

the researchers (NH) then summarized the descriptively coded texts to reflect the 

essence of the description. These summaries were checked by a second researcher 

(KN). Main themes and sub-themes emerged during further analysis; a number of 
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(sub) categories were grouped together and placed within or under these themes. This 

process ultimately yielded five main themes and four sub-themes, which are described 

below. Quotes of the respondents (R + respondent number) illustrate the themes. 

 

 

Results 

 

Professional behaviour and quality of care  

The OPs stated their opinions on professional behaviour, quality of care, and the 

extent to which they had been influenced by the intervention. They associated being 

up-to-date with quality, and they thought that EBM should be the current standard. 

The respondents also associated EBM with both individual professionalism and the 

improvements in professional standards that are currently being demanded by both 

patients and employers. The incorporation of EBM into daily practice is time-

consuming, however, and it can therefore be at odds with management 

requirements. The general opinion is that management should do more to facilitate 

the search for state-of-the-art knowledge, but that such searching is also the 

responsibility of the individual physician. 

 

 “I also think that your professional stance should favour evidence-based practice, 

regardless of whether it is facilitated by your employer. The only way to profile 

yourself as an occupational physician is to be a good occupational physician and to 

have up-to-date knowledge” (R115). 

 

“You know, every organization, including ours, is calling for quality. And I think, 

‘Yeah, you can look at the CV, you can look at the further training and refresher 

courses, but whether an occupational physician is actually capable of acting according 

to the knowledge that you would expect … that’s another story’. I have my doubts” 

(R149). 
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Transparency 

Participating physicians felt that they could not rely completely on information 

provided by their peers because most of this is based on personal experiences rather 

than facts. Moreover, physicians questioned the practice of their colleagues, stating 

that they are not always critical of their own performance. In general, performance is 

hard to assess because of the solitary way in which most OPs work. The participants 

felt that the performance of their profession should be more closely monitored 

through some sort of auditing process. The peer-group sessions were seen as a 

possibility in this regard, and they considered it a quality instrument that could 

enhance the quality of performance. 

 

“You often hear, ‘Oh, that colleague knows all about lungs, so let’s ask him what he 

thinks’, as if that is the solution … it could well be nothing but personal 

experience”(R149). 

 

“Of course, those types are obviously less creative people – at least they are not very 

critical of their own actions. ‘Just leave me alone and let me do what I do; I’ve been 

doing this for years and there haven’t been any problems” (R140). 

 

Critical attitude and improved recommendations 

The participants stated that the intervention resulted in a more critical attitude 

towards their practice. Becoming aware of the gaps in their knowledge enhanced 

their curiosity and their ability to ask themselves more profound questions. They were 

stimulated to look for more (background) information, and they found that this 

information contradicted their routine care. 

 

“(…) that was another point that emerged from my contributions. If I remember 

correctly, each of the five logbooks showed that I had followed a different policy, or 

at least a supplementary policy, in my practice that I wouldn’t have used before” 

(R140). 
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The participants reported that they had begun to search more and sooner for 

information in daily practice. They had also used the EBM method to determine 

whether the information provided by their patients was correct or complete. 

All participants believed that their recommendations had become more scientifically 

based, thereby enhancing their quality. Although most of the OPs thought that the 

intervention had led them to make different recommendations, a few believed that 

their recommendations had not changed very much. 

 

“Because (…) you sit there in consultation the whole day, and people will sometimes 

say something, they sometimes claim something. They claim that they’ve read 

something or that they (…) that another doctor had made a statement, or they come 

with a condition or a disease, and they know something about it … then you 

sometimes think to yourself, ‘This doesn’t make any sense at all’ or ‘I have no idea 

what kind of condition that could be’. You could go and look up something about a 

condition in a book, so to speak, but (…) it could be true, or the person could have 

heard it wrong. Well, in that case, I would think that I needed to check it out! Just on 

the Internet, on Google or in EBM, for example. Just to see if there’s something in the 

literature. Well, that works; it’s a lot easier” (R117). 

 

Sharing knowledge 

Prior to the intervention, not all of the participants were accustomed to sharing 

knowledge with colleagues. The intervention made some participants realize how 

seldom knowledge had been shared in the past. Although the sessions contributed 

much to the sharing of various kinds of knowledge and information among 

colleagues, search tips and results were the most common topics of discussion. During 

the meetings, the participants helped each other conduct searches.  

By sharing their search results, participants gained new knowledge and insights; they 

were stimulated to discuss clinical pictures, and tried to develop a joint professional 

perspective.  
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“(…) because everyone brings up different points, things that may be rare, or things 

that may be so common that you just stop thinking about them. So it does hold 

substantively for medical issues.” (R111). 

 

“Then you also get new insights from others, other ways of interpretation” (R123). 

 

Participants also shared helpful websites, (electronic) guidelines from other specialists 

and information from patient associations, as well as directions for interpreting 

evidence and integrating it into recommendations to clients. 

 

Communication 

Occupational physicians must deal with both patients and employers. They therefore 

consider patients, their supervisors, and management as their clients. The intervention 

changed the way physicians communicated with their colleagues (within the peer 

group, as well as outside), their clients and other physicians. 

 

Colleagues 

Most participants were able to discuss their performance more profoundly after the 

intervention and their contact with colleagues was more intensive. They felt more 

critical towards each other, but in a way that stimulated cooperation.  

 

“And the nice thing about this type of project is that (…), the discussion and 

consultation with your colleagues can take place at another level” (R149). 

 

“Our meetings and discussion were more lively and energetic because of the way we 

asked each other questions (...). Like a man suffering from a tendinitis and I reported 

it as an occupational disease, well, we were discussing it and one colleague said: “But 

that is a quite unusual disease in the field of that occupation” and then we argue 

about it” (R120).  
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Clients 

Many OPs became aware that it was necessary to inform patients that they had 

searched for information. They considered this useful, as many patients now tend to 

perform their own Internet searches for information. Patients appreciated that their 

OPs had looked things up for them. This often added much more openness and trust 

to their communication.  

Fewer participants told the employers of their patients that they had sought 

information. When they did, however, the reactions of the employers were generally 

quite positive. Most OPs noticed that they had become more secure in their 

communications with employers because of the intervention. 

 

“One thing I do notice is that I am now better at letting patients know that I’m up-to-

date on things. That I am indeed a serious partner in the conversation, you know … 

many patients have already surfed around on the Internet as well … sometimes, they 

know more about it than I do, and that’s not a bad thing, but it is sometimes a little 

embarrassing. I’m also able to suggest other sources, by … actually just by following 

along through the links. (…) to let them know that I’m up to speed, and that gives 

them more trust, and hope, actually…” (R153). 

 

Other specialists 

The participants experienced a great boost in confidence with regard to their 

communication with other specialists. They perceived that their communication with 

specialists had become more equal. They felt that they were taken more seriously, 

understood specialists better and were better able to discuss the clinical problems of 

their clients with them; in some cases, this led to changes in therapy. 

 

“And now I say, ‘Hey! We have a guideline’, or ‘We have a treatment protocol’, or 

‘We know that this can work with this type of therapy’. And it is adopted. And, after 

all, in maybe three of the ten cases that we discussed, medication was prescribed 

based on the discussion. That never happened before” (R115). 

 



Occupational physicians’ perceived value of an Evidence-Based Medicine intervention  
to enhance their professional performance: qualitative study 

 

 143 

“It is rather nice to have contact that … that is somewhat more equal in that respect” 

(R123). 

 

Despite these positive experiences, some participants also expressed reservations. A 

few participants felt that some specialists were not very happy with the better-

founded recommendations and they assumed that specialists considered such 

discussions as a threat to their authority. Changing the way of communicating with 

specialists was therefore not always considered appropriate. 

 

“I won’t correct them, of course. Naturally, as an OP, you don’t often enter into 

debate with a specialist” (R144). 

 

Some of the participants had made changes in their written communication although 

this was considered harder to change. They improved the formulation of their 

questions and considerations, and they referred to their own guidelines or to evidence 

they had found through the intervention. 

 

“Now, if I think that something ought to be done, I write it up in a letter, adding why 

it ought to be done. And then I refer to a guideline or original research. And that 

helps” (R115). 

 

Satisfaction and barriers 

All participants enjoyed taking part in the intervention, and the group process was 

evaluated as particularly pleasant and valuable. In general, the OPs were especially 

content with the structured discussions in the peer-group sessions. The obligation for 

each member to contribute to the discussion at each meeting was valued highly, as it 

prevented the meetings from being dominated by one person. The structure made it 

possible to raise many issues in a relatively short time, although a few participants 

would have preferred to have more time for presenting the cases. The method was 

also considered more suitable for relatively uncommon diseases, because of the 

existence of guidelines for the more common diseases. 
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The participants perceived that the peer-group sessions had enhanced their job 

satisfaction. The focus on medical issues was highly appreciated, as OPs normally tend 

to discuss their attitudes and routines in meetings. It rekindled their curiosity and the 

need to study, which the participants enjoyed. 

 

“So I thought that everyone was equal and had a very open position in the process. 

And that was very stimulating. Everyone gets a turn, because you can say what you 

want to say in the piece that you’ve prepared. There’s feedback on the right things. 

Yeah, that’s great. Yeah, really informative, both the process and the results” (R115). 

 

“The puzzling, the searching, something like, ‘Gee, what a question. How are you 

going to solve that?’ and ‘What solution does that offer me?’ Yeah, it is really a sort 

of puzzle, a question that you have, and you think, ‘Gee, how am I going to find that 

out?’ so that you can move forward” (R127). 

 

The participants identified a number of barriers with regard to the meetings. Time 

constraints were most frequently mentioned as a barrier to the realization and 

continuation of the meetings. Almost all had invested time after their usual working 

hours. The frequency of the meetings (every other week) posed the greatest obstacle, 

as it allowed too little time for preparation. Some participants considered the 

meetings too short to discuss all of the cases and logbooks. The presence of a 

competent chair who would keep track of the time was considered a necessity. 

 

Two other important barriers to the continuation of the intervention were mentioned: 

the lack of technical support and the lack of EBM skills. During the intervention 

period, participants were provided with full-text articles if they had no access to them. 

The lack of access to full-text articles was considered the main obstacle to 

continuation. Access to databases other than PubMed and the perceived lack of high-

quality publications in the occupational health field, especially with regard to 

prognosis, was also perceived as an obstacle. The second barrier was that participants 

still possessed limited EBM skills. Being able to provide critical appraisal was 

considered most difficult, as well as extrapolating findings to their own cases. They 
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felt that they had made insufficient progress in these skills during the intervention 

period. 

 

“The fact that, as an occupational physician, you don’t have as much access to the 

relevant databases is just a limitation … a deficiency. Because, you know (…) 

everything has a price, and the subscriptions do as well, but it wouldn’t be too hard 

for the big occupational health and safety services to invest in them” (R149). 

 

 

Discussion  

 

We hypothesized that the professionalism of OPs could be improved by enhancing 

their body of specialized knowledge. An intervention was designed to help OPs make 

better use of up-to-date knowledge in daily practice. The physicians who participated 

in this study valued the intervention, which consisted of an EBM course in 

combination with small-scale peer-group sessions, as a useful method to enhance 

their professional performance. The physicians perceived to have become more up-to-

date in their field, which boosted their autonomy and status, job satisfaction, self-

confidence and the interaction with clients and other specialists. However, the 

participants identified a number of barriers, with time constraints being mentioned 

most frequently. 

 

To our knowledge, this study was the first to explore the perceived value of EBM 

practice on the professional performance of OPs. The OPs’ perceived usefulness of the 

EBM intervention is consistent with the outcome of the parallel RCT study which has 

shown that the intervention improved the evidence-based recommendations by OPs in 

sickness absence episodes.30 Shuval et al. (2007) found similar results in their 

qualitative study on the impact of an EBM educational intervention in primary care 

physicians.17 Like our study, this study was nested within a controlled trial and 

participants believed that EBM enhanced the quality of their practice. The physicians 

also reported feelings of self-confidence when dealing with patients and 
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pharmaceutical companies as a result of the intervention. In reference to Sandars & 

Heller (2006), opportunities for physicians to share and discuss their professional 

knowledge during peer-group sessions can improve the implementation of EBM in the 

health care setting.34 Making more use of evidence in daily practice allows physicians 

to maintain control over the formal content of their work.35 This gives them the 

opportunity to recapture their autonomy and can protect against job 

dissatisfaction.8,10,36 The fact that the physicians are able to discuss the medical content 

of their profession at a higher level seems to enhance their job satisfaction. 

Furthermore, the opportunity to meet regularly with peers, as in the peer-group 

sessions in the intervention, strengthens their relationships and enhances the 

intrinsically satisfying aspects of their work.37 

 

A common method used in qualitative research is to collect data from interviews until 

data saturation emerges, which determines the eventual number of participants.33 We 

interviewed a selected sample of 14 OPs who participated in the intervention and data 

saturation emerged at the 11th interview. However because of the purposeful 

sampling, we decided to conduct and use all 14 interviews. By interviewing the 

selected sample of only OPs who were considered to be the most motivated 

participants in the study, the representation of the perceived value of the intervention 

is biased. However, since these OPs, pioneers in practising EBM, value EBM as a useful 

method for enhancing their professional performance, they may become the opinion 

leaders to successfully promote evidence-based practice in occupational health. 

Hopefully their colleagues will regard them as ‘credible’, ‘likeable’ and ‘trustworthy’, 

then it is likely that they will be educationally influential. The most motivated OPs may 

play a key role in assisting others to become trained in EBM.31 

However, major barriers to the adoption of the intervention were mentioned, 

including time constraints, limited access to full-text articles, lack of EBM skills, and a 

lack of management support. These barriers are the same as found in previous studies 

among physicians outside the occupational health field.14,15,18,38 The participants in our 

study expressed their concern about continuing practising EBM after the intervention 

period, as during the intervention access to full-text articles and management support 

was provided. After the intervention, the access to full-text articles will certainly 
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disappear. OPs need a well functioning knowledge infrastructure to access the 

evidence they need for practising EBM.24,39 

Because time limitations form the most difficult barrier to overcome in the 

implementation of EBM, it can be argued that training experienced OPs to become 

specialists in EBM, and training clinical librarians for occupational health would be 

helpful.40 OPs who are interested in EBM can be facilitated by providing (advanced) 

courses in EBM and the necessary Information and Communication Technology 

facilities such as access to Internet and to full-text articles, aids and tools. In this way, 

they can assist other occupational health professionals to perform searches and to 

critically appraise articles. Furthermore, our study addresses only the impact of the 

EBM intervention on the self-reported behaviour changes of the OPs. There is still a 

need for an evaluation of data other than self-reports and an evaluation of the impact 

of physicians’ use of EBM on patient outcomes.41  

Finally, now that OPs have experienced the value of EBM, they expressed that they 

lacked a quality-assessment method for monitoring their own evidence-based practice 

and for auditing each other. A quality-assessment method on evidence-based 

occupational health practice would be desirable to develop and implement in order to 

promote the quality of care provided by OPs effectively.   

 

 



Chapter 7 

 148 
 

Appendix Interview questions 

 

 
1. What did you think of the case method learning sessions (CMLSs)?  
 
2. What benefits have you realized from the CMLSs? 
 
3. To what extent have the CMLSs changed your practice as an occupational physician? 
 

Patient care 
Policy 
Quality 
Professionalism 

 
4. Do you feel that the CMLSs have helped you to maintain your professional knowledge? 
 

Searching 
Evaluating 
Sharing 
Application 
Type of knowledge 
Learning 

 
5. To what extent have the CMLSs affected the contact that you have with your colleagues and 
other doctors, treatment specialists (or both)? 
 

Have the CMLSs affected you as a physician/professional? 
As a physician, do you feel more confident about your professional knowledge? 
Do you identify more positively with your profession?  
Have the CMLSs affected the pleasure that you experience from your work? 

 
6. Were there factors that either facilitated or impeded the operation of the CMLSs?  

Impeding factors  
Facilitating factors  
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Abstract 

 

Background Within a clinical context e-learning is comparable to traditional 

approaches of Continuing Medical Education (CME). However, the 

occupational health context differs and until now the effect of postgraduate e-

learning among occupational physicians has not been evaluated. 

Aim To evaluate the effect of e-learning on knowledge on mental health 

issues as compared to lecture-based learning in a CME programme for 

occupational physicians. 

Method Within the context of a post-graduate meeting for 74 occupational 

physicians, a randomized controlled trial was conducted. Test assessments of 

knowledge were made before and immediately after an educational session 

with either e-learning or lecture-based learning. 

Results In both groups a significant gain in knowledge on mental health care 

was found (p=0.033 and p=0.028). However, there was no significant 

difference between the two educational approaches. 

Conclusion The effect of e-learning on occupational physicians’ mental health 

care knowledge is comparable to a lecture-based approach. Therefore, e-

learning can be beneficial for the CME of occupational physicians. 
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Introduction 

 

In contrast to what is commonly believed, elderly physicians and physicians with many 

years of experience generally possess less factual medical knowledge.1 Continuing 

Medical Education (CME), therefore, is widely acknowledged as an indispensable part 

of the working life of physicians. With the introduction of the Internet, e-learning i.e. 

the use of Internet technologies that enhance knowledge and performance can be 

integrated into CME programmes. Compared to conventional learning, e-learning has 

the advantage that participants can choose the place and time of education 

themselves. Within a clinical context the effect of Internet-based CME programmes is 

comparable to traditional approaches of CME.2,3 Although there are some initiatives 

among undergraduate occupational physicians (OPs) in using e-learning, until now the 

effect of postgraduate e-learning among OPs has not been evaluated.4  

The occupational health context differs from the clinical context or primary health 

care, because OPs must, next to medical issues, consider the working situations of 

their patients, management priorities and legislation. Another barrier for e-learning in 

CME in occupational health care could be that OPs are not frequently using the 

Internet for obtaining information.5 The aim of this study, therefore, was to evaluate 

the effect of e-learning on knowledge gain as compared to regular lecture-based 

learning in a CME programme on mental health care for OPs. 

 

 

Method 

 

The study was a randomized controlled trial and was conducted in December 2006 

during a meeting on mental health care within a series of four post-graduate 

meetings for OPs. OPs were randomly assigned to four different groups in order of 

arrival at the meeting, by means of a four-block randomization system. The OPs were 

unaware that two teaching approaches were compared during the meeting. Two 

groups received lecture-based teaching while the other two groups received individual 

e-learning in a classroom, both with the same content. The duration of both lessons 
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was 30 minutes. Immediately before and immediately after the lesson, the OPs 

completed a knowledge test. Since employees with mental health problems constitute 

a large part of the working population that visits the OP, we developed the website 

mentalhealthandwork.com (psychischenwerk.nl), covering three main topics: 

diagnosis, prognosis, and treatment. The website includes an e-learning module 

which was designed as a self-directed teaching tool for occupational health care 

professionals. The module provides participants with information, invites to search for 

information on the website, and asks to solve cases or answer multiple-choice 

questions using this information.  

 

Each knowledge test consisted of 30 true/false questions and three open-ended ones. 

Two experts in mental health care and one expert in occupational health care 

education developed a pool of 66 questions. Two versions of the test, version X and 

Y, each containing different questions from the pool were generated. The use of the 

knowledge tests was counterbalanced: one e-learning group completed test X before 

finishing the e-learning module, and test Y after finishing. The other e-learning group 

completed test Y before the e-learning module, and test X after finishing it. The same 

procedure was used in the two lecture-based learning groups. For each correct 

answer the score was “1” and for each incorrect answer the score was “0”. Sum 

scores were converted to a percentage of the possible total score. 

Differences in baseline characteristics were tested with t-tests for continuous variables 

and Chi-square tests for categorical variables. To determine whether ‘test version’ 

needed to be included as a covariate in the analyses, score differences at baseline 

between version X and Y were tested using a t-test. The effect of both learning 

approaches on knowledge was evaluated by comparing the change in knowledge 

between the two groups. Analyses were performed using the General Linear Model 

for repeated measures. Next, subgroup analyses were conducted within both learning 

approaches to investigate age and experience as an OP as potential predictors for 

change in knowledge. Data were analysed using SPPS version 13.0. 
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Results 

 

In total, 74 OPs attended the meeting. Randomization assigned half of them to the e-

learning and half to the lecture-based groups. Two OPs in the lecture-based group 

were excluded because they arrived too late. The baseline characteristics of the OPs 

are described in table 1. Only the years of experience as an OP differed significantly 

between both groups.  

 

Table 1. Baseline characteristics of OPs 

Characteristics E-learning (n=37) Lecture-based learning (n=35) 

Age in years, mean (SD)  50 (4.3)  49 (6.9) 

Women, n (%)  15 (41%)  18 (49%) 

OP years of experience, mean (SD)*  18 (5.6)  14 (6.5) 

Acquaintance with the website, n (%)  17 (46%)  13 (35%) 

Previously used the website, n (%)  11 (30%)    6 (16%) 

*p<0.05  

 

 

As the baseline scores of both knowledge tests X and Y (mean 52.9, SD 9.2 and mean 

51.5, SD 8.1 respectively) did not differ significantly, the variable ‘test version’ was not 

included in further analyses. In table 2 the scores of the four groups are shown. 

Although the scores of the four groups differed at baseline, they differed not 

significantly within each teaching approach as well as between the two teaching 

approaches. Both learning approaches significantly enhanced OPs’ knowledge on 

mental health care issues. The mean score for the e-learning approach was 52.1 (SD: 

8.4) at baseline and 65.1 (SD: 9.6) at post-test (p=0.028). For the lecture-based 

approach, the mean score was 52.3 (SD: 9.0) at baseline and 64.3 (SD: 9.0) at post-

test (p=0.033). The improvement in knowledge did not differ significantly between 

these groups. The potential predictors age and experience as an OP showed no 

significant relation to knowledge scores over time within the two learning 

approaches. 
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Table 2. Total scores of the two e-learning groups and the two lecture-based learning groups at baseline 
and at post-test 

Teaching approach  Total score  

Baseline (SD) 

Test 

version 

Total score 

Post-test (SD) 

Test 

version 

E-learning Group A 50.9 (8.3) X 64.9 (9.2) Y 

 Group B 53.2 (8.6) Y 65.3 (10.2) X 

Lecture-based Group C 55.0 (10.0) X 63.8 (7.3) Y 

 Group D 49.7 (7.4) Y 64.9 (10.5) X 

 

 

Discussion 

 

The results of this study show that for OPs, e-learning is just as effective in enhancing 

knowledge as lecture-based learning. This is especially of interest since the study was 

conducted in a group of OPs with a high mean age and assumed fewer computer 

skills. Earlier, a lack of computer skills has been identified as a major barrier preventing 

doctors to use computer-based learning methods, rather than a lack of preference for 

new technologies.6 Since computer skills are part of the current vocational training 

and education, e-learning may play an even more important role in the CME of OPs in 

the near future. We did not include the participants’ preference for, or satisfaction 

with, the tested learning approaches. Nevertheless, the meeting itself was rated 7.1 

(0-10), which was in line with the rating of the other three meetings that year.  

This study is the first to demonstrate that e-learning can be useful for CME in the 

occupational health care setting. It will enable OPs to choose the place and time to 

educate themselves. Recently, Fordis et al. (2005) found that web-based CME can 

lead to behaviour change as well as sustained knowledge gains that are superior to 

traditional approaches.7 A next step within occupational health care may be to study 

the effectiveness of different forms of e-learning and also the persistence of obtained 

knowledge over time. Even more important is to study the impact of e-learning on 

professional practice.  
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Abstract 

 

Objective Although evidence-based medicine (EBM) is a useful method for 

integrating evidence into the decision-making process of occupational physicians, 

occupational physicians lack EBM knowledge and skills, and do not have the time to 

learn the EBM method. To enable them to educate themselves at the time and place 

they prefer, we designed an electronic EBM course. We studied the feasibility and 

utility of the course as well as its effectiveness in increasing EBM knowledge, skills, 

and behaviour. 

Methods Occupational physicians from various countries were included in a within-

subjects study. Measurements were conducted on participants’ EBM knowledge, skills, 

behaviour and determinants of behaviour at baseline, directly after finishing the 

course and 2 months later (n=36). The feasibility and utility of the course were 

evaluated directly after the course (n=42). 

Results The course is applicable as an introductory course on EBM for occupational 

physicians in various countries. The course is effective in enhancing EBM knowledge 

and self-efficacy in practising EBM. No significant effect was found on EBM skills, 

behaviour and determinants of behaviour. After the course, more occupational 

physicians use international journals to solve a case.  

Conclusion An electronic introductory EBM course is suitable for occupational 

physicians. Although it is an effective method for increasing EBM knowledge, it does 

not seem effective in improving skills and behaviour. We recommend integrating e-

learning courses with blended learning, where it can be used side by side with other 

educational methods that are effective in changing behaviour.   
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Introduction 

 

Decisions in occupational health care by occupational physicians (OPs) should be 

based on professional competences of the occupational physician, workers’ (patients’) 

and employers’ preferences, and evidence from research information.1 To accomplish 

this, OPs can benefit from integrating the Evidence-Based Medicine (EBM) method 

into their daily practice. When applying EBM as described by Sackett et al. (1999)2, 

OPs should start with formulating an answerable question, then searching and 

acquiring relevant literature, appraising it for quality, applying the findings, and 

evaluating the performance of the decision. In doing so, OPs can use evidence from 

occupational cohort and RCT studies, for example, but they can use also evidence 

stemming from studies performed by a wide variety of medical and other disciplines 

such as occupational hygiene and psychology.3 In contrast with the occupational 

setting, EBM is commonly used in the clinical setting and has been proven to enhance 

the quality of health care.4-6 

Over the last few years, there have been first attempts to promote EBM in the 

occupational and public health care setting, and associated evaluation studies showed 

that there are various opportunities to enhance the use of EBM.1,7-10 As a result, we 

already know that OPs are often unaware of the high volume of relevant questions 

that can be derived from their own daily practice and of the opportunities to answer 

most questions when following EBM strategies.11 Moreover, when answering their 

information demands, OPs rather rely on their own experience or on advice from 

colleagues and ‘experts’ instead of searching for evidence in the scientific literature 

themselves.12 Interestingly, it has been shown that the advice OPs received from 

‘experts’, including colleagues, do not reflect the best evidence from the literature.9  

 

Recently, an evaluation of an EBM course combined with recurrent peer group 

sessions showed that EBM knowledge, skills, and attitude of OPs improved 

significantly, as well as the quality of therapy advice of OPs in the short term.13 The 

participating OPs of that study valued EBM as a useful method for enhancing 

professional performance, although they thought the combination of the course and 
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the peer group sessions were intensive and time-consuming. In many other studies 

evaluating EBM strategies in settings other than the occupational health field, time-

constraints are also reported as a main barrier for the uptake of EBM.14-17 

Especially to overcome this barrier of limited time and to promote EBM among OPs 

internationally, we designed an EBM e-learning introductory course in the English 

language. The aim was to enable OPs to train themselves in the basics of EBM at the 

time and place of their choice, determining their own pace and repeating the course 

whenever they choose.18 However, although e-learning or web-based education is 

being used increasingly, little is known about the feasibility and effectiveness when 

used by OPs in a wide variety of countries. One study on the preferences of OPs on 

distance learning reveals that they prefer online practice in addition to printed 

education material.19 Another recent study shows that e-learning is just as effective as 

lecture-based learning in enhancing OPs’ knowledge on mental health care (in press). 

One interesting question deals with the suitability of e-learning developed in one 

country or region, for the daily practice and learning demands of occupational 

professionals across various countries. We expect these professionals to have a large 

variety of professional activities and backgrounds in vocational training. Barriers to 

effective implementation might be expected in technical problems like access to 

Internet and availability of scientific literature, and in the wide variety of legislation, 

cultures, and languages.20,21 All these questions and uncertainties demonstrate a need 

for evaluation in order to learn for the future.   

Therefore, in this study we first decided to evaluate whether the EBM e-learning 

course is applicable for OPs in different countries, in terms of feasibility and utility. 

Next, we wanted to know whether the course enhances the EBM knowledge and 

skills of OPs. Finally, to determine whether the EBM e-learning course is capable of 

changing the EBM behaviour of OPs, we used the ASE model.22 This model is often 

used in the field of health education, and differentiates three cognitions: Attitude (A), 

Social influence (S), and Self-Efficacy (E). Taken together, the three cognitions 

determine the motivation for certain human behaviour, the intention. The ASE model 

implies that intention predicts behaviour.23 In accordance with the ASE model, the 

social influence, the perceived self-efficacy, and the intention to practice EBM as 

determinants of actual EBM behaviour were included as variables in the study. 
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Methods 

 

Study population and recruitment procedure 

Study participants were OPs from various countries participating in a local 

postgraduate course in the field of occupational health care organized by experienced 

(postgraduate) education and training centres. To approach these centres, national 

and international contacts of our institute (Coronel Institute of Occupational Health) 

and a list of the members of the European Association of Schools of Occupational 

Medicine (EASOM) were used. 

The education centres received information about our study by email in June and 

were invited to assist in our study in a four-month period from August until November 

2007. If the centre agreed to assist, they were asked to provide email addresses of 

OPs who were potential course participants of the centre. These potential participants 

received information on the EBM e-learning evaluation study and an informed consent 

form by email. Only those course participants who sent back their signed informed 

consent form were included in our study. Participants were requested to complete the 

EBM e-learning course in their leisure time. If they were by chance planning to attend 

an EBM course or a similar course offered by their educational centre, they were 

asked to follow our electronic EBM course first. Some educational centres offered our 

electronic EBM course as part of their own postgraduate programme. When this was 

the case, the electronic EBM course was provided at the start. 

 

EBM e-learning course  

The format of the EBM e-learning course (http://www.nspoh-on-line.nl./ebm-who/) 

was based on an effective e-learning course on mental health care for OPs and its 

content on the recently published first international practical guide on EBM for 

occupational health3. The course is in English, lasts about one hour and a half, and 

comprises seven topics. The seven topics are: Basic principles of EBM (23 screens); 

Types of questions (26 screens); The PICO (Patient; Intervention; Comparison; 

Outcome) method (10 screens); Information sources and search strategies (20 

screens); Searching in Medline with PubMed (29 screens); Evaluating results (41 
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screens); Answering questions (15 screens); in total 164 screens. Every topic starts 

with a screen on the issues that will be covered in that section (see Appendix). Then, 

screens with information are alternated with screens with assignments. Feedback on 

the assignments is provided directly. Figures 1, 2, and 3 are examples of the screens. 

Furthermore, the course has an online library available where participants can find: 

direct access to PubMed; an overview of relevant keywords (search terms) for 

occupational health professionals; an overview of relevant databases; relevant articles 

and books; an overview of help files; examples of CATs (critically appraised topics); 

and links to websites that support professionals in the field of EBM. 

 

 

 

 Figure 1. ‘Start’ screen on the topic “Evaluating results” presents the issues covered. 
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 Figure 2. Information screen on ‘statistical significance’ in the section “Evaluating results.” 

 

 

 Figure 3. Example of an assignment in the section “The PICO method”. 
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Study design and type and timing of measurements 

A within-subjects study design with pre- and post-test evaluation was used. Pre- and 

post-test measurements were conducted by means of an electronic questionnaire on 

the participants’ knowledge on, skills in, and attitude towards EBM, as well as EBM 

behaviour and determinants of that behaviour. Participants received the questionnaire 

at three time points. After providing informed consent, they received a baseline 

questionnaire (T0) by email. As soon as the participants completed this questionnaire, 

the URL of the electronic EBM course and instructions on how to complete the course 

were provided. Upon completion of the course, the second questionnaire (T1) was 

automatically presented in a pop-up screen and the participants had to fill in this 

questionnaire immediately. Approximately two months after completion of the 

electronic EBM course and second questionnaire, the last questionnaire (T2) was sent 

to the participants by email.  

 

Outcome 

To describe the study population, demographics of participants (country of residence, 

age, gender), experience as an OP, work setting, and previous training in research 

methods, epidemiology, statistics, or EBM were assessed at T0.  

The utility and feasibility of the electronic EBM course were assessed at T1, directly 

after completing the course. Knowledge, skills, attitude, behaviour, and determinants 

of behaviour related to EBM were assessed at all moments T0, T1, and T2. Evidence 

use was only assessed at T0 and T2, since T1 was too soon after T0 to expect any 

change on evidence use. 

 

Feasibility and utility of the electronic EBM course 

Feasibility was defined as the extent to which the EBM electronic course could be 

completed by the participants. Utility was defined as the extent to which the 

participants perceived the content of the EBM electronic course as useful for the 

improvement of their performance. This means that we evaluated to what extent the 

course was clear in both form and content, and thereby to what extent it was attuned 

to the prior knowledge and to the practice setting of the participants. The researchers 
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formulated 14 statements to which the participants could agree on a 4-point Likert 

scale, scores ranged from 1 (strongly disagree) to 4 (strongly agree). 

 

EBM knowledge 

EBM knowledge was defined as the knowledge participants had on the basic 

principles of EBM, how to search in PubMed/Medline and how to appraise the 

literature critically. To measure the participants’ knowledge, we used the critical 

appraisal part of the questionnaire of Taylor and colleagues.24,25 combined with 

questions designed by one co-author (FV) on basic principles of knowledge on EBM 

and searching abilities in Pubmed. Our combined list consisted of 31 true/false/don’t 

know questions. A correct, incorrect and ‘don’t know’ response yielded a score of +1, 

-1, and 0 points respectively and were added up to form an overall sum score. The 

sum scores were subsequently converted into scores between zero and one hundred 

to facilitate standardisation on all outcome measurements.    

 

EBM skills 

EBM skills were defined as the ability to perform the steps of EBM described by 

Sackett (1996): formulate a clear clinical question from a patient’s problem; search the 

literature for relevant clinical articles; evaluate the evidence for validity and usefulness; 

implement the useful findings in practice.26 For the measurement of EBM skills, we 

used the skills part of the Fresno test used by Schaafsma and colleagues (2007) and 

adapted the scenarios to occupational health-related situations familiar for 

professionals in many countries. The test consisted of eight open questions and we 

used the standardised grading system of the Fresno Test.6,27 Again, the sum scores 

were converted into scores between zero and one hundred.   

 

EBM attitude, behaviour and determinants of behaviour  

EBM attitude was understood to represent the beliefs, feelings, and values of the 

participants towards Evidence-Based Medicine. In accordance with the ASE –model, 

we included the social influence related to EBM, the perceived self-efficacy to practice 

EBM, and the intention to practice EBM in the study.22 The social context can be 

described as the processes whereby OPs’ thoughts, feelings, and actions on EBM are 
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directly or indirectly being influenced by others. Self-efficacy can be seen as the OP’s 

belief in his or her ability to perform EBM practice. The five constructs of the ASE 

model were measured by means of the questionnaire from Schaafsma and colleagues, 

including 22 statements.12 In the original Dutch questionnaire there were five 

statements on the use of evidence-based national guidelines for OPs. Since guidelines 

are non-existent in some countries, three statements were removed from the original 

questionnaire and two statements were adapted into statements on the use of EBM in 

general. This resulted in: 1) four items measuring attitude towards EBM (e.g. “using 

EBM in daily practice improves the quality of the physician”); 2) five items measuring 

the social context of the OP reflecting the support received from the social work 

environment such as from supervisors or colleagues; 3) five items measuring self-

efficacy, including the feeling of self-confidence towards practising EBM; 4) three 

items measuring the intention to use EBM in the near future; and 5) two items 

measuring actual EBM practice. Our instrument used a 5-point Likert scale: strongly 

agreeing with a ‘positive’ statement and strongly disagreeing with a ‘negative’ 

statement scored ‘5’ points, strongly disagreeing with a positive statement or strongly 

agreeing with a negative statement scored ‘1’ point. For each of the five variables, a 

sum score was calculated to obtain an overall score. Again, the sum scores were 

converted into scores between zero and one hundred to facilitate standardisation on 

all outcome measurements. 

 

Evidence use 

We used a broad concept of evidence use, defined as the self-reported time spent on 

keeping up-to-date and solving a specific case and, in addition, the use of a number 

of sources by participants when doing so. To assess this, we used the ‘Reading and 

evidence seeking behaviour’ part of the questionnaire of Taylor et al. (2004).25 First, 

the OPs reported the number of hours spent on solving a specific case and on keeping 

up-to-date over the previous month. In addition, they reported the number of articles 

read to solve a specific case and the number of articles read to keep up-to-date during 

the previous month. Second, they were asked to report the proportion (%) of these 

articles that they read thoroughly, skimmed, or read only the abstract of. Finally, the 

OPs reported how often they used several kinds of sources to keep up-to-date and to 
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solve their cases. The sources asked for were: review articles in international journals, 

original research reports in international journals, national journals, textbooks, Internet 

resources/computer databases or similar, guidelines, the Cochrane Library, and 

colleagues. The frequency of the use of these sources was reported on a five-point 

Likert scale (0: never, 1: rarely, 2: occasionally, 3: often, 4: very often). The frequency 

of the use of several sources to keep up-to-date or to solve a problem was reported 

on a five-point Likert scale (0: never, 1: rarely, 2: occasionally, 3: often, 4: very often).  

Statistical analysis 

Proportions (means and SD) of our measures of the utility and feasibility of the 

electronic EBM course were calculated. To determine if the electronic EBM course had 

an effect on EBM knowledge, skills, attitude, and determinants of EBM behaviour over 

time, the total scores on T0, T1, and T2 were calculated and analysed by means of 

GLM for repeated measures. When trends were found, a paired t-test was used post-

hoc to analyse differences in scores between T0 and T1. Mean scores (SD) and 

proportions of the items on evidence use were calculated. Statistical analyses were 

carried out using SPSS version 13.0. 

 

 

Results 

 

Baseline characteristics  

Overall, 102 OPs from 16 countries returned an informed consent form and 84 filled 

in a baseline questionnaire (T0). Directly after conducting the electronic EBM course 

(T1), 42 OPs returned a completed questionnaire. Approximately two months after 

completing the electronic EBM course, 36 OPs returned the last questionnaire (T2). 

Table 1 shows the personal characteristics of the participants at baseline and T2.  
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        Table 1. Baseline characteristics of the participating OPs 

Participants’ characteristics Baseline (N=84) T2 (N=36) 

WHO Regions (n, %)   
 Europe 46 (54.8%) 22 (61.1%) 

 Africa 14 (16.7%)   6 (16.7%) 

 The Americas   1 (1.2%)   1 (2.8%) 

 South-East Asia   3 (3.6%)   0 

 the West Pacific 20 (23.8%)   7 (19.4%) 

Gender (n %)   
 Female  42 (50%) 19 (52.8%) 

 Male 42 (50%) 17 (47.2) 

Age (n, %)   
 < 30  23 (27.4%)   8 (22.2%) 

 30 - 39  30 (35.7%) 14 (38.9%) 

 40 - 49 13 (15.5%)   5 (13.9%) 

 50 - 59 14 (16.7%)   8 (22.2%) 

 60+   1 (1.2%)   0 

 Missing   3 (3.6%)   1 (2.8%) 

Occupational Physician (n, %)   
 Yes  27 (32.1%) 14 (38.9%) 

 Still in training 38 (45.2%) 15 (41.7%) 

 Other** 14 (16.7%)   5 (13.9%) 

 Missing   5 (6.0%)   2 (5.6%) 

Setting* (n)   
 OHS provider 29   7 

 OHS clinic 10   6 

 In company 18   6 

 Alongside GP practice   4   2 

 Hospital   12   6 

 Other 23 10 

Former training in*(n)   
 Research methods 34 16 

 Epidemiology 48 23 

 Statistics 33 16 

 EBM 20   8 

 None 18   6 

* More than one answer possible ** Occupational & public health expert;  
occupational safety & health expert; studying occupational medicine 

 

The majority of participating OPs are from Europe, mainly Belgium (n=13 at T0; n=0 

at T2), the Czech Republic (n=9 at T0; n=6 at T2), and Italy (n=8 at T0; n=8 at T2); 
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Africa, mainly South Africa (n=11 at T0; n=5 at T2), and the West Pacific, mainly 

Japan (n=16 at T0; n=4 at T2). Almost 60% of the OPs are less than 40 years of age 

and about half of the OPs are still in training. The OPs mostly work at an occupational 

health service provider or work in company, and almost 80% have had training in 

methodology, statistics or EBM. No major differences of characteristics can be 

distinguished between the participants at baseline and the remaining group at T2.  

 

Utility and feasibility of the electronic EBM course 

Table 2 shows that the vast majority of the OPs agree with the positive statements on 

the utility and feasibility of the course. The highest agreement is on the statements 

that the course offered sufficient information for an introductory course (100%), that 

it helped them to better practice EBM (97.6%), and that it improved their quality of 

work (97.6%). The relatively smallest agreement is on the statements that the course 

matched their educational level and that they enjoyed taking the online course (both 

79%). 93% of the participants would like to take more of this kind of online course. 

Overall, they appreciate the electronic EBM course with the mean figure of 7.6 on a 

10-point scale. 

 

Table 2. Utility and feasibility of course: percentage of OPs that (strongly) agree with the statements (n=42). 

Statements Agree N (%) 

The objective of the online course was clear to me 39 (92.9) 

The content of the online course was understandable to me   38 (90.5) 

The online course met my expectations 39 (92.9) 

The online course offered me sufficient information for an introductory course 42 (100.0) 

The content of the online course matched my educational level 33 (78.6) 

I will be able to use what I learned in this online course 40 (95.2) 

The content of the online course fits to my work setting 34 (81.0) 

This online course will help me to better practice EBM 41 (97.6) 

This online course will help me to improve the quality of my work 41 (97.6) 

The difficulty level of the online course was appropriate 35 (83.3) 

The online course was presented in a clear logical manner 40 (95.2) 

The online format was a good way for me to learn EBM 38 (90.5) 

I enjoyed taking the online course 33 (78.6) 

I would like to take more of this kind of online course   39 (92.9) 
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EBM knowledge, skills, attitude, behaviour, and determinants of behaviour 

Of the participants who returned their questionnaire at T2 (n=36), only 25 OPs filled 

in the skill part, 33 OPs the knowledge part, and 32 OPs the attitude, behaviour and 

determinants of behaviour part of the questionnaire at all three time points. The 

electronic EBM course has an overall significant effect on the OPs’ knowledge of EBM 

and their self-efficacy on practising it (p<0.01 and p=0.02, respectively). The overall 

effect of the intervention on the enhancement of EBM skills is not significant, but the 

skills enhance substantially at T1 and, although they decline, are still higher at T2 

compared to T0. The initial high scores on attitude remain stable over time. Except for 

social context, all scores are higher after the course compared with before, and 

increases sustain at T2, but are not significant (T0 versus T1 and T2, Table 3).   

 

Table 3. OPs’ EBM knowledge, skills, attitude, behaviour and determinants of behaviour scores at T0, T1, 
and T2  

Mean score (SD) Variables^ 

T0 T1  T2 

EBM knowledge *   n= 33 66.7 (9.8) 73.0 (12.1) 74.7 (11.7) 

EBM skills    n= 25 35.6 (12.3) 51.0 (15.5) 40.1 (12.3) 

EBM attitude    n= 32 78.1 (11.1) 83.1 (11.2) 80.6 (13.0) 

         social context    n= 32 65.9 (15.3) 65.4 (17.1) 66.6 (19.2) 

         self-efficacy *   n= 32 52.2 (11.3) 58.1 (12.0) 59.2 (12.0) 

         intention to behaviour  n= 32 71.6 (13.0) 72.5 (15.2) 72.2 (8.7) 

         behaviour    n= 32 45.6 (30.6) 53.8 (31.5) 49.4 (30.5) 

^ Overall tests on trends at time of the intervention * p < 0.05 
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Evidence use 

Table 4 demonstrates that the number of articles read and hours spent reading 

decreases after conducting the course, particularly on keeping up-to-date. The 

number of journal articles that OPs looked at or read thoroughly is, both before and 

after conducting the course, higher for keeping up-to-date than for solving a case. In 

addition, the proportion of articles from which the OPs read the abstract only, 

skimmed or thoroughly read stays the same.  

At baseline, OPs especially use national and international journals to keep up-to-date 

and they use textbooks and guidelines to solve a case. After conducting the electronic 

EBM course, particularly the proportion of OPs using Internet resources, colleagues, 

review articles, and guidelines for keeping up to date increases. For solving a case, 

especially the proportion of OPs who use review articles, original research reports, 

national journals, and internet resources increases.  
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Table 4. Evidence use of OPs (n=36) before, and two months after, conducting the electronic EBM course  

 T0 T2 

Number of journal articles looked at or read thoroughly the last 

month (mean, SD) 

  

 To keep up-to-date 7.9 (7.8) 5.6 (4.5) 

 To solve a case     4.0 (6.6) 3.6 (6.2) 

Number of hours spent reading professional literature the last 

month (mean, SD) 

  

 To keep up-to-date 15.5 (18.6) 11.1 (10.0) 

 To solve a case       5.6 (8.0)   4.7 (4.5) 

Proportion (%) of the articles looked at   

 Read thoroughly     20% 20% 

 Skimmed      25% 25% 

 Read abstract only     50% 50% 

Types of resource used to keep up to date (n, %)   

 International journals: review articles 14 (38.9%) 17 (47.2%) 

 International journals: original research reports 13 (36.1%) 14 (38.9%) 

 National journals 19 (52.8%) 18 (50.0%) 

  Textbooks 17 (47.2%) 16 (44.4%) 

  Internet resources/computer databases or similar 23 (63.9%) 29 (80.6%) 

  Guidelines 14 (38.9%) 17 (47.2%) 

  The Cochrane Library   2 (5.6%)   3 (8.3%) 

  Colleagues 19 (52.8%) 23 (63.9%) 

Types of resource used to solve a case (n, %)   

 International journals: review articles  14 (38.9%) 18 (50.0%) 

 International journals: original research reports    7 (19.4%) 14 (38.9%) 

 National journals    8 (22.2%) 12 (33.3%) 

  Textbooks  18 (50.0%) 18 (50.0%) 

  Internet resources/computer databases or similar  24 (66.7%) 29 (80.6%) 

  Guidelines  21 (58.3%) 21 (58.3%) 

  The Cochrane Library    2 (5.6%)   4 (11.1%) 

  Colleagues  22 (61.1%) 23 (63.9%) 
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Discussion 

 

Main findings 

The electronic EBM course is applicable as an introductory course on EBM for OPs in a 

wide variety of countries. Ninety percent of the participants agreed that the online 

format was a good way to learn EBM, and almost all participants agreed that the 

course helps to improve the quality of their work. The course is effective in enhancing 

the OPs’ knowledge on EBM and the self-efficacy of OPs in practising EBM. No overall 

significant effect was found on EBM skills, behaviour and determinants of behaviour, 

although a substantial enhancement of EBM skills was noticeable directly after the 

course. OPs tend to read fewer articles and spend fewer hours on reading to keep up-

to-date after the course, compared to before. After the course, especially international 

journals are used more often by a larger proportion of OPs to solve a case. 

 

Strengths and weaknesses of the study 

To our knowledge, this study is the first to test the applicability and effectiveness of 

an electronic EBM course on the EBM knowledge, skills and behaviour of OPs in a 

variety of countries. By means of the world wide web (www), we were able to include 

many OPs from over the world in our study and to test the electronic EBM course. 

However, we lost 57% of our participants after they completed the baseline 

questionnaire, which might have been the cause of the lack of change over time in 

parameters excluding EBM knowledge and self-efficacy. We also cannot exclude that 

participants who were discontent with the utility and feasibility of the course were 

more likely to drop out. 

Unfortunately, using the world wide web also raised some technical problems which 

presumably contributed to the high drop-out rate. First of all, the participants’ 

computers had to be de-activated for pop-up blockers and spam filters to open the 

webpage of the course. Some participants informed us that they were not able to 

accomplish this, and we could not provide technical support because of the distance 

barrier. Secondly, an attempt was made to hack our electronic EBM course and for 
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safety reasons as well as to restore all conditions and materials, the course was 

unavailable for several days.  

Another limitation of our study is the lack of a control group. The electronic EBM 

course has been developed as an activity embedded in the Global Network of WHO 

Collaborating Centers in Occupational Health and was freely accessible through the 

internet during the period of our study. This made it difficult to include a control 

group. Furthermore, presumably only motivated OPs who had a positive attitude 

towards EBM, participated in our study. This might explain the high scores on EBM 

attitude at baseline, which sustain over time. The OPs in our study may be considered 

as ‘innovators’ in the adaption of EBM, which is still a relatively new phenomenon in 

the occupational health field. Considering this fact, together with the small sample 

size, the results of this study lack generalisability to all OPs in the countries involved.  

Furthermore, evidence use was assessed through self-assessment as comparable with 

other studies on this topic.25,28 As this method is susceptible for bias in terms of giving 

desirable answers by the participants, the increase of participants using international 

journals in solving cases might be an overestimation. Measurement of changes in 

evidence use and EBM behaviour in fact require assessment in the practice setting.29  

 

Comparison with other studies 

The original Fresno Test achieved scores between 45.1 for the novices (family practice 

residents) and 69.9 for the experts (EBM teachers).27 The scores on skills in our study 

at baseline were relatively low (T0: 35.6), showing a lack of skills in EBM of the OPs. 

However, the original test combined knowledge and skills, whereas we only tested 

the EBM skills of the OPs using the Fresno test. The scores on knowledge, for which 

we used the questionnaire of Taylor et al. (2004), were substantially higher, though 

this questionnaire uses multiple choice answers instead of the open space questions 

from the Fresno test. Taylor et al. (2004) used a sample population of 

managers/administrators; medically qualified practising physicians; nurses/professions 

allied to medicine and 'other' professions. In their study they compared the mean 

scores of participants in an intervention group (training in critical appraisal skills, 

n=73) with participants in a control group (n=72). The OPs’ mean score at baseline 

was somewhat lower (66.7) than the mean score of the control group of Taylor et al. 
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(72.2). Agius and Bagal (1998) evaluated the demands and merits of the use of the 

world wide web in (postgraduate) learning in occupational health care. The study 

indicates that it can be a useful learning resource, since students valued the flexibility, 

suitability, efficiency, and breadth of access to relevant information offered by the 

world wide web.30 A recent RCT among Dutch OPs showed that e-learning was just as 

effective as didactic learning in enhancing knowledge (in press). There are no other 

studies on e-learning among postgraduate OPs, but we can learn from other clinical 

medical settings, where e-learning appears to be at least as effective as traditional 

instructor-led methods such as lectures. However, e-learning is not being considered 

as a replacement for traditional instructor-led training but more as a complement to 

it, forming part of a blended learning strategy.31  

 

Possible implications, further research and recommendations 

Since the world wide web is becoming more and more accessible for OPs all over the 

world, it is feasible to promote e-learning as a learning tool in occupational health 

care. E-learning technologies offer learners control over learning sequence, pace of 

learning, time, and often media. Furthermore, e-learning offers educational centres 

the opportunity to reach OPs who are spread over a wide geographical area. On a 

larger scale, international collaboration can be achieved to develop more e-learning 

courses for OPs and other occupational health professionals, and evaluate the 

effectiveness of these courses on a larger scale.  

Especially since EBM is relatively new in the occupational health care field, an online 

introductory course can be useful for enhancing at least the EBM knowledge of OPs. 

For improving the EBM skills and EBM behaviour of OPs, more intensive education and 

training will be needed. An e-learning course can also be integrated in ‘blended 

learning’ - a combination of technology-based materials and face-to-face sessions 

used together. In addition, by offering blended learning to OPs, a maximum of 

learning approach preferences can be met in this way, resulting in better learning 

outcomes.30, 31  
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Conclusion 

Our electronic introductory course on EBM was applicable and successful in increasing 

OPs’ EBM knowledge and self-efficacy in practising EBM. An improvement in EBM 

skills was found directly after the course, but did not sustain over time. The course 

was not effective in changing the already high attitude of OPs, the social influence, 

and EBM behaviour. It seems that e-learning courses can be integrated with blended 

learning, where it can be used next to other educational methods that are effective in 

changing behaviour.  
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APPENDIX: Subjects covered in the seven topics of the electronic EBM course 
 
 
1. Basic principles of EBM (23 screens) 
 What is EBM? 
 Why is EBM important? 
 What are the different levels of ‘evidence’? 
 What phases does the EBM process involve? 
 
2. Types of questions (26 screens) 
 What are health, legal, and statistical questions in practice? 
 What are background and foreground questions? 
 Four types of health questions 
 Assignment: categorizing questions in practice 
 
3. The PICO (Patient; Intervention; Comparison; Outcome) method (10 screens) 
 What is the PICO system? 
 What is the significance of the PICO system 
 How does the PICO system work? 
 Assignment: reformulating a case study in PICO terms 
 
4. Information sources and search strategies (20 screens) 
 What is efficient and reliable searching? 
 Text books and manuals 
 Occupational Medicine 
 International journals 
 Websites on internet 
 Clinical practice guidelines 
 Databases 
 Search sequence 
 Assignment: link between question and information source 
 
5. Searching in Medline with PubMed (29 screens) 
 What is Medline and what is PubMed? 
 How do I use search terms? 
 How do I translate search terms into MeSH terms? 
 How can I use Boolean operators? 
 What are search filters? (+ an example) 
 Assignment: performing a PubMed search 
 
6. Evaluating results (41 screens) 
 What is the meaning of ‘statistically significant’? 
 Results of etiological and prognostic research 
 Results of diagnostic research 
 What are reviews? 
 Critical appraisal (valid, reliable, applicable) 
 Assignment: quality evaluation 
 
7. Answering questions (15 screens) 
 What is a Critically Appraised Topic (CAT)? 
 Some examples of CATs 
 Is the result applicable in practice? 

 



Chapter 9 

 182 
 

Reference List 

 1.  Verbeek JH, van Dijk FJ, Malmivaara A, Hulshof CT, Rasanen K, Kankaanpaa EE, 
Mukala K. Evidence-based medicine for occupational health. Scand J Work 
Environ Health 2002;28:197-204. 

 
 2.  Sackett DL, Richardson WS, Rosenberg WMC, Haynes RB. Evidence based 

medicine: how to practice and teach Evidence Based Medicine. 1997. 
 
 3.  Verbeek J, van Dijk FJH. A practical guide for the use of research information to 

improve the quality of occupational health practice. World Health Organization, 
Geneva, 2007. 

 
 4.  Coomarasamy A, Khan KS. What is the evidence that postgraduate teaching in 

evidence based medicine changes anything? A systematic review. BMJ 
2004;329:1017. 

 
 5.  Khan KS, Coomarasamy A. A hierarchy of effective teaching and learning to 

acquire competence in evidenced-based medicine. BMC Med Educ 2006;6:59. 
 
 6.  Shaneyfelt T, Baum KD, Bell D, Feldstein D, Houston TK, Kaatz S, Whelan C, 

Green M. Instruments for Evaluating Education in Evidence-Based Practice: A 
Systematic Review. JAMA 2006;296:1116-1127. 

 
 7.  Forsetlund L, Bradley P, Forsen L, Nordheim L, Jamtvedt G, Bjorndal A. 

Randomised controlled trial of an theoretically grounded tailored intervention to 
diffuse evidence-based public health practice. BMC Med Educ 2003;3. 

 
 8.  Verbeek J. The occupational health field in the cochrane collaboration. Ind Health 

2007;45:8-12. 
 
 9.  Schaafsma F, Verbeek J, Hulshof C, van DF. Caution required when relying on a 

colleague's advice; a comparison between professional advice and evidence from 
the literature. BMC Health Serv Res 2005;5:59. 

 
 10.  Franco G. Evidence-based decision making in occupational health. Occup Med 

2005;55:1-2. 
 
 11.  Schaafsma F, Hulshof C, de Boer A, Hackmann R, Roest N, van Dijk F. 

Occupational physicians: what are their questions in daily practice? An 
observation study. Occup Med 2006;56:191-198. 

 
 12.  Schaafsma F, Hulshof C, van Dijk F, Verbeek J. Information demands of 

occupational health physicians and their attitude towards evidence-based 
medicine. Scand J Work Environ Health 2004;30:327-330. 

 
 13.  Schaafsma F, Hugenholtz N, de BA, Smits P, Hulshof C, van DF. Enhancing 

evidence-based advice of occupational health physicians. Scand J Work Environ 
Health 2007;33:368-378. 



EBM e-learning: feasible and effective for occupational physicians in different countries 

 183 

 14.  Lam WWT, Fielding R, Johnston JM, Tin KYK, Leung GM. Identifying barriers to 
the adoption of evidence-based medicine practice in clinical clerks: a longitudinal 
focus group study. Med Educ. 2004;38:987-997. 

 
 15.  Hannes K, Leys M, Vermeire E, Aertgeerts B, Buntinx F, Depoorter AM. 

Implementing evidence-based medicine in general practice: a focus group based 
study. BMC Family Practice 2005;6:37. 

 
 16.  Green MLM, Ruff TRM. Why Do Residents Fail to Answer Their Clinical Questions? 

A Qualitative Study of Barriers to Practising Evidence-Based Medicine. Academic 
Medicine Featured Topic: Innovations in Teaching 2005;80:176-182. 

 
 17.  Gagnon MP, Legare F, Labrecque M, Fremont P, Cauchon M, Desmartis M. 

Perceived barriers to completing an e-learning program on evidence-based 
medicine. Inform Prim Care 2007;15:83-91. 

 
 18.  Garrison JA, Schardt C, Kochi JK. Web-based distance continuing education: a 

new way of thinking for students and instructors. Bull Med Libr Assoc 
2000;88:211-217. 

 
 19.  Burgess G, Holt A, Agius R. Preference of distance learning methods among post-

graduate occupational physicians and hygienists. Occup Med 2005;55:312-318. 
 
 20.  Franco G. Occupational physicians' education and training across European Union 

countries. Int Arch of Occup Environ Health. 1999;72:338-342. 
 
 21.  Delclos GL, Bright KA, Carson AI, Felknor SA, Mackey TA, Morandi MT, Schulze 

LJ, Whitehead LW. A global survey of occupational health competencies and 
curriculum. Int J Occup Environ Health 2005;11:185-198. 

 
 22.  de Vries H, Mudde AN, Dijkstra A, Willemsen MC. Differential Beliefs, Perceived 

Social Influences, and Self-Efficacy Expectations among Smokers in Various 
Motivational Phases. Preventive Medicine 1998;27:681-689. 

 
 23.  Tiemessen I, Hulshof C, Frings-Dresen M. The development of an intervention 

programme to reduce whole-body vibration exposure at work induced by a 
change in behaviour: a study protocol. BMC Public Health 2007;7:329. 

 
 24.  Taylor RS, Mears R, Reeves B, Ewings E, Binns S, Keast J, Khan K. Developing and 

validating a questionnaire to evaluate the effectiveness of evidence-based practice 
teaching. Med Educ 2001;35:544-547. 

 
 25.  Taylor R, Reeves B, Ewings P, Taylor R. Critical appraisal skills training for health 

care professionals: a randomized controlled trial. BMC Med Educ 2004;4:30. 
 
 26.  Sackett DL, Rosenberg WMC, Gray JAM, Haynes RB, Richardson WS. Evidence 

based medicine: what it is and what it isn't. BMJ 1996;312:71-72. 
 
 27.  Ramos KD, Schafer S, Tracz SM. Validation of the Fresno test of competence in 

evidence based medicine. BMJ 2003;326:319-321. 



Chapter 9 

 184 
 

 28.  Davis DA, Mazmanian PE, Fordis M, Van Harrison R, Thorpe KE, Perrier L. 
Accuracy of Physician Self-assessment Compared With Observed Measures of 
Competence: A Systematic Review. JAMA 2006;296:1094-1102. 

 
 29.  Straus SE, Green ML, Bell DS, Badgett R, Davis D, Gerrity M, Ortiz E, Shaneyfelt 

TM, Whelan C, Mangrulkar R, the Society of General Internal Medicine Evidence-
Based Medicine Task Force. Evaluating the teaching of evidence based medicine: 
conceptual framework. BMJ 2004;329:1029-1032. 

 
 30.  Agius RM, Bagnall G. Development and evaluation of the use of the Internet as 

an educational tool in occupational and environmental health and medicine. 
Occup Med 1998;48:337-343. 

 
 31.  Ruiz JGM, Mintzer MJM, Leipzig RMM. The Impact of E-Learning in Medical 

Education. Acad Med 2006;81:207-212. 



EBM e-learning: feasible and effective for occupational physicians in different countries 

 185 



Chapter 9 

 186 
 



General discussion 

 187 

 

 

 

 

 

 

 

Chapter 10 

 

 

General discussion 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 10 

 188 
 



General discussion 

 189 

This chapter first discusses the main research findings of the studies included in this 

thesis related to our two study objectives: to explore in what way knowledge 

infrastructure facilities can support the evidence-based medicine (EBM) practice of 

occupational physicians (OPs); and to determine the effect of continuing medical 

education (CME) interventions on the implementation of EBM with the ultimate aim 

of enhancing the professional performance of OPs. Secondly, the chapter continues 

by explaining methodological issues. Following on from this, the implications of the 

research findings will be discussed. Finally, recommendations for further research for 

occupational health (OH) practice and the final conclusions of this thesis will be 

presented. 

 

 

Main findings 

 

Knowledge infrastructure 

An adequate knowledge infrastructure can facilitate OPs in practising EBM, because 

the variety of relevant topics for OPs is wide, and available specialized knowledge is 

mostly not easily accessible. A clear overview of the facilities of the knowledge 

infrastructure in the OH field can be supportive, but it is difficult to organize the 

knowledge infrastructure in a convenient way. To meet our first objective, it was 

necessary to first describe how the knowledge infrastructure in the OH field can 

support evidence-based practice. Furthermore, meeting our objective required a clear 

overview of those facilities in the infrastructure needed to disseminate knowledge to 

support OPs in evidence-based practising. In chapter 2 we tried to distinguish four 

main elements of the knowledge infrastructure needed. These elements were (1) 

education and training; (2) research and development; (3) knowledge products and 

tools; and (4) knowledge access facilities. Starting with the first, education and 

training facilities include basic professional training and CME, which should be based 

on the latest findings and have to include training in EBM. Research and development 

include research activities on occupational health and safety by national and regional 

scientific institutes, universities, professional associations, and private research and 
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development organizations. These activities lead to the production of new knowledge, 

knowledge products, and tools that can contribute to the evaluation and innovation 

of health practices. Subsequently, there is a need for custom-made knowledge 

products conceived as purposefully developed prescriptions or recommendations for 

practice. Examples of these are: threshold limit values, practice guidelines, protocols 

for measurement and for evaluation. Finally, concrete storage, access, and 

dissemination facilities for knowledge and knowledge products are needed that can 

be found in (digital) libraries, literature databases, clearing houses, high-quality 

websites, congresses, journals, and helpdesks for professionals. 

With regard to education and training, we learn from the international study 

discussed in chapter 3 that OPs received little EBM education during their basic 

medical curriculum. Therefore, education in EBM during their vocational or 

postgraduate training is important for them and illustrates the need for CME 

interventions. With regard to the facilities provided by research and development 

centres, institutes and universities, it seemed that many OPs in various countries are 

able to use them. Moreover, these facilities are considered to be important for the 

evidence-based practice of the OPs. These institutes are also to a large extent involved 

in developing knowledge products. With regard to knowledge products and tools, we 

know from chapter 5 that many Dutch OPs are familiar with using the evidence-based 

guidelines available for daily OH practice. The knowledge access facilities used by 

almost all OPs are search engines like Google or Yahoo, online or web-based libraries, 

occupational health literature databases, medical literature databases, and full-text 

articles. However, from chapter 3 and 7 we learn that most OPs do not have free 

access to electronic full-text articles, which impedes their EBM practice. 

 

Effect of continuing medical education interventions on EBM implementation 

EBM can enable practitioners to give more soundly based advice, and EBM can secure 

their professional positions as providers of quality assured information.1 Therefore, 

EBM is a promising method that may enhance the professional performance of OPs. 

However, since EBM is relatively new within the OH field, many occupational 

professionals lack EBM knowledge and skills and EBM is not being practiced 

frequently. To stimulate its implementation in the occupational health field, EBM can 
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be integrated into the continuing medical education (CME) of OPs. Furthermore, CME 

interventions for OPs could be developed for this purpose. To meet the second 

objective of this thesis - to determine the effect of CME interventions on the 

implementation of EBM with the aim of enhancing the professional performance of 

OPs - we developed and evaluated several CME interventions.  

The first intervention combined a didactic EBM course with peer group case method 

learning sessions and compulsory search assignments. We studied the effectiveness of 

the intervention using a cluster randomised controlled trial design and using semi-

structured interviews in a qualitative study. In Chapter 4 we described that the 

intervention was successful in implementing EBM as it improved the EBM knowledge 

and skills of OPs. Furthermore, the intervention effectively improved the EBM 

behaviour of the OPs, which can be considered as the first step in enhancing their 

professional performance. OPs in the Netherlands spend much of their time advising 

the employee and employer about fitness for work after sick leave and return to 

work.2 Consequently, a next step in determining whether the intervention enhanced 

the professional performance was to study whether the actual use of EBM improved 

the quality of evidence-based advice during sickness absence episodes. Therefore, in 

chapter 5 we evaluated the quality of the advice given to sick-listed employees by OPs 

in the same RCT. Also, the quality of the evidence-based sources provided by the OPs 

was evaluated. This study showed that better return-to-work interventions were 

advised directly after the intervention period by OPs in the intervention group 

compared to OPs in the control group, but the difference had decreased four months 

after the intervention period. In addition to these measures of professional 

performance, the self-reported effect of the intervention on the professional 

performance, occupational self-efficacy, and job satisfaction of the OPs were deemed 

to be important outcomes of the intervention. These outcomes were considered 

potential determinants for successful (further) implementation of EBM in the OH field. 

Therefore, we combined a quantitative study (chapter 6) with a qualitative study 

(chapter 7) that both focussed on these outcomes. Chapter 6 showed that the EBM 

intervention enhanced the self-reported professional performance of OPs. However, it 

appeared to have little impact on their self-efficacy and job satisfaction. This was 

probably caused by the ceiling effect of the scores on these two outcome measures. 
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Conversely, in the qualitative study OPs (chapter 7) explained that searching for and 

sharing evidence made them feel more self-secured in their performance. This 

especially altered their interaction with clients and medical specialists in a positive 

way. Furthermore, they stated that the intervention resulted in a more critical attitude 

towards their practice and that they became more accustomed to sharing knowledge. 

However, time constraints remain an important barrier for EBM implementation as the 

intervention was regarded as being very time-consuming.  

 

E-learning 

To try to overcome the time constraints of OPs, we searched for another, less 

intensive and time-consuming CME tool to support the EBM education of OPs. E-

learning has many advantages, including advantages concerning time.3 It enables OPs 

to educate themselves in EBM at the time and place of their choice, determining their 

own pace, and repeating the course whenever they choose. Furthermore, since there 

are no geographical boundaries, it is possible to use an e-learning course 

internationally. However, up till now, no postgraduate e-learning courses tailored to 

the OH field have been developed and evaluated. Therefore, we first studied the 

effect of e-learning on knowledge on mental health issues as compared to lecture-

based learning in a CME programme for Dutch OPs in chapter 8. The study showed 

that the effect of e-learning on OPs’ mental health care knowledge is comparable to a 

lecture-based approach. However, this finding with Dutch OPs does not necessarily 

imply that an e-learning course is also suitable for teaching EBM, or that it is 

applicable for OPs across various countries. Therefore, we developed an electronic 

EBM course, based on the findings in chapter 8 and on the content of a recently 

published international practical guide on EBM for occupational health. Chapter 9 

demonstrates that the EBM e-learning course is applicable for OPs in different 

countries. Furthermore, the study showed that the course enhanced their EBM 

knowledge. However, it did not improve their EBM skills and attitude. In accordance 

with the ASE–model, the social context, perceived self-efficacy, and intention to 

perform EBM behaviour as determinants of actual EBM behaviour were included in 

the study.4 The electronic EBM course enhanced only the perceived self-efficacy 

towards practising EBM. 
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Methodological considerations 

 

The methodological strengths and limitations of the studies in this thesis have been 

discussed in the previous chapters. However, a selection of methodological issues in 

relation to the study design, the outcome measures, and the generalisability of the 

research findings warrant further explanation.  

    

Study design 

The first methodological issue is our use of a randomised controlled trial (RCT). An 

RCT is generally considered as the ‘gold standard’ for evaluation research because it is 

less susceptible to selection bias and confounding than other designs.5 In the main 

study of this thesis (chapters 3 through 6), we conducted a cluster RCT.  

An important part of the intervention took place during peer group sessions that 

already existed or were formed by the researchers on a geographical basis. Peer group 

sessions were set up to assure that OPs could practice applying the EBM method 

together, using their own cases. Although our primary outcomes were measured at 

the level of individual OPs, we did not want to split participants up by randomisation 

at individual level, since this could decrease their willingness to participate in our 

study. However, by choosing the group as the unit of randomisation, outcome 

measures at the level of the OP could be influenced by characteristics of the group 

and could therefore be correlated. This resulted in a hierarchical structure in the data, 

and neglecting this hierarchical structure could have caused an overestimation of the 

effect of the intervention.6 Therefore, to take this dependency in the hierarchical 

structure of the data into account, we performed a multilevel analysis. This analysis 

showed no significant effect of the groups on the outcome measures, which means 

that there was no overestimation of the effect of the intervention. An additional 

advantage of using a multilevel analysis was that we were able to get a maximum 

amount of data (data from T0, T1, and T2) from a minimum number of tests. Dropout 

is a common phenomenon associated with longitudinal data and it complicates 

statistical inference. The linear mixed effects model we used was able to fit the 

longitudinal data in the presence of dropout.  



Chapter 10 

 194 
 

For the self-assessed outcomes of professional performance, job–satisfaction, and 

occupational self-efficacy, concentrating only upon the randomised controlled trials 

which evaluate the effectiveness of the intervention by means of pre-structured 

questionnaires was considered to be limited. Therefore, alongside the cluster RCT, we 

conducted a qualitative study to obtain a richer and more comprehensive picture of 

the effect of the intervention under investigation.7 The findings of the qualitative 

study provided further insights and explanations of the outcome measures from the 

quantitative study. The qualitative study was also able to yield unforeseen outcomes 

of the intervention and other themes important for expanding implementation of 

EBM in the OH field.8  

 

Outcome measures 

The researchers created an overview of clusters of knowledge infrastructure facilities 

important to supporting the evidence-based practice of OPs presented in chapter one. 

From this overview we developed our own questionnaire to measure the availability 

and perceived importance of these knowledge infrastructure facilities by OPs (chapter 

3). The outcomes measured are therefore limited to the viewpoint of the researchers 

and do not represent a broader consensual viewpoint of, for instance, key persons in 

the OH field and OPs themselves. However, since research or information available on 

the knowledge infrastructure for (occupational) health care is scarce, the overview we 

created and the questionnaire that was used should be regarded as a first attempt to 

enter this unexplored territory. 

  

The study on enhancing the evidence-based advice of OPs (chapter 5) used real cases 

from daily practice, which resulted in a difference in the case files handed in by the 

intervention group and control group. The control group handed in more case files for 

which evidence-based practice guidelines existed, compared to the intervention group 

that handed in more complex cases with a broader variety in disorders. The use of 

case vignettes would probably have increased the internal validity of the study. 

However, by using real cases from the OPs’ daily practice, the ecological validity of the 

study was high.   
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In both the RCT among Dutch OPs and the international study on e-learning, we used 

OPs’ self-assessment measurements. Although assessment in the practice setting is 

considered the best method to measure changes in EBM use and EBM behaviour, it is 

not always feasible. In those cases researchers have to depend on the accuracy of 

participant self-assessment by the use of - ideally validated – questionnaires.9 

However, the use of self-assessment for obtaining outcome measurements could have 

led participants to give desirable answers.10 Especially as the OPs were trained in EBM, 

it most likely enhanced their attention to the use of EBM in their daily practice and 

this may have increased positive answers on outcome measurements used in our 

studies. Next to measurements through self-assessment, for the RCT we were also 

able to measure changes in EBM behaviour in a more objective way, by evaluating the 

quality of the OH advice given by the OPs. Unfortunately, in the international study, 

assessment in the practice setting to measure changes in EBM behaviour was not 

feasible. 

Furthermore, in chapter 3 and chapter 9, we used the Fresno test for measuring the 

EBM knowledge and skills of OPs.11 The Fresno test includes fill-in-the-blank questions 

and uses a standardized grading rubric. It is an instrument that evaluates all EBM steps 

(formulating an answerable question, searching for evidence, critically appraising the 

evidence, and applying it). In a recent systematic review on instruments for evaluating 

education in evidence-based practice, the Fresno test met the highest instrument level 

(level 1).12 Therefore, we considered this test to be the best available to evaluate EBM 

knowledge and skills. 

 

Generalisability 

Most studies in this thesis had a study population consisting of Dutch OPs (see 

chapters 4-8). Occupational health care in the Netherlands mainly concentrates on 

sickness absent management and, as a result, the EBM interventions in these studies 

are related to this. For instance, the advice for the cases used in the study on the 

quality of advices all focussed on sickness absence episodes. However, in other 

countries occupational health care can demand different competencies of OPs, such 

as competence in occupational hazards or prevention.13,14 The results of the studies 
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with Dutch OPs may therefore be limited in generalisability to other topics relevant in 

other countries.  

The OPs in most of the studies (chapters 3-7, 9) were most likely motivated OPs with 

an already positive attitude towards EBM, since they volunteered to participate in the 

studies. The positive attitude towards EBM measured in chapters 4 and 9 appear to 

confirm this. Since the EBM intervention, described in chapters 4 till 7, required much 

time and effort from the participants, we needed motivated participants who were 

willing to make the effort to learn the EBM method. Because EBM is relatively new 

within the OH field, these OPs can be regarded as innovators in the adoption of EBM 

in the OH field. Up till now, the impact of EBM interventions on the knowledge and 

performance of OPs had not been studied. By including this specific population of OPs 

in our studies, we made a first step in evaluating the effectiveness of EBM for the 

whole OH field. In addition, these OPs can function as potential local opinion leaders 

who can successfully promote evidence-based practice among the rest of the OP 

population.15 However, the selection leads also to cautiousness in the generalisation of 

our study results towards less motivated OPs.   

 

 

Implications for practice 

 

Knowledge infrastructure facilities to support the EBM practice of OPs 

Knowledge infrastructure facilities are available for OPs in our studies, and OPs 

consider these facilities as important for their evidence-based practice. Although OPs 

seem to have good access facilities, the study shows that they use mainly traditional 

information sources, such as textbooks and asking colleagues, rather than evidence-

based sources, such as the Cochrane library and reviews and articles in international 

journals. A possible reason for this is that they are still unaware of the evidence-based 

sources available and useful for occupational health care. Second, for some OPs, 

access to evidence-based sources is not easily available due to costs related to 

entering most literature databases and full-text articles. Furthermore, many evidence-

based sources are in English, which can be an obstacle for OPs who are not familiar 
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with the English language. Most of all, OPs are busy practitioners for whom 

knowledge products containing ‘consolidated’ knowledge are most useful, since they 

do not have the time to search for evidence extensively. Consequently, in order to 

enhance the use of evidence-based sources, a knowledge infrastructure solving the 

barriers for OPs described above is essential to support EBM practice. Efforts can be 

made on the local, national, and international level.  

On a local level, it is the task of occupational health services to facilitate OPs by 

offering, for instance, information and communication technology (ICT) facilities to 

guarantee good access to various digital knowledge sources. Management has to 

promote organizational conditions and human resource development, such as a 

reward system for being up-to-date, to support professionals wishing to work in an 

evidence-based manner, and to assure this. Professionals can organize regular 

meetings to discuss daily practice, to maintain evidence-based quality and to prevent 

colleagues lagging behind.  

On a national level, knowledge infrastructure facilities are important, such as a well-

designed virtual library for occupational health, and a network of expert groups which 

can be consulted by OPs and other experts when necessary. Currently, within the 

basic medical curriculum, EBM probably already holds a more prominent position than 

in the past and future OPs will most likely be more acquainted with EBM. We have to 

take into consideration that EBM has only ‘existed’ for about the past 20 years, and 

was introduced into the medical curriculum in the last decade in most countries.16,17 

Consequently, training in EBM within the CME context of OPs is crucial at the 

moment, since many practising OPs have not been trained in EBM. Ministries of 

Labour and of Health Care, national institutes for occupational health and safety, 

occupational or public health departments at universities, and professional 

organizations are key actors in the context of promoting EBM. They can contribute to 

the creation of research and education programmes, and to the access to knowledge 

sources. They can support media appropriate for advanced knowledge transfer like 

national congresses, professional journals, and websites. Research and development 

institutes and other knowledge institutes should become more and more involved in 

developing tailor-made knowledge products and tools essential for occupational 

health care.  
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On an international level, more international collaboration on the development of 

evidence-based practice guidelines, as has been initiated between the UK and the 

Netherlands, can be rewarding, especially for countries that do not have a long 

tradition of developing guidelines. International collaboration can help in the further 

improvement of new facilities like question-and-answer facilities or help in building 

(virtual) networks of experts. Key institutions such as the International Commission on 

Occupational Health (ICOH), the World Health Organization (WHO), the International 

Labour Organization (ILO), and the Occupational Health Field in the Cochrane 

Collaboration can facilitate networks and the exchange of knowledge, knowledge 

products, and educational material. In addition, there are a number of regional 

institutes such as the European Agency for Safety and Health at Work in Bilbao, the 

University of Occupational and Environmental Health (Japan), the National Institute for 

Occupational Safety and Health (NIOSH, USA), the Finnish Institute of Occupational 

Health (FIOH, Finland) and the Canadian Centre for Occupational Health and Safety 

(CCOHS, Canada) can contribute to the development and dissemination of OH 

knowledge all over the world.  

 
Effective CME interventions to enhance EBM implementation  

A didactic EBM course with additional peer group case method sessions can be 

recommended as an effective method to increase OPs’ EBM knowledge, skills, 

attitude, and behaviour.  

Since numerous OPs work separately without many opportunities to learn from each 

other, CME interventions that include peer meetings can be a constructive manner for 

OPs to share explicit and implicit knowledge and discuss their professional stance. 

However, one bottleneck is that peer group meetings are time-consuming and OPs 

state they lack the time to attend these meetings frequently. Therefore, we 

recommend lowering the frequency of the meetings to e.g. once a month, instead of 

once every two weeks as we used in our intervention. However, a disadvantage can 

be that outcomes will not improve to an appropriate level. On the other hand, a lower 

frequency of the meetings might enhance the chance of less motivated OPs attending 

the meetings.  
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In addition, preconditions for the realisation of these kinds of meetings are the 

tangible support from management of OH providers and OPs’ own awareness of the 

added value for their professional performance and their motivation to change. One 

of the consequences of OPs working separately for much of the time, is that in some 

cases they feel no urgent need to account for their actions to their peers. Pressure to 

improve and account for their actions should also be emphasized by stakeholders like 

employees and employers and their organizations, insurers, and government.  

To initiate changes in practice, an intensive CME intervention will most likely attain 

better results than an introductory e-learning course alone. On the other hand, e-

learning is an effective and efficient way for OPs to become acquainted with EBM, to 

increase EBM knowledge and to refresh existing knowledge. An advantage of e-

learning is that it can be a first approach to spreading the EBM concept over a wide 

variety of countries and regions, especially where other facilities for the spreading of 

knowledge and education materials are poor or non-existent. An introductory e-

learning course on EBM can be useful for OPs in overcoming potential timidity about 

EBM. Through e-learning, they are able to learn about EBM in their own time and at 

their own pace, and they are able to revise difficult parts when necessary. Therefore, 

we recommend both approaches: e-learning for a preliminary exploration of the topic 

of EBM, and the integration of e-learning in blended learning approaches where 

technology-based education and face-to-face education with peers and a teacher are 

used in combination.3  

 

 

Recommendations for research 

 

The knowledge infrastructure for the OH field needs further exploration. We have 

made a first step by distinguishing essential clusters of facilities within the 

infrastructure. However, concept mapping on (clusters of) knowledge infrastructure 

facilities in relation to practising EBM in the OH field would have been helpful to gain 

more insight into the concepts, and into how these are interrelated. Concept mapping 

is a step-wise structured process, focussed on a topic or construct of interest, and 



Chapter 10 

 200 
 

involves input from different participants. Ultimately, it produces an interpretable 

pictorial view (concept map) of their ideas and concepts and the interrelationships.18 

Subsequently, these new insights can be used to conduct a larger-scaled international 

study on knowledge infrastructure facilities in the OH field, the practice of EBM by 

OPs, and the relation between them. Inclusion of OPs should then not be limited to 

OPs who are ‘innovators’ to the adoption of EBM, but should include a sufficient and 

random sample of OPs from different countries. Furthermore, differences in required 

competences of OPs in the various countries and the availability of local facilities and 

organizational conditions should be the object of the study. For instance, it is possible 

that OPs who mainly focus on prevention of occupational and work-related diseases 

will require a different kind of evidence-based sources to practice EBM. More 

knowledge on the use of sources by OPs in various countries is needed.  

Although we have made a first attempt to study the effectiveness of CME 

interventions in implementing EBM in the OH field, more research is desirable. We 

have identified a number of barriers that OPs face when practising EBM. These 

barriers are useful to take into account when developing CME interventions. The main 

obstacles are in accordance with other medical domains.19,20 Crucial obstacles are time 

constraints and a lack of EBM knowledge and skills. Although the argument of time 

constraints with regard to engaging in EBM is at odds with the characteristics of a 

professional and an ethical obligation to keep up-to-date, OPs can be assisted in 

simplifying the use of evidence. First of all, medical databases still lack high-quality 

systematic reviews concentrating on occupational health care outcomes. In addition, 

there is a need for good-quality evaluation studies, like RCTs, in the OH field.22,23 

Furthermore, increasing the number and variety of products and tools containing 

‘consolidated’ up-to-date knowledge would be helpful. OPs are already acquainted 

with the use of practice guidelines. The availability of a helpdesk and the assistance of 

librarians, especially for the searches for evidence in literature data bases, might also 

be beneficial for OPs. More evaluation studies on the effectiveness of the 

implementation of guidelines and the assistance of clinical librarians on health care 

outcomes are desirable. Besides the obstacles described by the highly motivated 

participants in our study, a lack of motivation may be an obstacle for broad 

implementation of EBM in the OH field. In addition, it is necessary to learn more 
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about incentives for OPs and other OH professionals to implement evidence-based 

practice. In this thesis we have only included OPs who were presumably already 

motivated to enhance their evidence-based practice. We did not conduct a non-

response analysis, nor interviews with OPs who attended the peer group sessions 

infrequently. Studies on OPs’ perceived barriers when practising EBM, using a random 

sample of OPs and including non-responsive analysis, can be valuable for further 

implementation of EBM.  

Finally, OPs in chapter 7 stated that they informed their patients about the results of 

their searches for evidence and OPs received positive feedback. Although there are 

physicians who advocate the trend towards patients’ informed or shared decision-

making, there are also some physicians who feel that this might threaten their 

authority. Moreover, possible legal consequences have to be carefully investigated.23-25 

Before promoting informed or shared decision-making, therefore, we recommend 

further research on opportunities for, and the impact of, EBM in shared decision-

making and possible consequences within the context of occupational health care.  

To study all these new developments and further attempts for EBM implementation in 

the OH field, we suggest combining qualitative and quantitative research methods. 

Qualitative research methods can be helpful in determining needs of OPs for 

evidence-based practice, and can provide useful insights by evaluating the 

implementation process. In addition, quantitative studies can determine the 

effectiveness of new tools and facilities to assist in the implementation of EBM in the 

OH field. Synthesizing knowledge gained from both research methods can provide 

‘decision support’ for policy makers in occupational health care. 8 
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Final conclusions 

 

In this thesis four clusters of knowledge infrastructure facilities that can support OPs in 

practising EBM were described: education and training; research and development; 

knowledge products and tools; and access facilities. These facilities are available for 

most OPs who are already engaged in practising EBM. Expanding these facilities, such 

as the development of knowledge products and tools and access to full-text articles in 

journals, can be suggested. In general OPs regarded these facilities as being important 

to practice EBM. Education and training in EBM was not a sufficient part of the basic 

medical curriculum of OPs, which increases the need for CME interventions to 

implement EBM in the OH field. 

To implement EBM in the OH field with the aim of enhancing the professional 

performance of occupational physicians, a CME intervention consisting of an EBM 

course combined with recurrent peer group sessions is effective. In addition, OPs 

themselves regard this intervention as being useful for enhancing their professional 

performance, and the intervention resulted in raising feelings of self-confidence when 

performing their practice. To enhance OPs’ knowledge and, to a lesser extent, skills of 

EBM, an introductory e-learning course is an effective CME intervention. Since many 

OPs currently lack EBM knowledge and skills, but also have to deal with time 

constraints, e-learning courses on EBM can be a useful and efficient method for 

reaching a wide-spread population of OPs and getting them acquainted with the 

basics of EBM. However, e-learning does not seem to change actual EBM behaviour. 

Therefore, we recommend the integration of EBM e-learning with face-to-face 

education with peers and an instructor.  
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For occupational physicians it is essential to be up-to-date and to integrate the latest 

evidence in their decision-making process to assure that they deliver high-quality 

occupational health care. Evidence-based medicine (EBM) has proven to be an 

effective method to attain this. However, since EBM is relatively new within the 

occupational health (OH) field, it is not yet being implemented successfully in all 

practices. OPs face two difficulties: first, they face an information overload as there is 

no adequate and easy-to-handle overview of the knowledge available in the OH field. 

Second, they lack the skills to be able to practice EBM in their daily practice. For 

successful EBM implementation we can learn from knowledge management theories 

and focus on the need for a well-functioning knowledge infrastructure on the one 

hand, and the need for continuing medical education (CME) on the other. In line with 

both topics, this thesis explores first in what way knowledge infrastructure facilities 

can support the EBM practice of OPs. Following on from this, the thesis aims to 

determine the effect of CME interventions on the implementation of EBM with the 

aim of enhancing the professional performance of OPs. 

 

Chapter 2 explains that in order to practice in accordance with high-quality standards 

and most recent evidence, professionals need a supportive knowledge infrastructure. 

Currently, there is no clear overview of the available and needed knowledge 

infrastructure in the OH field. In view of experiences in the Netherlands, we tried to 

distinguish four main clusters of knowledge infrastructure facilities needed for OPs to 

practice EBM. Education and training facilities consist of basic professional training 

and continuous professional education. Research and development facilities include 

research activities on occupational health and safety by national and regional scientific 

institutes, universities, professional associations, and private research and 

development organizations. These activities lead to the production of new knowledge 

and to knowledge products and tools that can contribute to the evaluation and 

innovation of health practices. Examples of these are: threshold limit values, practice 

guidelines, protocols for measurement and for evaluation. Finally, concrete storage, 

access, and dissemination facilities for knowledge and knowledge products are 

needed that can be found in (digital) libraries, literature databases, clearing houses, 

high-quality evidence-based websites, journals, and helpdesks for professionals. 



Summary 

 208 
 

In chapter 3 we elaborate on the clusters of knowledge infrastructure facilities 

distinguished in chapter 1. Since the presence and quality of knowledge infrastructure 

facilities is thought to influence the practice of EBM in occupational health care, we 

explored which facilities are being used and are regarded as being important by OPs 

in different countries. In addition, we explored what kind of sources OPs use to solve 

their cases. OPs in this study, who most likely already had a positive attitude towards 

EBM, used education and training facilities, research and development institutes, and 

knowledge products and tools, and rated these facilities as being significant for EBM 

practice. Although they are used quite often, conventional knowledge access facilities, 

like traditional libraries, are regarded as less important for practising EBM. More novel 

facilities, like question-and-answer facilities are gaining in importance. OPs mostly use 

non evidence-based sources, like Internet and colleagues, as opposed to the Cochrane 

library and original research in international and national journals to solve cases. The 

main barriers to practising EBM are lack of time, payment for full-text articles, the 

language barrier due to most texts being in English, and lack of skills and support.  

 

Chapter 4 involves a multifaceted EBM intervention, based on recent CME findings. 

The intervention, organized for Dutch OPs, started with an EBM course of three half-

days. Upon completion of the EBM course, the OPs scheduled approximately ten case 

method learning sessions with their peer group. These sessions took place every other 

week and lasted one to one-and-a-half hours. During these sessions, the participants 

were challenged to each discuss one case in a concise and structured format, and to 

give one another feedback on how and where to find knowledge on those cases. At 

the end of a session, the participants chose a few cases for which an evidence search 

had been carried out. This search was conducted by means of the EBM method 

learned, using a logbook and guided by peers’ feedback. The results of the search 

were presented briefly at the beginning of the following session. We studied the 

effectiveness of the intervention on EBM knowledge, skills, and behaviour using a 

cluster randomised controlled trial design. Secondary outcomes were changes in 

attitude towards EBM, whether the social context stimulates EBM or not, self-efficacy, 

and the intention to perform EBM behaviour. The intervention showed a significant 

and lasting increase of both knowledge, skills, and behaviour. It was concluded that 
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EBM-enhancing interventions which include regular peer meetings and case method 

learning increased EBM competence and are promising for the OH field. 

 

Chapter 5 describes the effectiveness of the EBM intervention described in chapter 4 

on the quality of the evidence-based advice given by OPs in sickness absence 

episodes. Primary outcome measure was the enhancement of advice quality in 

sickness absence episodes based on either correct assessment of prognosis for return 

to work or correct choice of therapy. Secondary outcome measures were quality of 

searches performed by the intervention group, and the use of evidence by all OPs 

during the intervention period. For the intervention group, an overall improvement of 

the quality of advice in sickness absence episodes was found directly after the 

intervention, mainly as a result of better therapy choice. The majority of the searches 

was of good quality, and resulted in adequate answers to their questions. A high-

quality search was a positive predictor for a good choice of therapy. Four months after 

the intervention, overall improvement of the quality of advice decreased, possibly 

indicating that OPs need repeated incentives and training in EBM to continue 

practising EBM to enhance quality.  

 

Chapter 6 shows that the intervention described above was effective in enhancing 

the self-assessed professional performance of OPs. However, the intervention seemed 

to have little impact on their general formulated occupational self-efficacy and job 

satisfaction. Probably, this was caused by a ceiling effect of the scores on these two 

outcome measures. Furthermore, the utility of the peer group sessions was 

established using a short evaluation form that all participants filled in after every 

session. The evaluation concerned the perceived value of the sessions to gaining new 

insights and to improving the quality of their performance. The perceived value of the 

case method learning sessions to gain new insights and to improve the quality of their 

performance increased with the number of sessions that were followed and remained 

stable during the last sessions. 

 

In chapter 7 a qualitative study was used, in addition to the study described in 

chapter 5, to explore the occupational physicians’ perceived value of the multifaceted 

EBM intervention with regard to enhancing their professional performance. The study 
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identified five main themes and four sub-themes: Professional behaviour and quality 

of care (sub-theme: transparency); Critical attitude and improved advice; Sharing 

knowledge; Communication (sub-themes: colleagues; clients and other medical 

specialists); and Satisfaction and barriers. The OPs associated EBM with quality of care. 

Participants valued the EBM intervention as a useful method for enhancing their 

professional performance. By searching for and sharing available knowledge, the OPs 

stated that they became more up-to-date and more self-confident. This resulted in 

more scientifically based advice and improved interaction with clients and other 

medical specialists. However, time constraints remain an important barrier to 

practising EBM.  

 

The study in chapter 8 evaluates the effect of e-learning on knowledge of mental 

health issues as compared to lecture-based learning in a CME programme for 

occupational physicians. E-learning has the advantages that OPs are able to learn in 

their own time and pace, and that they can revise difficult parts. Within the context of 

a postgraduate meeting, a randomized controlled trial was conducted and test 

assessments of knowledge were made before and immediately after an educational 

session with either e-learning or lecture-based learning. Both groups showed a 

significant gain in knowledge on mental health care, but no difference between the 

two educational approaches was found. It was therefore concluded that the effect of 

e-learning on occupational physicians’ knowledge is comparable to a lecture-based 

approach. In view of this finding and the advantages of e-learning, it was concluded 

that e-learning can be beneficial for the CME of OPs. 

 

In chapter 9 the feasibility and utility of a newly developed electronic introductory 

EBM course was studied among OPs from various countries. In addition, a within-

subjects study design was used to assess the effectiveness of the course in increasing 

EBM knowledge, skills, and behaviour of the OPs. The course is applicable as an 

introductory course on EBM for occupational physicians in various countries. The 

course was shown to be effective in enhancing EBM knowledge and self-efficacy in 

practising EBM over time. The electronic EBM course did improve the EBM skills and 

behaviour of OPs, but these improvements were not significant over time. It showed 
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that after the course, more occupational physicians use international journals to solve 

their cases. Since the electronic introductory course in EBM is effective in enhancing 

EBM knowledge, but not in improving EBM skills and behaviour, it is recommended to 

integrate e-learning courses with blended learning, where it can be used next to other 

educational methods that are likely to be more effective in changing behaviour.   

 

Chapter 10 addresses the main findings of this thesis and discusses the 

methodological features of the study design, the outcome measures, and the 

generalisability of the studies. Next, the implications and recommendations for OH 

practice are presented. An adequate knowledge infrastructure is essential for OPs to 

practice EBM. On a local level, it is the task of OH services to support and facilitate 

preconditions for OPs to work in an evidence-based manner. With this support, OPs 

themselves can organize regular meetings to discuss daily practice, to maintain 

evidence-based quality, and to prevent colleagues from lagging behind. On a national 

level, Ministries of Labour and of Health Care, national institutes for OH and safety, 

and other key actors can contribute to the creation of research and education 

programmes. Research and development institutes should become more involved in 

developing new tailor-made knowledge products and tools for OH care. On an 

international level, key institutions such as the International Commission on 

Occupational Health (ICOH), the World Health Organization (WHO), the International 

Labour Organization (ILO), and the OH Field in the Cochrane collaboration can 

facilitate networks and the exchange of knowledge, knowledge products, and 

educational material. To implement EBM in the OH field with the aim of enhancing 

the professional performance of occupational physicians, it is recommended to use a 

CME intervention consisting of an EBM course combined with recurrent peer group 

sessions. However, many OPs lack the time for such an intensive intervention. 

Therefore, an introductory e-learning course on EBM can be a useful method for 

enhancing EBM knowledge and - to a lesser extent - skills that they lack. It enables a 

wide-spread population of OPs to become acquainted with the basics of EBM at the 

time and place of their choice, determining their own pace and repeating the course 

whenever they choose. 
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Bedrijfsartsen die kwalitatief goede zorg verlenen, zijn up-to-date en gebruiken de 

laatste wetenschappelijke kennis bij het nemen van beslissingen. Evidence-based 

medicine (EBM) lijkt een veelbelovende methode om bedrijfsartsen hierbij te helpen. 

EBM is echter relatief nieuw in de bedrijfsgezondheidszorg en nog niet overal 

succesvol geïmplementeerd. Bedrijfsartsen worden in de eerste plaats geconfronteerd 

met een overvloed aan informatie en een gebrek aan overzicht over beschikbare 

kennis op hun terrein. In de tweede plaats beschikken bedrijfsartsen niet allemaal over 

de benodigde vaardigheden in EBM om deze methode goed te kunnen toepassen in 

hun dagelijkse praktijk. Voor een succesvolle implementatie van EBM kunnen we leren 

van de kennismanagement theorieën. In deze theorieën wordt de nadruk aan de ene 

kant gelegd op de behoefte aan een goed functionerende kennisinfrastructuur en aan 

de andere kant op de behoefte aan voortdurende bijscholing, aan continuing medical 

education (CME). Hierop voortbordurend wordt in dit proefschrift als eerste 

onderzocht welke faciliteiten in de kennisinfrastructuur nuttig zijn ter ondersteuning 

van de bedrijfsartsen bij het toepassen van EBM. Vervolgens wordt onderzocht of 

bepaalde CME interventies effectief zijn bij het implementeren van EBM in de 

bedrijfsgezondheidszorg, met als doel het professioneel handelen van bedrijfsartsen te 

verhogen.  

 

Hoofdstuk 2 beschrijft dat professionals een ondersteunende kennisinfrastructuur 

nodig hebben om volgens de hoogste standaarden en meest recente kennis te 

kunnen werken. Er bleek geen goed overzicht van de beschikbare en benodigde 

kennisinfrastructuur binnen de bedrijfsgezondheidszorg te zijn. We hebben 

geprobeerd vier belangrijke clusters van kennisinfrastructurele faciliteiten te 

onderscheiden die bedrijfsartsen nodig hebben om evidence-based te kunnen werken. 

Onder educatie- en trainingsfaciliteiten worden de basis opleiding en de na- en 

bijscholing van bedrijfsartsen verstaan. Onderzoek- en ontwikkelingsfaciliteiten 

bestaan uit de onderzoeksactiviteiten op het gebied van bedrijfsgezondheidszorg die 

worden uitgevoerd door nationale en regionale wetenschappelijke instituten, 

universiteiten, professionele organisaties en particuliere organisaties. Deze activiteiten 

kunnen leiden tot de productie van nieuwe kennis en tot de ontwikkeling van nieuwe 

kennisproducten en –instrumenten die kunnen bijdragen tot de innovatie en evaluatie 



Samenvatting 

 214 
 

van de praktijk in de zorg. Voorbeelden hiervan zijn: normen voor blootstelling zoals 

voor chemische stoffen, praktijkrichtlijnen voor bedrijfartsen en protocollen om 

trillingen te meten. Tenslotte zijn concrete opslag-, toegangs- en 

verspreidingsfaciliteiten voor kennis en kennisproducten noodzakelijk. Deze kunnen 

bestaan uit (digitale) bibliotheken, literatuur databases, zoekinstrumenten, 

distributiecentra voor richtlijnen, hoogwaardige websites, vaktijdschriften en 

helpdesks voor bijvoorbeeld arbodeskundigen.   

 

In hoofdstuk 3 weiden we verder uit over de clusters van kennisinfrastructurele 

faciliteiten die in hoofdstuk 2 werden beschreven. Verondersteld wordt dat de 

aanwezigheid en de kwaliteit van deze clusters het evidence-based werken van 

bedrijfsartsen kunnen beïnvloeden. Daarom onderzoeken we welke 

kennisinfrastructurele faciliteiten worden gebruikt door bedrijfsartsen uit verschillende 

landen en welke faciliteiten zij als belangrijk beschouwen voor het evidence-based 

werken. Daarnaast gaan we na welke informatiebronnen zij gebruiken voor het 

oplossen van problemen in de praktijk. De bedrijfsartsen in deze studie, die 

waarschijnlijk al een positieve houding hadden ten opzichte van EBM, gebruikten 

bijna allemaal educatie- en trainingsfaciliteiten, onderzoeks- en 

ontwikkelingsfaciliteiten en kennisproducten. Deze faciliteiten vonden zij belangrijk 

om evidence-based te kunnen werken. Conventionele faciliteiten die toegang boden 

tot kennis, zoals traditionele bibliotheken, werden regelmatig gebruikt, maar werden 

toch als minder belangrijk voor het evidence-based werken beschouwd. Nieuwe 

faciliteiten, zoals vraag-en-antwoord faciliteiten worden nog niet veel gebruikt, maar 

werden wel belangrijker gevonden. Bedrijfsartsen gebruikten voor het oplossen van 

kennisvragen in de praktijk vooral bronnen die minder evidence-based zijn, zoals 

informatie van collega’s en gegevens van het internet. De meer evidence-based 

bronnen, zoals de Cochrane bibliotheek en originele onderzoeken gepubliceerd in 

(inter)nationale tijdschriften, werden minder gebruikt. De grootste barrières om 

evidence-based te werken zijn tijdgebrek, de betalingsverplichting voor volledige 

artikelen in wetenschappelijke tijdschriften, de taalbarrière (omdat de meeste artikelen 

in het Engels geschreven zijn), een gebrek aan EBM vaardigheden en een gebrek aan 

ondersteuning uit de omgeving.  
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Hoofdstuk 4 beschrijft een uitgebreide EBM interventie die is uitgevoerd voor 

Nederlandse bedrijfsartsen. De interventie is ontwikkeld op basis van recente 

bevindingen uit onderzoek naar effectieve vormen van CME en effectieve EBM 

implementatie. De interventie begon met een EBM cursus van drie dagdelen, gevolgd 

door ongeveer 10 bijeenkomsten gericht op het bespreken van eigen casuïstiek met 

zes tot acht collega’s. Deze bijeenkomsten werden om de week georganiseerd en 

duurden ongeveer één tot anderhalf uur. De bedrijfsartsen brachten een eigen casus 

in en bespraken deze op een voorgestructureerde manier. Zij overlegden samen hoe 

en waar ze informatie met betrekking tot de casussen konden vinden. Aan het eind 

van de bespreking werden enkele casussen uitgekozen waarover de desbetreffende 

artsen informatie gingen zoeken volgens de EBM methode. De zoektocht in de 

literatuur werd bijgehouden in een logboek en de resultaten werden kort 

gepresenteerd aan het begin van de volgende bijeenkomst. De effectiviteit van deze 

interventie op een toename van EBM kennis, vaardigheden en gedrag hebben we 

onderzocht in een gerandomiseerd, geclusterd en gecontroleerd onderzoek. 

Secundaire uitkomstmaten waren veranderingen in de houding ten opzichte van EBM, 

veranderingen in de sociale omgeving die het toepassen van EBM wel of niet 

stimuleerde, in het zelfvertrouwen van de bedrijfsartsen bij het toepassen van EBM en 

in de intentie om EBM daadwerkelijk toe te gaan passen. EBM kennis, vaardigheden 

en gedrag bleken significant en blijvend toe te nemen door de interventie. We konden 

concluderen dat uitgebreide EBM bevorderende interventies, waarbij regelmatig 

bijeenkomsten met collega’s worden georganiseerd en eigen casus materiaal van 

bedrijfsartsen werd besproken, de EBM competenties vergroten.  

 

Het onderzoek in hoofdstuk 5 beschrijft de effectiviteit van de interventie uit 

hoofdstuk vier op de kwaliteit van het evidence-based advies dat bedrijfsartsen geven 

in het geval van ziekteverzuim. De primaire uitkomstmaat was de verbetering van de 

kwaliteit van het advies met betrekking tot òf een correcte beoordeling van de 

prognose voor terugkeer naar werk, òf een correcte therapie- of begeleidingskeuze. 

Secundaire uitkomstmaten waren de kwaliteit van de zoektochten in de literatuur 

door de bedrijfsartsen in de interventiegroep en het gebruik van wetenschappelijke 
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kennis door alle bedrijfsartsen gedurende de interventieperiode. In de 

interventiegroep verbeterde de kwaliteit van het advies direct na de 

interventieperiode, voornamelijk door een verbeterde therapiekeuze. De meeste 

literatuurzoektochten waren van goede kwaliteit en resulteerden in adequate 

antwoorden op de vragen. Een zoektocht van goede kwaliteit bleek een positieve 

voorspeller te zijn voor een goede therapiekeuze. Vier maanden na de interventie 

verminderde de verbeterde kwaliteit van de adviezen. Dit geeft mogelijk aan dat 

bedrijfsartsen voortdurend stimuli en training in EBM nodig hebben om EBM te blijven 

toepassen.  

 

Hoofdstuk 6 laat zien dat de hierboven beschreven interventie ook effectief was in 

het verhogen van het zelfbeoordeelde professioneel handelen van bedrijfsartsen. De 

interventie bleek echter weinig impact te hebben op hun algemene zelfvertrouwen in 

het eigen werk en hun arbeidstevredenheid. Dit werd mogelijk veroorzaakt door een 

plafondeffect in de scores van deze twee uitkomstmaten. Daarnaast werd het nut van 

de bijeenkomsten geëvalueerd door middel van een kort evaluatie formulier dat elke 

deelnemer invulde na elke bijeenkomst. De vraag was in hoeverre de bijeenkomsten 

bijdroegen aan het verkrijgen van nieuwe inzichten en aan het verbeteren van de 

kwaliteit van hun werk. Het ervaren nut voor het verkrijgen van nieuwe inzichten en 

het verbeteren van de kwaliteit van hun werk steeg naarmate de bedrijfsartsen meer 

bijeenkomsten hadden bijgewoond. De score bleef gelijk gedurende de laatste paar 

bijeenkomsten.  

 

In hoofdstuk 7 wordt, in aanvulling op het onderzoek uit hoofdstuk 6, een 

kwalitatieve studie beschreven. Hierin wordt nagegaan hoe de bedrijfsartsen de 

interventie hebben ervaren met betrekking tot het verbeteren van hun 

professionaliteit. Er werden vijf hoofdthema’s en vier subthema’s onderscheidden: 

Professioneel gedrag en kwaliteit van zorg (subthema: transparantie); Kritische 

houding en verbeterde adviezen; Het delen van kennis met elkaar; Communicatie 

(subthema’s: collega’s, cliënten en medisch specialisten); en Tevredenheid en 

barrières. De bedrijfsartsen associeerden EBM met kwaliteit van zorg en vonden de 

EBM interventie een bruikbare methode om hun professionaliteit te verhogen. Ze 
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gaven aan dat ze meer up-to-date waren en meer zelfvertrouwen kregen doordat ze 

meer kennis en informatie zochten en met elkaar deelden. Dit zorgde ervoor dat ze 

hun adviezen wetenschappelijk beter onderbouwden en dat hun interactie met 

cliënten en medisch specialisten verbeterde. Het toepassen van EBM kost echter veel 

tijd en het gebrek hieraan blijft een belangrijke barrière voor het toepassen van EBM. 

 

Het onderzoek in hoofdstuk 8 evalueert het effect van e-learning op de toename van 

kennis op het gebied van psychische klachten en werk binnen de context van een 

nascholingsprogramma voor bedrijfsartsen. E-learning heeft als voordeel dat 

bedrijfsartsen hun eigen tijd en tempo kunnen bepalen voor het leren en dat ze 

moeilijke delen kunnen herhalen. Tijdens een nascholingsbijeenkomst werd een 

gerandomiseerd en gecontroleerd onderzoek uitgevoerd. Direct voor en direct na 

enerzijds een digitale les en anderzijds een traditionele didactische les werd een 

kennistest afgenomen. Zowel binnen de groep die de digitale les volgde als de groep 

die de traditionele didactische les volgde, was een significante toename van kennis 

meetbaar. Er was echter geen verschil te constateren tussen beide groepen. De 

conclusie was dat het effect van e-learning op de toename van de kennis van 

bedrijfsartsen op het gebied van psychische klachten en werk vergelijkbaar is met het 

effect van een traditionele didactische vorm van leren. Dit betekent dat e-learning 

ingezet kan worden als een effectief instrument in de na- en bijscholing van 

bedrijfsartsen.  

 

Hoofdstuk 9 beschrijft de uitvoerbaarheid en het nut van een nieuw ontwikkelde 

digitale EBM introductie cursus voor bedrijfsartsen werkend in verschillende landen. 

Tevens werd het effect van de cursus op een toename van de EBM kennis, 

vaardigheden en het EBM gedrag van de cursisten bepaald door metingen vlak voor, 

direct na en ongeveer 2 maanden na het volgen van de digitale introductiecursus. De 

cursus bleek geschikt te zijn als introductiecursus voor bedrijfsartsen uit een groot 

aantal verschillende landen. Bovendien was de cursus effectief in het verbeteren van 

de EBM kennis van bedrijfsartsen en van hun zelfvertrouwen om EBM toe te passen. 

De EBM vaardigheden en het EBM gedrag van bedrijfsartsen verbeterden op de korte 

termijn, maar deze verbeteringen waren niet meer significant na 2 maanden.  
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Vergeleken met de periode daarvoor gebruikten na de cursus meer bedrijfsartsen 

internationale tijdschriften om hun casussen op te lossen. Aangezien de digitale EBM 

cursus effectief was in het verbeteren van kennis maar niet zozeer in het verbeteren 

van vaardigheden en gedrag, wordt aanbevolen om digitale cursussen te integreren in 

gecombineerde educatievormen. Daardoor kunnen ook andere educatietechnieken 

worden ingezet die geschikt zijn voor het verbeteren van EBM vaardigheden en 

gedrag.  

 

In hoofdstuk 10 worden de belangrijkste resultaten van dit proefschrift 

weergegeven. Tevens worden methodologische aspecten van de onderzoeken 

beschreven en worden aanbevelingen gedaan voor de bedrijfsgezondheidszorg.  

Een adequate kennisinfrastructuur is essentieel voor bedrijfsartsen om evidence-based 

te kunnen werken. Op locaal niveau zouden arbodiensten bedrijfsartsen moeten 

stimuleren en faciliteren om evidence-based te kunnen werken. Met deze 

ondersteuning kunnen bedrijfsartsen zelf bijeenkomsten organiseren waarin zij hun 

dagelijks werk kunnen bespreken, elkaar kunnen ondersteunen en EBM kunnen 

(be)oefenen om op die manier de kwaliteit van bedrijfsgezondheidszorg te kunnen 

verhogen en waarborgen. Op nationaal niveau zouden ministeries, nationale 

instituten voor bedrijfsgezondheidszorg en andere sleutelactoren kunnen bijdragen 

aan onderzoeks- en educatieprogramma’s. Onderzoeks- en ontwikkelingsinstituten 

zouden nauwer betrokken kunnen worden bij het ontwikkelen van nieuwe, op maat 

gemaakte kennisproducten en –instrumenten voor de bedrijfsgezondheidszorg. Op 

internationaal niveau zouden belangrijke instituten en organisaties, zoals de 

International Commission on Occupational Health (ICOH), de World Health 

Organization (WHO), de International Labour Organization (ILO) en het Occupational 

Health Field in the Cochrane Collaboration netwerken kunnen faciliteren waardoor 

kennis(producten) en educatiemateriaal kan worden uitgewisseld.  
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Om EBM goed te kunnen implementeren in de bedrijfsgezondheidszorg, met als doel 

de professionaliteit van bedrijfsartsen te verbeteren, kunnen interventies waarbij een 

cursus wordt gecombineerd met een reeks van praktijkgerichte bijeenkomsten 

effectief zijn. Echter, deze implementatievorm is erg tijdsintensief en bedrijfsartsen 

hebben gebrek aan tijd. Derhalve kan in een startfase een digitale introductiecursus in 

EBM bruikbaar zijn om de EBM kennis van bedrijfsartsen te verbeteren. Op deze 

manier kunnen bedrijfsartsen over de hele wereld bekend raken met de basisprincipes 

van EBM op een tijdstip en in een tempo dat hen uitkomt. 
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Het is zover… 

 

Lieve collega’s, wat fijn dat mijn proefschrift straks tussen jullie (toekomstige) 

proefschriften staat. Lieve familie en vrienden, eindelijk is mijn ‘scriptie’ af en ben ik 

‘afgestudeerd’. Zonder de stimulans en hulp van velen op het werk en daarbuiten was 

het mij echter niet gelukt. Graag wil ik diegenen die hebben bijgedragen, bedanken.   

 

Zonder een lang verhaal nog langer te willen maken (voor zover ik dat kan ☺), begin 

ik bij het begin. Beste Gerard Frijstein, jou bedank ik als eerste, aangezien ik dankzij 

jou het Coronel Instituut voor Arbeid en Gezondheid heb leren kennen. Jij bracht mij 

in contact met Judith Sluiter voor hulp bij de onderzoeksvaardigheden tijdens mijn 

afstudeerperiode bij de Arbogroep AMC. Judith, bedankt dat jij mij na mijn afstuderen 

hebt aangenomen voor een kort project op de afdeling en mij hebt kennis laten 

maken met een wetenschappelijke wereld waarin ik mij zeer thuis voel. Het korte 

project werd gevolgd door vele, zeer uiteenlopende projecten en heeft uiteindelijk 

geresulteerd in een promotietraject. Fijn dat jij in de laatste periode van dat traject 

wederom betrokken was. Jouw expertise, precisie en gedrevenheid in je werk, 

bewonder ik zeer en ik heb veel van je geleerd. Prof. Monique Frings-Dresen wil ik 

ook graag bedanken voor haar rol in het begin van mijn loopbaan bij het Coronel. 

Dank je wel voor je inzet om mij te ‘behouden’ voor het Coronel, je begeleiding en 

voor de uiteindelijke ‘overdracht’ naar prof. Frank van Dijk bij wie ik kon promoveren. 

 

Beste Frank, ik beschouw het als een voorrecht dat jij mijn promotor bent. Ik heb 

grote bewondering voor jouw analytisch vermogen, bevlogenheid en inzet. Je staat 

altijd open voor nieuwe ideeën en inzichten en hebt een enorm creatieve geest. 

Bedankt voor je vertrouwen in mij. Zonder jouw hulp, en vooral het kunst- en 

vliegwerk tijdens de laatste weken en dagen voor de deadline, had ik het niet gered.  

Helaas is halverwege het promotietraject mijn tweede promotor, prof. Jos 

Schreinemakers, overleden. Beste Jos, graag had ik je langer willen ‘claimen’ en van je 

expertise en invalshoeken gebruik willen maken bij het schrijven van dit proefschrift. 

De strijd die jij zo ongelooflijk dapper hebt gestreden en helaas moest verliezen, heeft 
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diepe indruk op mij gemaakt. Dank je wel dat ik je heb mogen leren kennen en dat ik 

je van dichtbij heb mogen meemaken. 

 

Mijn co-promotor Karen Nieuwenhuijsen wil ik graag bedanken voor haar begeleiding 

tijdens mijn promotietraject. Ik was jouw eerste promovendus en weet zeker dat er na 

mij nog velen zullen volgen. Je bent ontzettend goed in je werk: je bent erg slim, 

scherp en straight en weet dat te combineren met een juiste dosis tactiek en humor. 

Als persoon ben je een ontzettend mooi mens! Dank je wel dat ik van je heb mogen 

leren.  

 

Collega’s die een bijdrage hebben geleverd aan één of meerdere projecten binnen 

mijn promotietraject, wil ik ook graag bedanken. Met name wil ik Einar de Croon, 

Paul Smits en Frans Vlek hier noemen. Bedankt voor jullie expertise en inzet. 

Frederieke Schaafsma, bedankt voor je samenwerking aan het grote EBM project dat 

voor jou de afsluiting en voor mij het begin van een promotietraject was. Uiteraard 

bedank ik alle binnen- en buitenlandse bedrijfsartsen die hebben deelgenomen aan de 

diverse onderzoeken hartelijk voor hun medewerking. Zonder praktijk geen 

wetenschap! Sarah Dijkink en Nadine van Dijk, bedankt voor jullie assistentie bij het 

EBM project. Kumar Jamdagni, bedankt voor je flexibiliteit en goede en snelle 

correcties bij de laatste haastklussen. 

De collega’s van het Coronel wil ik bedanken voor hun betrokkenheid, hulp en 

bovenal bijdrage aan de gezelligheid. Jullie maakten dat ik geen dag met tegenzin op 

het Coronel heb gezeten. Vooral Eline, Ivo, Karen, Vincent en Stefano ga ik missen als 

collega´s. En voor iedereen die nog bezig is aan zijn of haar proefschrift: het is echt 

een eitje!  

 

Vrienden, graag maak ik van deze gelegenheid gebruik om te zeggen hoe blij ik met 

jullie ben. Dank jullie wel voor jullie betrokkenheid en lieve berichtjes tijdens mijn 

promotietraject. Lieve Ilse, ondanks dat onze levens verschillen, zijn wij nog altijd 

vriendinnen. Ik ben supertrots op jou en ben blij dat je nog altijd in mijn leven bent. 

Lieve Kunti, dank je dat ik, zeker tijdens de eindfase, ’s avonds bij jou mocht 

aanschuiven voor een hapje, een drankje en een gesprek. Jouw medeleven heb ik zeer 
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gewaardeerd. Lieve Tatjana, wat heerlijk dat ik samen met jou zo kan genieten van de 

geneugten van het leven. Lieve Branko, dank je wel voor al je hulp bij het ontwerpen 

en opmaken van de voorkant van dit proefschrift. Super! Ook Anne, Ingrid en Salomé, 

die ik minder vaak zie, fijn dat jullie er zijn. 

 

Paranimfen, dank jullie wel dat jullie mij bij de laatste proeve in dit traject willen 

bijstaan. Jullie zijn mij allebei heel dierbaar. Het was vast niet voor niets dat we twee 

jaar geleden een hotelkamer deelden in Milaan. Lieve Nienke, bijna 10 jaar zijn wij 

vriendinnen en ik wil niet meer zonder je! Lieve Eline, mijn allerliefste collega met wie 

ik de afgelopen jaren de meeste tijd heb doorgebracht. Wat ben ik daar blij om!  

 

Familie, ik ben blij een ‘Hugenholtz’ te zijn en wat een luxe om deel te mogen 

uitmaken van de familie Sewgobind & co. Zonder de Surinaamse en Hindoestaanse 

gezelligheid, het eten, drinken en dansen zou het leven een stuk onaangenamer zijn.  

 

Lieve mamsa en papsa, helaas is het voor jullie bij één kind gebleven, maar wat ben 

ik trots en blij dat ik dat ben. Dank jullie wel voor alle ruimte en steun die jullie mij 

mijn hele leven hebben gegeven om mij te kunnen laten worden en zijn wie ik ben. Ik 

ben een blij en gelukkig mens, dus volgens mij hebben jullie een prima klus geklaard!  

 

Lieve Tjomme, twee jaar geleden hebben wij elkaar ontmoet op een promotiefeestje. 

Ik heb nog geprobeerd weg te lopen, maar gelukkig is dat niet gelukt en sta jij straks 

met mij op mijn promotiefeestje. Dank je wel voor je grenzeloze liefde, je 

onvoorwaardelijke steun en je tomeloze energie. Jij maakt mij blij.  

Had ik al gezegd hoeveel ik van je hou? .... Minstens!  
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