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INTRODUCTION 
“I work in a large office for a financial company. All day long I work with a desktop 
computer. I often have back pain, and I am not the only one with this. What are the 
possible causes of my low back pain? What are the possible solutions?” 
 
“Working in our packaging department means working with forklifts, lifting pallets 
and boxes, etc. Most people wear normal shoes, and some even wear sandals. I 
have addressed the manager several times about this issue. In my opinion, we 
should be wearing safety shoes. Is wearing safety shoes obligatory in my work?” 
 
“Are the glass fibres or dust released after the crushing, cutting or fragmentation of 
(car) windows in the open air hazardous to my health?” 
 
“I work with a contractor. Currently, we are refurbishing an old factory with a large 
group of demolishers, carpenters, electricians and plumbers. The building seems 
quite dangerous. Many places seem to be in danger of collapsing, and the floors are 
unstable and wet. Basically I (and some colleagues) do not want to work in this 
building! Can I decide to stop working on this site? How can I handle this?” 
 
Across the world, many workers face adverse working conditions and work-related 
health problems [1-4]. These conditions and problems frequently elicit questions and 
concerns in workers or their managers [5-8]. Such questions may range from issues 
involving psychosocial risk factors and mental health to questions on chemical 
substances, infectious diseases or safety legislation. The term “workers” is defined 
differently in the legislations of various countries and can differ in use in international 
conventions and organisations such as the International Labour Organization (ILO) and 
the World Health Organization (WHO). We employ a definition of workers that is in 
agreement with the definition used in the recent WHO publication, Healthy Workplace 
Framework and Model, in which the term “worker” is defined widely as “A person who 
provides physical and/or mental labour and/or expertise to an employer or other 
person. This includes the concept of ‘employee’, which implies a formal employment 
contract, and also informal workers who provide labour and/or expertise outside of a 
formal contract relationship. In a larger enterprise or organisation, it includes managers 
and supervisors who may be considered part of ‘management’ but are also workers. It 
also includes those who perform unpaid work, either in terms of forced labour or 
domestic work, and those who are self-employed” [9]. To answer their questions about 
occupational safety and health (OSH), workers need access to information and advice 
on occupational health and safety risks, preventive measures, return-to-work 
interventions after sickness absence and legal duties and rights [6,10-12]. Information 
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and advice may increase knowledge and understanding of OSH issues among workers 
so that they can make adequate informed decisions on these issues and, when needed, 
take action on actually improving them [13-15]. For healthcare in general, providing 
information or advice to patients has been shown to impact patient knowledge and 
understanding of health issues, satisfaction, treatment decisions and health-related 
behaviours [16-24]. We are aware of the discussion on the definitions of the terms 
“data”, “information”, “advice” and “knowledge”. For the purpose of this thesis, we feel 
that an elaborate discussion is not productive. Nevertheless, a concise description of 
the meaning of these terms as used here is needed. Throughout this thesis, we use the 
term “data” for symbolic representations of quantities, figures, facts and opinions [25]. 
Information and advice are regarded as data with an assigned meaning. In general, we 
use the term “knowledge” identically with the term information, although sometimes 
we use the term “knowledge” in the sense of a capability of a person that enables him 
or her to perform a certain task that is related to the understanding of a subject. 
Obviously, information and advice used to answer OSH questions must be of high 
quality because low-quality information may lead to incorrect answers and wrong 
decisions, for example when changing a working practice [14,26,27]. 
 

WORKERS RIGHTS FOR HIGH-QUALITY INFORMATION 
Mainly because of the potential benefits of OSH information for work-related safety, 
health and income, access to high-quality information and advice is a fundamental 
right that is protected by law [28-30]. The European Council Directive 89/391/EEC, also 
known as the OSH "Framework Directive" on the introduction of measures to 
encourage improvements in the safety and health of workers at work [30], is binding 
for all Member States of the European Union (EU) with regard to the objectives to be 
achieved. This Directive includes several important passages related to the provision 
of OSH information and advice to workers. Article 10 elaborates on information for 
workers and mentions: “The employer shall take appropriate measures so that workers 
and/or their representatives in the undertaking and/or establishment receive, in 
accordance with national laws and/or practices which may take account, inter alia, of 
the size of the undertaking and/or establishment, all the necessary information 
concerning: (a) the safety and health risks and protective and preventive measures 
and activities in respect of both the undertaking and/or establishment in general and 
each type of workstation and/or job;…”. Furthermore, Article 12, which addresses the 
training of workers in safety and health, states: “The employer shall ensure that each 
worker receives adequate safety and health training, in particular in the form of 
information and instructions specific to his workstation or job…”. More recently, the 
International Labour Organisation (ILO) convention C187 from 2006 prescribes the 
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establishment of a national system for occupational safety and health that shall 
include “information and advisory services on occupational safety and health” [29].  

 

HIGH-QUALITY INFORMATION 
High-quality information can be regarded as including several dimensions that can be 
judged by the questioner him- or herself or by an expert reviewer or expert panel 
representing the questioner(s). To assess these dimensions, validated checklists are 
available that evaluate, for example, relevance, accuracy, readability, comprehensibility 
and respectfulness of the information provided [31,32]. Other dimensions described in 
the literature include the completeness, ease of use and applicability of information 
[33,34]. In addition to these dimensions that generally seem to relate to the usefulness 
of the information, another important aspect is the reliability or validity of the 
information. This dimension frequently incorporates the use of up-to-date and 
appropriate references. In our view, the reliability or validity essentially corresponds to 
what is described in the professional and scientific context as evidence-based 
information or knowledge. Following the tradition of professionals utilising evidence-
based medicine (EBM) and, more broadly, evidence-based practice (EBP) strategies, 
high-quality information should be in accordance with conclusions or 
recommendations based upon the best available research and practice evidence [35-
37]. The philosophy and derived strategies and tools in EBM evolved from the lack of 
evidence used in the daily decision-making processes of physicians as a way to search 
for evidence and to include evidence efficiently in daily practice. For workers and 
managers searching for useful and evidence-based information, the information should 
be both available and accessible.  
 

Information facilities 
Theoretically, the OSH knowledge infrastructure should offer workers easy access to the 
available high-quality information and knowledge [11,12]. We define a knowledge 
infrastructure as “all facilities, sources, services and organisations that support the 
creation, access, exchange, dissemination and application of high-quality information 
(knowledge) on occupational safety and health to workers, companies and 
professionals”. In essence, an OSH knowledge infrastructure provides workers with 
information in three different ways: via education and training, via information and 
knowledge products, and via OSH professionals (Figure 1). 
 
One important source for acquiring information as a worker is by attending a specific 
OSH course or training as part of vocational training or as provided by the company, the 
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union or community services. Training programs for workers have been shown to 
influence worker knowledge and OSH-related behaviour [38,39].  
 
Second, workers can make use of sources that provide access to information or 
knowledge products. These facilities represent a wide and sometimes confusing variety 
of media, sources, facilities and services for the storage and transfer of information, 
such as high-quality websites, newspapers, union magazines, newsletters from a branch 
organisation, fact-sheets from a national institute or from the government, practice 
guidelines from professional organisations, scientific reviews, articles and books 
[10,11,23,38,40-44]. Currently, internet sources are particularly popular for finding and 
accessing information and knowledge products [45-47]. Smart phones and tablet PCs 
are gaining popularity quickly as a way to access the internet from anywhere.  
 
A third common facility for finding information or getting advice is through 
consultation with an OSH professional. Particularly when an OSH question or issue is 
more complex or asks for diagnostic or environmental expertise, workers may consult 
OSH professionals, such as occupational health physicians, occupational hygienists, 
ergonomists, occupational health nurses, safety engineers, occupational psychologists 
or OSH legislation specialists. Many OSH professionals are employed in commercial OSH 
service organisations; others work for non-profit organisations, for social security bodies 
or for the government. Some companies, especially large-sized companies, have in-
house OSH professionals whom workers can consult [48-50]. The advantage of OSH 
professionals is that they are well trained in OSH and are mostly well equipped. OSH 
professionals use implicit, experienced-based knowledge regarding how to solve an 
OSH problem (e.g., they know how to perform measurements and are familiar with 
standards, guidelines and criteria documents). 
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Figure 1 A model illustrating three pathways that detail where and how workers can find useful, high-
quality information and advice on OSH questions. The worker can find this information and advice by 
participation in education and training, with access to facilities that provide high-quality information 
products and tools, and by asking advice from OSH professionals. To guarantee information quality, 
original scientific evidence and research results have to be translated into the three information 
pathways. 
 
Developing high-quality information (facilities) 
To guarantee that information and information facilities are evidence-based and useful 
to workers, relevant scientific knowledge has to be integrated with the ideas, 
experiences and opinions of workers and has to be adapted to their context. First, for 
knowledge products and tools and for education and training in OSH, this integration 
can be especially organised during their development [15,51-53]. Graham et al. [52] and 
Straus et al. [15] depict the process of knowledge development as a knowledge funnel, 
a sometimes long and costly process, in which research knowledge is weighted, refined, 
tailored and enriched to better fit the needs of potential users in their context. Second, 
OSH professionals can provide workers with tailored, evidence-based advice, as they 
should be aware of available research evidence and should be trained to search and 
include evidence efficiently in daily practice (Figure 1) [35,37,54].  
 

 
Workers 

B. Facilities providing 
high-quality information 
products and tools in OSH 
• Fact sheets on safety 
measures  
• Specific website offering 
high-quality information  
• Workers summary of a 
evidence-based guideline  
• Plain-language summary 
of a Cochrane systematic 
review  
• Learning materials 
 

 
Scientific evidence and research results 

C. Professionals in OSH 
• Occupational health 
physicians 
• Occupational hygienists  
• Ergonomists 
• Occupational health 
nurses 
• Occupational safety and 
health legislation 
specialists 
 

A. Education and 
Training in OSH 
• Ergonomic training 
• Work process safety 
training  
• Training or 
demonstration preventive 
measures 
• Learning (best practices) 
from experienced 
colleagues 
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INFORMATION-SEEKING BEHAVIOUR AND HEALTH LITERACY 
To find information and answers in information sources and to consequently realise 
changes in OSH practices, workers require specific skills, including “health literacy” 
[55,56]. The World Health Organization defines the term ”health literacy” as “the 
cognitive and social skills which determine the motivation and the ability of an 
individual to gain access to, understand and use information in ways that promote and 
maintain good health” [57]. In line with this definition and the five steps of evidence-
based practice [35,36,58], we conceptualise that workers need to complete the 
following five subsequent stages or tasks to be able to find a correct answer for an OSH 
question and to realise a favourable change in OSH practice:  
 

(1) The worker has to formulate an “answerable” OSH question; 
(2) The worker has to seek, find and select information in OSH information facilities; 
(3) The worker has to appraise the information found for reliability and applicability;  
(4) The worker has to compose a correct answer by integrating the information 

found with personal expertise and a specific context; 
(5) The worker may need to apply the information to actually change an OSH-

related practice. 
 
Research suggests that the sources of information available and the information-
seeking skills of non-health professionals such as workers may not always be sufficient 
for finding the appropriate information to answer their questions and to apply these 
answers in daily practice [6,15,27,46,56,59-61]. Research is lacking on the challenges, 
possibilities and pitfalls that workers encounter while finding and applying information 
in OSH practice. As health consumers and patients, workers most likely need high-
quality, tailored information [62]. 
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Figure 2 Conceptual stepwise model that describes the five stages of the process from a question on 
safety and health at work to the application of the answer in practice by a worker.  

 

STRATEGIES FOR SUPPORTING WORKERS IN FINDING AND APPLYING 
INFORMATION  

In this thesis, we will focus on the challenges workers face in finding and applying 
information in OSH practice and on how a knowledge infrastructure may provide better 
access for workers to high-quality, tailored OSH information. We will study two different 
strategies for improvement:  

Stage 1 
Worker formulates an 

(answerable) OSH 
question  

Stage 2 
Worker seeks, finds and 

selects OSH 
information from 

information facilities 
 

Stage 3 
Worker appraises the 

information  

 

Stage 5  
Worker applies the 

information to make 
changes in OSH 

practice 
 

Stage 4 
Worker composes a 

(correct) answer  

 

Stages 
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(1) Offering workers tailored online advice from OSH experts through online expert 
networks: a combination of the best of both the internet and OSH expert advice. 

(2) Creating high-quality information and knowledge products and tools that are 
tailored to the needs of its potential users and context by user involvement 
during development.  

 
Online expert networks  
Several countries, such as Canada, the United Kingdom and Germany, have set up 
telephonic or online expert advice services to provide OSH questioners with high-
quality, tailored information and advice [5,7,8,63]. An advantage of a telephonic expert 
service is that it provides information and advice directly. It creates the option of a 
dialogue between questioner and expert, which may facilitate a good understanding 
and interpretation of the question and, later, of the answer. The disadvantages of a 
telephonic service are that the questioner must be transferred to the right expert, the 
expert might not be available (he or she might not have time at that particular moment) 
and telephonic information and advice is not easily stored and made public for other 
information seekers. In contrast, an online expert network has the potential for 
providing the questioners easy access to more than one expert at the same time, and 
experts have more time to search for references or to discuss the issue with another 
expert [64,65]. In addition, online expert networks allow for knowledge to be stored and 
re-used. A similar technology has already been applied in several large knowledge-
intensive organisations, such as Boeing, Philips and the ABN AMRO Bank [65]. For these 
organisations, it is essential that experts can easily find each other to locate and 
exchange specialised information and knowledge. The tool facilitates this process by 
sending an email notification to the expert (when questioned) and the questioner 
(when answered). Questions and answers can be stored in a searchable database for 
public re-use. Recently, Google and Yahoo launched similar applications [66,67]. An 
online expert network dedicated to the OSH field could provide high-quality advice and 
answers to workers with OSH questions more often and more easily than common 
information facilities. Therefore, as part of our research project, we launched 
“ArboAntwoord” (www.arboantwoord.com), an online network of approximately 80 
OSH experts who provide advice and answers to workers with OSH questions.  
 
User involvement for information development 
Research suggests that the involvement of the intended users during the development 
of an information and knowledge product and its implementation strategies can 
facilitate its future use and application in practice [68-70]. By including the ideas, 
experiences and opinions of users (i.e., workers) during the development of the product 
and the planning of implementation strategies, such products and strategies will better 

http://www.arboantwoord.com/�
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fit the needs of the users and the context [15,51,71-73]. In turn, these tailored products 
will be easier to apply and use in practice [15,52,71]. It is essentially unknown what 
method or combination of methods is most appropriate for gathering information from 
intended users that can support the future use of the new knowledge product [74]. 
Common methods used to consult users are focus groups, interviews, Delphi-methods 
and questionnaires [51,75-77].  
 

OBJECTIVES OF THIS THESIS 
This thesis reports on one of the first initiatives that evaluates whether and how workers 
find and apply information and advice on their OSH questions. The thesis has three 
main objectives. The first objective is to assess the OSH information needs and seeking 
behaviours of workers. The second objective is to evaluate whether and in what way 
online expert networks can function as a useful strategy to provide workers with 
tailored, high-quality information and answers complementary to other sources 
commonly provided in the OSH knowledge infrastructure. The third objective of this 
thesis is to explore which user involvement method or combinations of methods may 
be most appropriate for providing information that can support the development of 
high-quality knowledge products and implementation strategies that fit the needs of 
the intended users.  
 

OUTLINE OF THIS THESIS 
This thesis consists of three parts that largely follow the three main objectives 
described.  
 
Information-seeking behaviours and outcome 
In the first part, the actual information needs and information-seeking behaviours of 
Dutch workers are investigated. As such, Chapter 2.1 provides knowledge on the 
nature of occupational safety and health questions of Dutch workers and on their 
motivations for seeking information or advice to solve these questions. Do they actually 
find the information they are seeking? The barriers that workers experience when trying 
to find answers to their OSH questions are identified. Chapter 2.2 further explores the 
potential challenges workers face in formulating OSH questions, in finding information 
and answers and in improving safety and health at work. Several strategies to overcome 
these challenges are proposed. 
 
Online expert networks  
Part two focuses on the development and evaluation of the online expert network 
ArboAntwoord. Chapter 3.1 describes the development of ArboAntwoord. The 
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usability and applicability of the network are assessed and improved before the actual 
launch. The online network was launched in October 2008 with the aim to answer OSH 
questions from workers within one week and at no cost to the questioner. Chapter 3.2 
describes the quality of answers provided by experts in two different Dutch online 
networks: ArboAntwoord and the Helpdesk of the Netherlands Center for Occupational 
Diseases (NCOD). A new answer quality appraisal instrument is presented, and 
information is offered regarding how to improve answer quality in online networks. 
Chapter 3.3 focuses on the answers of workers and one specific dimension of answer 
quality: the correctness of the answers in terms of correspondence with the best 
available evidence. This chapter presents the results of a study comparing the rate of 
correct, evidence-based answers to several standardised OSH questions presented by a 
group of workers who used ArboAntwoord (intervention group) and a group of workers 
who used common information facilities (control group). In Chapter 3.4, we assess the 
experiences of the questioners with the ArboAntwoord network and describe whether 
and to what extent the perceived network and information quality are associated with 
the overall satisfaction of the questioners. Furthermore, we explore the potential 
impact of the provided information and advice on the knowledge and understanding of 
the questioners and the impact of the information on their work or work functioning. 
 
User involvement for information development 
In the third part of this thesis, Chapter 4, we explore which user involvement method 
may be most appropriate for providing information useful for developing high-quality 
knowledge products that fit the needs of the intended users. In this chapter we 
compare three common user involvement methods: focus groups, interviews and 
questionnaires. This chapter is part of an on-going study among student nurses that is 
aimed at developing a new genetic test for the susceptibility to hand eczema. The 
output and efficiency of focus groups, interviews and questionnaires are investigated.  
 
The last chapter, Chapter 5, provides a summary and discussion of the main findings 
and conclusions of all studies described. Strengths and potential limitations of these 
studies are considered. Finally, implications and recommendations for future practices 
and research are provided. This includes a preliminary exploration of the potential costs 
and benefits of online OSH expert networks.  
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ABSTRACT 
Background  
Currently, little is known about workers’ occupational safety and health (OSH) 
information-seeking behaviour.  
 
Methods  
We assessed whether Dutch workers have (OSH) questions, what motivates them to 
seek information or advice to solve these questions, and whether workers actually find 
the information they are looking for. A random sample of 888 workers from a large 
business panel was sent an online questionnaire. In total, 535 workers, likely parallel to 
the Dutch working population, returned the questionnaire (response rate 60%).  
 
Results  
In the last year, 380 of the 535 respondents (71%) had at least one OSH question. In 
total, 159 of the 380 respondents (42%) with an OSH question actively searched for 
information or advice. In a logistic regression analysis, three factors were indentified to 
influence workers’ information seeking: cognitions about personal benefits or costs of 
solving the question (OR 2.8; 95%CI: 1.8–4.5), emotions that accompany the question 
(OR 1.8; 95%CI: 1.1–3.0), and encouragement by the social environment (OR 1.8; 95%CI: 
1.0–3.0). In total, 50% of the respondents seeking information indicated they could not 
find (all) the information they sought. The most often mentioned barrier for not finding 
answers (47%) was the poor applicability of the information.  
 
Conclusions  
Although most workers have OSH questions, only 40% seeks information or advice to 
answer their questions. Moreover, many OSH questions remain unanswered by 
common information facilities. This study provides input on how to develop campaigns 
and new facilities that may induce workers to seek information and that offer more 
applicable information. 
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BACKGROUND 
Workers seek information or advice to answer their occupational safety and health 
(OSH) questions [1-4]. In theory, the information or advice necessary to answer these 
questions is provided through knowledge products (e.g., information on websites, fact 
sheets, guidelines), experts or education and training [5,6]. Currently, little is known 
about the information-seeking behaviour of workers.  
 
Seeking information or advice has shown to be activated or hindered by cognitions and 
attitudes (e.g., “seeking information would offer me a personal benefit” or “there is no 
information available”), emotions, the social environment, self-efficacy, and background 
characteristics such as sex, age and educational level [7-12]. Wilson et al. [12] 
incorporated these factors into a general model of information-seeking behaviour, 
utilising in particular the stress-coping theory [13] and the risk-reward theory [14]. 
Insight into the factors that motivate workers’ information seeking can be used as input 
for new OSH prevention or promotion campaigns that will encourage workers to 
pursue their OSH questions.  
 
Especially because fulfilling information needs may be associated with improved 
health, it is important to determine if workers can actually find the OSH information 
they are looking for and which barriers they encounter [15]. Several studies suggest that 
common information facilities often fail to provide the information necessary to 
(completely) answer the OSH questions of workers [1-4]. Although specific research is 
lacking, in general, finding information can be hindered by time shortage and a too 
large quantity, poor accessibility, poor readability and unreliability of information 
[1,2,16-20]. Better insight into the factors responsible for the failure to find information 
can lead to the development of information facilities or education strategies that 
answer workers’ questions more effectively.  
 
The aim of this study is to answer the following questions: (1) Do Dutch workers have 
OSH questions, and what are these questions about? (2) If so, do these workers seek 
OSH information or advice in an attempt to clarify or solve their questions? (3) Which 
factors motivate information seeking? (4) What are the characteristics of the workers 
seeking information? (5) Do workers find the information they are looking for? (6) What 
factors are responsible for not finding information or answers?  
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METHODS 
Study design and participants 
In a cross-sectional questionnaire study, we assessed workers’ OSH information seeking 
behaviour and its outcomes. To obtain a representative sample of the Dutch working 
population, we made use of the Dutch business panel of Panelclix (108.000 workers), a 
professional international organisation for market research (www.panelclix.nl). 
Members of this specialised online business panel have indicated that they could be 
approached for business-related studies. This panel is believed to be a largely 
representative sample of the Dutch working population, although the subgroup of 
migrant workers is underrepresented with 8%, in stead of 18%. Members receive a very 
small incentive of a few cents for every survey question they answer. To increase the 
diversity of the panel, Panelclix makes use of large variety of recruiting techniques to 
acquire new panel members, such as banners, emails, text-links or editorials. The 
company complies with the International Organisation of Standardisation (ISO) 
standard 26362 which specifies the terms, definitions and service requirements for 
organisations and professionals who own and/or use access panels for market, opinion 
and social research. In total, a sample of 888 workers was randomly selected from this 
panel in three strata to reach a sample of about 500 persons. Since the study is not 
subject to the Dutch Medical Research Involving Human Subjects Act (WMO), approval 
of the Medical Ethical Committee was not required. Informed consent was obtained 
when a participant started the questionnaire.  
 
Data collection 
By means of a questionnaire, we assessed whether people in the working population 
have OSH questions over a one-year period and whether they seek information or 
advice to solve these questions. In addition, we evaluated several factors that may 
motivate workers’ information seeking. Last, we assessed whether workers can find (all) 
the information or advice they are looking for and what factors are responsible for not 
finding information or answers.  
 
Questionnaire 
The questionnaire was developed partly by adapting existing questions [12,16,19,21] 
and partly by formulating new questions. The first version of the questionnaire was 
tested for face validity among four patients visiting the outpatient clinic of the 
Netherlands Center of Occupational Diseases, a department the Academic Medical 
Center (AMC) in Amsterdam. First, two patients were interviewed, and their suggestions 
were included in the next two interviews and in the next version of the questionnaire. 
For the interviews, we made use of prospective verbal probing, a cognitive interviewing 
technique that facilitates the development and improvement of questionnaires [22]. 

http://www.panelclix.nl/�
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Verbal-probing techniques incorporate questions to establish the subject's capability to 
understand the question, to observe if the interviewee can paraphrase the question 
and repeat it back to the interviewer, to determine if the interviewee feels confident in 
his or her ability to judge the meaning of the question, and to check whether their own 
answers match the presented response categories. Finally, to further improve the 
readability of the questionnaire, four workers of the AMC were asked to comment on 
the readability of all questions and response categories. By convenience sampling, we 
recruited one worker from the catering service, one from the transport service, one 
nurse, and one researcher. We included readability comments to create the final version 
of the questionnaire.  
 
Characteristics of the questionnaire 
(1) Six questions were included on whether a respondent had had an OSH question 
during the last year. Each of these six questions was related to a different OSH issue.  
(2) One question asked if seeking information or advice had actually occurred. 
(3) In total, 14 questions asked about factors that may motivate information seeking. 
These factors were based on Wilson’s general theory of information-seeking behaviour 
[12]: cognitions and attitudes, including risks or rewards (Appendix 1; questions 1–7) 
and possible emotional mechanisms (Appendix 1; questions 8–12). One question was 
related to encouragement by someone in his or her social environment to look for 
information or advice to solve the question or issue (Appendix 1; question 13) and one 
to self-efficacy about solving the question or issue (Appendix 1; question 14). Finally, we 
formulated a question to assess what information facilities were used. 
(4) One question was formulated to assess if workers actually found the information 
they were looking for. 
(5) One question was formulated to assess the experienced barriers of finding 
information or answers. For this question, predefined response categories included 
nine different factors that we derived from the literature, such as time constraints, 
difficulties in understanding medical or technical language, and poor usability, 
applicability or reliability of information (facilities) [16-19]. Finally, we formulated a 
question on the amount of time spent in seeking and acquiring information. 
 
To gather background characteristics of the respondents, several questions were 
included on gender, age, educational level, company size, company sector and 
experienced satisfaction with their company’s occupational health and safety 
conditions.  
 
The final version of the questionnaire was distributed online to the panel by Panelclix. 
Only the question that assessed the experienced barriers of finding information or 
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advice was partially open-ended (it provided participants an opportunity to mention 
“other” barriers); all other questions were multiple-response categories, both ordinal 
and nominal. It took about 10 minutes to complete the questionnaire, or less when a 
respondent did not have OSH questions or information needs.  
 
Data analysis 
All outcome measures were analysed by descriptive analyses. To establish possible 

group differences in background characteristics, we applied the χ2 test for dichotomous 

variables (test statistic = χ2; p < 0.05) and the Yates & Cochran test for ordinal 
background characteristics (test statistic = T; p < 0.05).  
 
To reduce the number of items in the multi-item factors that may motivate information 
seeking (cognitions, attitudes and emotions), we performed an exploratory factor 
analysis. Performing a factor analysis was appropriate because the Bartlett’s test of 
sphericity was significant (p < 0.0001) and the Kaiser-Meyer-Olkin measure of sampling 
adequacy was 0.9. The Kaiser Criterion (eigenvalue > 1.0) and Scree test distinguished 
three different factors (cumulative explained variance = 61%). Subsequently, both 
Varimax rotation and Oblimin rotation revealed two cognition-related factors: 
questions 1–5 were interpreted as cognitions about personal benefits or costs of 
solving the question or issue, and questions 6–7 were understood as cognitions about 
the solvability of the question or issue. One emotion-related factor was found: 
questions 8–12 were interpreted as negative emotions that accompanied the question 
or issue. The internal consistency of all three multiple-item factors was acceptable 
(Cronbach’s alpha > 0.6). Subsequently, the three multiple-item factors were processed 
into three single-item factors by calculating mean scores. These three factors, together 
with the two other single-item factors social encouragement and self-efficacy, were 
used as the “predictors” of information seeking. 
 
Univariate logistic regression was used to estimate associations among the five 
predictors of information seeking, the respondent characteristics and actual 
information seeking. For the regression analysis, scores on the factors that may 
motivate information seeking were dichotomised (1–3 = disagree; 4,5 = agree). After 
checking for multicollinearity (tolerance > 0.10), all significant predictors (p < 0.1) were 
included in a stepwise logistic regression model (backwards procedure; likelihood 
ratio). The Hosmer and Lemeshow test was used to establish goodness of fit (p > 0.05). 
For the stepping method criteria, we used p > 0.05 for entry and p > 0.1 for removal. All 
analyses were carried out using SPSS 17.0 (SPSS Inc., Chicago, IL, USA). 
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RESULTS 
Background characteristics 
The online questionnaire was sent to 888 people in the Panelclix business panel. In 
total, 535 respondents filled out the questionnaires entirely: a response rate of 60%. Of 
the 888 possible respondents, 849 only looked at the topic of the questionnaire, 674 of 
whom started it. Most respondents were male (52%), 40–49 years old (26%) with an 
intermediate education level (44%). Many workers were employed in healthcare (20%) 
or business services (15%), which is in good accordance with data from the general 
working population [21,23] Nevertheless, in our sample, there was a slight 
overrepresentation of older workers (≥ 55 years old) and less educated respondents and 
a slight underrepresentation of workers from small-sized companies. Almost all 
respondents described their work as healthy and safe (92%). Respondent characteristics 
are summarised in Table 1.  
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Table 1 Respondent characteristics in % (N=535). 

Characteristic Respondents to 
the questionnaire 
%  

General Dutch  
working population§ 
% 

Gender  Female 
Male 
 

48  
52 

44 
56 

Age group  
 

15–24 years  
25–34 years  
35–44 years 
45–54 years  
≥ 55 years 

11 
18 
22 
29 
20 
 

11 
23 
28 
25 
13 

Educational level  
 

Low  
Intermediate 
High 

30 
34 
35 
 

22 
45 
33 

Company Size Small 
Medium 
Large 
 

34 
42 
24 

43 
37 
20 

Sector  
 

Agriculture and fishery 
Industry 
Construction industry 
Trade 
Transport and communication 
Financial services 
Business services 
Public Policy/Civil Service 
Education 
Healthcare 
Culture and other services 

 1 
10 
 7 
11 
 6 
 3 
15 
 8 
 9 
20 
10 
 

 1 
12 
 5 
16 
 6 
 5 
17 
 7 
 7 
16 
 8 

Experienced 
satisfaction 
occupational health 
and safety conditions 

Poor 
Satisfactory–Good 

 8 
92 
 

 8 
92 

§Data extracted from CBS [23] and TNO [21], both accessed February 17th 2011.  

 
OSH questions 
In one year, 380 of the 535 respondents (71%) had at least one question related to their 
occupational safety or health (Figure 1). Most of the 535 respondents had questions 
related to OSH risks (56%), OSH laws and regulations (52%) or interventions to improve 
OSH (49%) (Table 2). Respondents who described their occupational health and safety 
conditions as poor had OSH questions significantly more frequently than respondents 

who reported their conditions as satisfactory or good (χ2 = 18.1; p < 0.0001). Older and 
more educated respondents had a question on how to work with a specific medication 
or treatment significantly more often than younger respondents (T = 3.0; p = 0.001) or 
less educated respondents (T = 3.0; p = 0.001). We did not observe other statistically 
significant group correlations between respondent characteristics and having OSH 
questions (p < 0.05). 
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Figure 1 Flowchart demonstrating the percentage of workers with OSH questions, workers seeking OSH 
information, and those finding all OSH information.  
 
 
Table 2 Type of OSH questions in order of prevalence (N=535). 
Questions related to: Respondents with 

OSH questions 
% yes§ 

Respondents with ≥ 1 OSH question 
 

71 

(1) Occupational safety and health risks. 56 
(2) Occupational safety and health-related laws and regulations. 52 
(3) Interventions to improve occupational safety and health. 49 
(4) How to continue work despite health complaints. 42 
(5) How to be treated for specific health complaints so that work can be 
executed more easily. 

30 

(6) How to deal with specific medication or treatment in the work 
situation. 

26 

§The sum of all percentages exceeds 100% because respondents could indicate more than one type of 
OSH question. 
 
Seeking information  
In total, 159 of the 380 respondents (42%) with an OSH question actively searched for 
information or advice (Figure 1), which corresponded to 30% of the total respondents 
(N=535). Questioners from small-sized companies searched for information less often 
than people in medium or large companies (p < 0.05) (Table 3). Cognitions about 
personal benefits or costs of solving the question, emotions that accompany the 
question and social encouragement to solve the question were positively associated 
with information seeking in a univariate analysis (p < 0.0001) (Table 3).  

100%  
N=535 

71% Yes 
n=380  

 

29% No 
n=155 

42% Yes 
n=159  

 

58% No 
n=221  

 

Workers finding all  
OSH information 

50% No 
n=79 

 

Workers 

Workers with OSH 
questions 

Workers seeking OSH 
information 

50% Yes 
n=80 
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Table 3 Univariate associations between respondent characteristics or motivating factors and seeking 
OSH information or advice (N=380).  
Characteristic/factor Seeking 

information 
 
% (n=159) 

Not seeking 
information  
 
% (n=221) 

 Seeking  
 vs. not 
 seeking 
 p 

Gender  Female 
Male 
 

22 
20 

25 
33 

 
 0.07 

Age group  
 

15–24 years  
25–34 years  
35–44 years 
45–54 years  
≥ 55 years 

 3 
 7 
 9 
13 
 9 
 

 8 
12 
10 
17 
12 
 

 
 
 
 
 0.12 

Educational level  
 

Low  
Intermediate 
High 

12 
14 
16 
 

17 
20 
21 

 
 
 0.44 

Company Size Small 
Medium 
Large 
 

11 
15 
16 
 

21 
18 
18 
 

 
 
 0.04 
 

Sector  Agriculture and fishery 
Industry 
Construction industry 
Trade 
Transport and communication 
Financial services 
Business services 
Public Policy/Civil Service 
Education 
Healthcare 
Culture and other services 

 1 
 5 
 3 
 4 
 3 
 1 
 5 
 3 
 5 
10 
 4 

 1 
 6 
 5 
 8 
 4 
 1 
 8 
 5 
 4 
12 
 6 

 
 
 
 
 
 
 
 
 
 
 0.65 

Cognitions about 
personal benefits or 
costs of solving the 
question or issue 
 

Benefits or costs 
No benefits or costs 

27 
15 
 

19 
39 

 
<0.0001 

Cognitions about 
solvability of the 
question or issue 
 

(Easily) solvable 
Not (easily) solvable 
 

19 
23 

23 
35 

 
 0.25 

Emotions that 
accompany the 
question or issue 
 

Emotions 
No emotions 

16 
26 

10 
48 

 
<0.0001 

Encouragement by 
the social 
environment to solve 
the question or issue 
 

Encouragement 
No encouragement 

14 
28 

 8 
50 

 
<0.0001 

Self-efficacy about 
how to solve the 
question or issue 

High self-efficacy 
Low self-efficacy 
 

16 
26 

21 
37 

 
 0.83 
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A multiple logistic regression analysis with backwards procedure resulted in the 
identification of three factors activating workers’ information seeking. The Hosmer and 
Lemeshow test showed a significance level above 0.05, which indicates that this final 

predictor model fits (χ2 = 0.8; p = 0.9). Cognitions related to personal benefits or costs of 
information seeking were the strongest predictor, followed by emotions that 
accompany the question (e.g., fear, insecurity or anger; Appendix 1) and then 
encouragement by the social environment to solve the question (Table 4). Filling out 
the regression equation (constant = -1.13) showed that a worker with an OSH question 
with cognitions about the personal benefits or costs, emotions caused by the question, 
and encouragement by the social environment had a 74% “likelihood” of seeking 
information, compared to a 24% chance for a questioner without any of these 
characteristics. In our model, questioners with only encouragement by the social 
environment had a 36% likelihood of seeking information.  
 
Table 4 Model of workers’ information-seeking behaviour that includes three motivating factors 
(multiple logistic regression analysis; N=380). 
Activating or hindering 
factor 

Coefficient 
B 

Standard Error 
SE 

Wald 
χ2 

Odds Ratio 
OR (95% CI) 

Cognitions about personal 
benefits or costs of solving 
the question or issue 
 

1.0 0.2 19.1 2.8 (1.8–4.5)** 

Emotions that accompany 
the question or issue 
 

0.6 0.3  5.0 1.8 (1.1–3.0)* 

Encouragement by the social 
environment to solve the 
question or issue 
 

0.6 0.3  4.2 1.8 (1.0–3.0)* 

* p < 0.05 
** p < 0.0001 
 
Eighty-one of the 159 participants seeking information or advice (51%) used the 
information on websites they found through the search engine Google (Figure 2). 
Furthermore, experts from the company (37%), persons in the social or professional 
network (35%), experts in occupational health services (28%) and experts in regular 
health care (27%) were often used as sources of information or advice. Ninety-six of 
these 159 respondents (60%) spent one hour or less, 30 (19%) spent between one and 
two hours, and 33 (21%) spent more than two hours seeking or receiving information or 
advice (including time of an expert consult). The majority of the workers seeking 
information was female (53%), was intermediate- or highly educated (70%) and worked 
for a medium or large company (74%) in a variety of sectors. Most information seekers 
had cognitions about the possible personal benefits or costs of solving their OSH 
question (65%). The OSH question or issue was not accompanied by negative emotions 
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for the majority of the workers who sought for information(63%). Many thought their 
question was not (easily) solvable (55%), and 62% had a low self-efficacy about how to 
solve it. A total of 67% was not encouraged by someone in the social environment to 
solve the issue. 
 
Finally, a more thorough analysis of the data showed that less educated workers in the 
group of respondents who did not look for information were more likely to think that 
their question or issue was unsolvable (T = 2.1; p = 0.02) and were more likely to have a 
low self-efficacy about how to solve the question or issue (T = 1.9; p = 0.03) than 
intermediate- or highly educated people.  
 

 
Figure 2 Facilities used by respondents for OSH information or advice in order of use (N=159). 
 
 
Finding information  
Half of the respondents seeking information or advice indicated they did not find (all) 
the information or advice they sought (Figure 1). We did not observe statistically 
significant group correlations between respondent characteristics and finding 
information or advice (p < 0.05). Many respondents (46%) mentioned “I could not apply 
the information or advice to my specific situation or question” as the factor for not 
finding the information or answers they were looking for (Table 5). Other important 
factors were a lack of time (18%), lack of knowledge about how or where to find 
information or advice (14%), and the poor usability of the information or advice (14%).  
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Table 5 Factors responsible for not finding the information or answers in order of importance (N=79).  
Most important factors 
 

 %§ 

(1) I could not apply the information or advice to my specific situation or question. 
 

 46 

(2) I did not have enough time. 
 

 18 

(3) Other barriers (e.g., situation unsolvable, doctor could not help me, still solving it). 
  

 16 

(4) I did not know how or where to find the needed information or advice. 
 

 14 

(5) I found the information or advice unusable. 
 

 14 

(6) I found the medical and technical language too difficult. 
 

 10 

(7) There was just too much information or advice available. 
 

  8 

(8) I considered the information unreliable. 
 

  4 

(9) The information or advice needed was not available to me. 
 

  4 

(10) Access to the information or advice needed was too expensive. 
 

  3 

§The summation of all percentages exceeds 100% because respondents could indicate more than one 
factor.  
 
 

DISCUSSION 
The findings of this study show that about 70% of Dutch workers have at least one OSH 
question per year. Workers who experience their OSH conditions as poor have OSH 
questions more often than respondents who describe their conditions as satisfactory or 
good. Only about 40% of the workers with an OSH question search actively for 
information or advice to solve this question. Questioners from small companies search 
less frequently for information than people in medium or large companies. Low 
educated workers who do not look for information are more likely to think that their 
question or issue was unsolvable and were more likely to have a low self-efficacy about 
how to solve the issue than intermediate- or highly educated people. Cognitions about 
personal benefits or costs of solving the question, emotions that accompany the 
question and encouragement by the social environment motivate information seeking. 
The most used sources of information or advice are websites found using Google and 
in-company OSH experts. Only 50% of the workers who actively seek information find 
the information or advice they seek. The two most mentioned factors responsible for 
not finding information and answers are the poor applicability of the information found 
and a lack of time.  
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Strengths and limitations  
Apparent strengths of this questionnaire study are the – for an email questionnaire 
survey – high response rate of 60% and the reported sample is likely to parallel the 
characteristics of the greater Dutch working population. This study also has several 
limitations. The first limitation is the study’s cross-sectional design, as a prospective 
observational study on workers’ information-seeking behaviour would have been 
superior. The second limitation is the selection of the sample from an online panel, as 
these respondents may be more active online information seekers than workers in 
general. The panel may therefore be only representative of the Dutch working 
population that is online. Nevertheless, although 51% of our participants reported to 
use an online search engine to answer or clarify their OSH questions or issues, a German 
study suggested even more prevalent use of search engines when looking for health 
information [24]. Furthermore, as respondents receive small incentives to answer 
questions from Panelclix, and because we know that, for example, the subgroup of 
migrant workers is underrepresented, the representativeness of both the panel and the 
reported sample compared to the general working population may be questioned. 
Some carefulness is required when generalising our results to the general Dutch 
working population and working populations in the international context. More 
research with other panels and samples is recommended. A third potential limitation is 
the questionnaire used. Despite our efforts in developing it, the questionnaire was not 
validated. Finally, the self-reported questionnaire data included questions referring to 
experiences retrospectively over a one-year period, which may have introduced recall 
bias. 
 
Comparison with other studies 
OSH questions and seeking information  
Research on the prevalence of workers’ OSH questions and on workers’ OSH 
information-seeking behaviour is scarce. A cross-sectional questionnaire study by 
Dryson [25] evaluating workers’ information needs in small industry in New Zealand 
showed that about 40% of the surveyed workers ever required OSH information or 
advice, but only 16% actually sought information or advice. Possibly, unknown 
background variables such as aspects of the New Zealand OSH knowledge 
infrastructure or culture and the fact that that study preceded the internet era may 
explain the lower percentage. A more recent Dutch study showed that, on average, 
46% of Dutch workers seek OSH information or advice [2]. In our study, 30% of all 
workers sought OSH information. The difference may have been caused by a different 
prevalence definition. We focused on the one-year prevalence, while the prevalence 
period in the other Dutch study [2] was probably longer because it focused on the 
period during which respondents were working for their current employers. 
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Our findings confirm that three factors derived from Wilson’s general model motivated 
information seeking [12]. First, the observed association between cognitions about 
personal benefits or costs of solving the question and actual information seeking 
agrees with the risks and rewards described in Wilson’s model. Our findings are also in 
concordance with the findings of Becker and colleagues [26,27]. In their Health Belief 
Model, “perceived benefits and barriers of preventive actions”, comparable to the 
“benefits and costs” of information seeking in our study, predict the likelihood of 
actually taking preventive measures. Likewise, Zola [28] found that the perceived 
interference with work or physical activity (i.e., costs) is one of the five important non-
physical triggers for seeking medical aid. Second, similar to other studies, we found that 
emotions, such as fear, stress and angriness, motivate information seeking [9,29,30]. 
Third, comparable to the Attitude, Social Influence and (self) Efficacy (ASE) Model [31] 
“social influence”, or in our study “encouragement by the social environment to solve 
the question”, can motivate information seeking.  
 
Findings on factors that influence workers’ information-seeking behaviour are useful for 
the development of future OSH prevention or promotion campaigns. Our findings 
indicate that to stimulate workers to pursue their OSH questions, campaigns can focus 
on personal benefits or costs of solving the question and may address emotions of 
stress and angriness that accompany OSH questions or issues. Moreover, campaigns 
may target people in the social environment of the workers in question, such as 
partners, colleagues or supervisors, because social encouragement influences 
information seeking. Furthermore, in contrast to the model of Wilson [12] and the ASE 
model [31] we did not find that self-efficacy played a role in information seeking. 
Notably, more than 60% of the information seekers in our study had low self-efficacy 
about how to solve their question or issue. Therefore, future campaigns might also 
address how questioners can best pursue their OSH questions. Finally, in contrast to 
previous findings, we did not find any association between information seeking and 
age, educational level or the expected time or energy needed [7,9,32,33]. To further 
improve our model of workers’ information-seeking behaviour, other factors that we 
did not investigate could be considered. The intention to seek information [31] or 
factors related to the characteristics of information seekers or the OSH culture in the 
company may be considered. Another important factor might be workers’ expectations 
concerning the quality of available information (facilities) [10,34,35].  
 
Finding information  
The last goal of this study was to assess the outcome of workers’ information-seeking 
behaviour. In our study, only 50% of the participating workers who sought information 
or advice actually found it, whereas in Dryson’s study [25] this was 88%. This high 
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percentage is notable, especially because that was a pre-internet era study, and workers 
most often used spoken advice or printed materials. Hoekstra and van der Laan [2] 
found a lower percentage of 35%. The higher rate observed in our study may have been 
due to the fact that we asked respondents to consider specific types of OSH questions 
instead of an OSH question in general only. Likely, Hoekstra and van der Laan [2] did not 
specifically consider questions related to “return to work” or “continuing work while 
having health complaints”. Moreover, they did not report on the use of expert advice 
provided in occupational health services, a common source of information for this type 
of questions in the Netherlands.  
 
In our study, almost half of the respondents mentioned that they could not find the 
answer they were looking for because they could not apply the information to their 
specific question. Although this factor was mentioned in other studies, in the literature 
other factors are reported more often, such as a lack of time, accessibility or credibility 
[16-19,36]. The low applicability of information or advice suggests that only providing 
information or advice is often not sufficient: workers may need assistance in finding 
adequate information. Unfortunately, nearly all research on information seeking to 
answer OSH questions is oriented towards professionals and their use of evidence-
based practice strategies (EBP) [37,38]. Although effective for professionals, this strategy 
requires expertise in OSH and extensive training and time [18]. Considering the 
frequency of OSH questions of workers, this evidence-based practice strategy seems 
unsuitable for the majority of the working population. Two other strategies may be of 
interest to overcome the problem of the poor applicability of information. First, in the 
development of knowledge products, the preferences and needs of users can be better 
included. User involvement may assist in the development of tailored information for 
relevant target groups [39]. Fortunately, this strategy seems to be gaining interest in 
healthcare, through, for example, patient-tailored fact sheets and plain-language 
summaries in Medline Plus, in Cochrane reviews and in some evidence-based practice 
guidelines [39]. Second, we may promote telephone or online contact between a 
questioner and one or more experts who can provide tailored information of high 
quality [40].  
 

CONCLUSIONS 
Seventy percent of Dutch workers may have an OSH question at least once a year. 
Fewer than half of these workers actively seek information or advice to solve or clarify 
their questions. Actually seeking information or advice to solve OSH questions is 
motivated by thoughts on the personal benefits of solving the question or thoughts 
about the risks or costs of not solving the question. Furthermore, information seeking is 
motivated by negative emotions that accompany the question, such as stress or 
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angriness, and by encouragement of the social environment to solve the question by, 
for example, partners or colleagues. Our findings indicate that to stimulate workers to 
pursue their questions, OSH prevention or promotions campaigns can focus on 
personal benefits or costs of solving the question and should try to address emotions 
that accompany the question. 
 
Furthermore, only about half of the workers find the information or advice they seek. As 
this could have serious consequences for workers’ safety, health and wellbeing, 
exploring new strategies to answer workers’ OSH questions adequately is important. 
Especially because the applicability of information in practice is a serious barrier for not 
finding answers, some interesting possibilities are to develop information or knowledge 
products that are better accustomed to the needs and preferences of users and to 
create facilities that can enable contact between a questioner and an expert who can 
provide tailored information of high quality. Finally, we encourage researchers to 
conduct similar studies on workers’ OSH information-seeking behaviour in other 
countries and in different occupational groups. Similarities and differences in outcomes 
among these studies may provide useful information on how to further improve OSH 
knowledge infrastructures so that workers can more easily seek and find the OSH 
information they need.  
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ADDITIONAL FILES 
Appendix 1 Questions from questionnaire on factors that may influence workers’ information seeking. 
Question 
number 

Question 

 (1) Solving the question or situation would offer personal benefit.  
 

 (2) Question or situation would worsen if not solved. 
 

 (3) Question or situation was urgent.  
 

 (4) I had the need to solve the question or situation. 
 

 (5) Question or situation made me curious. 
 

 (6) Solving the question or situation would cost me a lot of time or energy.  
 

 (7) Question or situation was unsolvable. 
 

 (8) Question or situation made me afraid.  
 

 (9) Question or situation made me stressed.  
 

(10) Question or situation made me concerned.  
 

(11) Question or situation made me insecure.  
 

(12) Question or situation made me angry. 
 

(13) Someone in my social environment encouraged me to solve or clarify the question or 
situation. 
 

(14) I believed I could solve or clarify the question or situation myself. 
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ABSTRACT 
Many workers have questions about occupational safety and health (OSH). Answers to 
these questions empower them to further improve their knowledge about OSH, make 
good decisions about OSH matters and improve OSH practice when necessary. 
Nevertheless, many workers fail to find the answers to their questions. This paper 
explores the challenges workers may face when seeking answers to their OSH 
questions. We argue that many workers lack the skills, experience or motivation to 
formulate an answerable question, seek and find information, appraise information, 
compose correct answers and apply information in OSH practice. Simultaneously, OSH 
knowledge infrastructures insufficiently support workers in answering their OSH 
questions. This paper discusses several strategies for developing and improving OSH 
knowledge infrastructures: (1) providing courses that teach workers to ask answerable 
questions and to train them to find, appraise and apply information, (2) developing ICT 
tools or facilities that support workers as they complete one or more stages in the 
process from question to answer and (3) tailoring information (i.e., the proposed 
changes to OSH practice) and implementation strategies to the workers’ needs and 
context to ensure that the information can be used and applied to OSH practice more 
easily. 
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BACKGROUND 
Many workers and companies have questions and concerns about occupational safety 
and health (OSH) [1-4]. Answers to these OSH questions may empower self-employed 
workers, employees, trainees, volunteers, supervisors and managers (referred to as 
“workers” from this point forward) to improve their knowledge or understanding, make 
good decisions about OSH matters, and improve safety and health at work when 
necessary [5-11]. To answer questions and make improvements in practice, workers 
seek and apply information or advice from OSH professionals, from education and 
training opportunities and from such sources as informational websites, fact sheets, 
books or practice guidelines [2,12-14]. Several studies suggest that the information-
seeking behaviour of workers, and the available information sources frequently fail to 
produce answers to workers’ OSH questions [1-4,14]. Answering health questions is a 
difficult process that requires specific skills or health literacy [15-17]. Currently, little is 
known about the challenges workers may experience when seeking answers to their 
questions or making changes to their OSH practice. 
 
We believe that the five steps of evidence-based practice (EBP), developed to help 
health professionals use high-quality scientific information to answer their practice 
questions, may also be useful for describing the challenges workers face when 
answering their OSH questions (Figure 1) [16,18]. These stages are as follows:  
 

(1) The worker needs to formulate an answerable OSH question; 
(2) The worker needs to seek, find and select information in OSH information 

facilities; 
(3) The worker needs to appraise information for reliability and applicability;  
(4) The worker needs to formulate a correct answer by integrating information with 

personal expertise and a specific context; 
(5) The worker may need to apply the information to actually change OSH practices. 

 
The main aim of this paper is to explore and describe these five stages more thoroughly 
and discuss the potential challenges workers can face during the answer-seeking 
process. The second aim is to explore potential strategies that may overcome some of 
these challenges. Where possible, we provide relevant literature and key publications. 
In this paper, we will use the terms “information”, “advice” and “knowledge” (products 
and tools) as synonyms, although we are aware that these terms may have different 
connotations. We use these words as umbrella terms for meaningful data that help to 
answer a question, e.g., a fact-sheet about a particular OSH risk or a potential change, 
product or intervention to overcome this risk.  
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Throughout the paper, we will use an example case to illustrate the challenges a worker 
may face in completing any of the five stages.  
 
Jack, a 33-year-old man with a medium-level education, works as a printer in a medium-sized copy centre 
with 75 employees. The company has 40 large copy machines that make approximately 600,000 prints a 
day. He and some colleagues are concerned that toner from the photocopiers and printers may be 
dangerous to their health. 
 

 
Figure 1 Conceptual stepwise model that describes the five stages in the process from asking a question 
to applying its answer in OSH practice. The model also illustrates the challenges workers might face at 
each stage. 
 

Challenges related to seeking, 
finding and selecting 
information  

Challenges related to 
understanding information 
and appraising its quality  

Challenges related to 
integrating information found 
with personal expertise and 
context 
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and applying information and 
answers to produce changes 
in OSH, often in collaboration 
with other stakeholders in the 
company 

Stage 1 
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Stage 2 
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from information facilities 
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changes in OSH practice 
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STAGE 1 
Formulating an answerable OSH question 
Despite considerable progress in a number of countries and sectors of industry, many 
workers are still exposed to serious health and safety risks at work, and many 
experience disabling work-related health problems [19-22]. These adverse working 
conditions and health problems often elicit questions and concerns from the workers 
[1-4,12,14]. Workers’ question topics are diverse and range from exposure to chemical 
risk factors to empowerment from ergonomics to health and safety legislation or how 
to continue working with diabetes.  
 
To gain insight into workers’ information-seeking difficulties and solutions, it can be 
useful to study how health professionals deal with the problem of formulating and 
solving health-related questions. Formulating a good, “answerable” clinical question is 
one of the most important and difficult elements health professionals face when 
practicing evidence-based medicine [16,18,23,24]. In EBP, answerable clinical questions 
are often created by specifying and narrowing down the question with the population, 
intervention, control and outcome (PICO) search terms strategy to perform an adequate 
literature search [18]. Because health professionals require extensive training to 
formulate a specific question, it is likely that workers will have difficulty generating 
good, answerable OSH questions. Moreover, workers will mostly not be familiar with 
the topic of their question or with the related medical and technical terminology 
[14,25,26]. As a result, they may need some support when formulating their OSH 
question. Currently, it is unknown whether workers are able to narrow their OSH 
problems to a specific, answerable OSH question.  
 
Jack is concerned: “Several people in my company have concerns about the potential danger of toner 
from our photocopiers and printers. Are there any risks to my health? And if so, what may be an effective 
solution to this problem?” 

 

STAGE 2 
Seeking, finding and selecting information 
What motivates workers to seek for information or advice? Wilson et al. [27] developed 
and evaluated a general model of information-seeking behaviour, based particularly on 
the stress-coping theory [28] and the risk-reward theory [29]. This frequently cited 
model includes numerous factors that can motivate or hinder the information search, 
including cognitions, beliefs, attitudes, emotions, the social environment, self-efficacy 
and such background characteristics as gender, age and educational level [30-34]. In 
one of our own studies, we learned that Dutch workers’ information seeking was 
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particularly motivated by thoughts about the personal benefits or costs of solving the 
question, negative emotions that accompany the question (e.g., fear or anger) and 
encouragement by persons in the workers’ social environment (e.g., a spouse, friend or 
colleague) [14]. More international studies are needed to further determine the factors 
that motivate or discourage workers in this respect. 
 
Although Jack is a proactive man, he has been thinking about this problem for weeks. One day, during 
lunch, he and two colleagues discussed the issue again. This time, they talked about the risks of toner 
causing cancer. His concern increases and he decides to look for information on the health risks when he 
comes home.  

 
Theoretically, workers can find their information in various facilities, sources and 
services provided by their regional, national or international OSH knowledge 
infrastructure [13,35]. The sources and facilities belonging to this infrastructure offer 
workers easy access to the available high-quality information through the following: (1) 
information or knowledge products, such as fact sheets or practice guidelines provided 
by (virtual) libraries or high-quality websites, (2) education and training provided by 
specialised OSH experts or by the workers’ own company and (3) professional advice 
from occupational physicians or other occupational safety and health professionals 
[13,35,36]. 
 
There is some evidence that the internet and company OSH professionals are workers’ 
most common sources of information [2,7,12,14]. Professionals are trained to solve 
complex OSH questions or issues. They can perform diagnostic or environmental 
assessments and can instigate concrete health care interventions. OSH professionals are 
contracted directly or indirectly by the employer [36,37]. This situation might raise a 
problem, as some workers may believe that these professionals have a possible conflict 
of interest and may be inclined to take the employer’s side [38]. As a consequence, 
some workers may prefer to seek advice from independent professionals with expertise 
on specific OSH topics. However, the consultation of independent (external) experts can 
be hampered by restricted access, high costs and a lack of contextual information [39]. 
 
Jack does not want to primarily contact the occupational physician affiliated with his company. He thinks 
that the physician is inclined to take his employer’s side and will not provide valid information. There is 
no one else in the company or in his personal network with expertise on the topic. He thinks calling his 
general practitioner for an issue that demands specialised advice is not a feasible option. 

 
For many individuals, the internet is an increasingly important source of health-related 
information [2,7,14,40,41]. Using such online literature databases as PubMed, the 
Cochrane Library, or the National Guideline Clearinghouse (USA) that provide access to 
research articles, systematic reviews or evidence-based professional guidelines is 
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generally not a good option for workers. Articles, reviews and guidelines are generally 
not easy accessible to workers and are difficult to read and understand. It is likely that 
workers will start their online search using a common search engine (e.g., Google or 
Yahoo) that facilitates selecting and managing relevant informational websites 
[2,14,41]. The internet offers great advantages but also has several disadvantages. First, 
the internet provides access to overwhelming amounts of information. Therefore, it is 
preferable to use specific search engines and exploit a number of well thought-out 
search terms that lead to relevant information. Several studies have shown that non-
health professionals use too few search terms and open only the first few results 
displayed by common search engines [42-45]. Another problem can be the time 
needed to perform an extensive information search [14,23,46]. Workers may encounter 
several challenges in seeking, finding and selecting information. More research is 
needed to assess how workers realise this stage and which challenges they face.  
 
Back at home, Jack turns on his computer and opens his browser to Google. He first types “Printer” and 
“Health” and finds 300 million results. With “Photocopier” and “Health”, Google provides 2.9 million 
results. “Toner”, “Health” and “Risk” results in 1.2 million hits and “Toner” and “Asthma” 1 million results. 
Finally, he uses the terms “Toner” and “Cancer” which reveals 1.3 million possibilities. Although he feels a 
bit discouraged by the number of hits, he decides to investigate the first few results.  

 

STAGE 3 
Appraising information  
To appraise information, it must first be understood correctly. This is a problem for 
many workers, as most medical, technical and scientific information is difficult to read, 
especially for workers with low education levels or without knowledge of medical, 
technical or scientific terminology [25,26]. Another obstacle is the actual appraisal of 
the information’s reliability. In line with the EBP approach, reliable information can be 
seen as information that corresponds with conclusions or recommendations based on 
the best available evidence from research and practice [16,18]. Research has shown that 
the reliability, not only of the information found on internet [47-50], but also of 
professional advice, may vary substantially [51]. This becomes problematic when 
information seekers do not (correctly) appraise the quality of the information. One of 
our studies suggests that workers in general cannot critically appraise the information 
they find [52]. Fox [53] concluded that 75% of American health-information seekers do 
not consistently check quality indicators, such as the source and the date of health 
information they find online. Eysenbach & Kohler [42] found that most people do not 
judge the quality of a website by checking out its owners or reading its disclaimers. 
Although more research is needed, workers seem to need help with finding high-
quality OSH information or appraising the quality of the information they find.  
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The first Google result is a sponsored link to a company selling cartridges. Jack has to try the second link, 
which refers to a question asked in a web forum or expert facility with anonymous experts. The expert 
refers to a trustworthy website that mentions that carbon black can cause lung cancer. The amount of 
useful information provided on the second website is limited and thus he returns to the search results. 
The third Google result is a link to Yahoo!Answers, where a similar question is asked. The expert 
answering the question states: “IARC (the International Agency for Research on Cancer) has classified 
toner as a Group 2B carcinogen”. This expert says that one experimental study in animals showed that 
carbon black can cause cancer in rats. Jack is starting to get worried again, especially after opening the 
fourth trustworthy result: a Wikipedia page on laser printers. This page mentions that, depending on 
particle composition and exposure, a printer may cause “respiratory irritation or more severe illness, such 
as cardiovascular problems or cancer”. Other potentially dangerous substances, such as styrene, xylenes, 
ozone and pentanol are mentioned. Jack is not familiar with some of these terms, and it would take him a 
lot of time to look up the risks of these individual substances.  

 

STAGE 4 
Composing a correct answer 
Composing a correct, evidence-based answer to a context-specific OSH question from 
the information found often requires skills. Again, this process is comparable to the EBP 
paradigm, which involves the integration of three essential elements into the answer 
formulation process: (1) professionals’ expertise and experience, (2) the patients’ 
(workers’) needs, expectations, preferences and context and (3) the best available 
research evidence [16,18]. Workers do not possess the OSH experience and expertise 
(e.g., about exposure levels and measurement protocols) that are needed to compose 
an answer. Some evidence suggests that workers indeed have difficulties composing 
their answers [14,45]. In our recent questionnaire study of 500 Dutch workers, almost 
half of the respondents searching for information mentioned that they could not find 
the answer they were looking for because they had difficulty applying information to 
their specific question [14]. More research is needed on how workers compose their 
answers, especially on how they integrate the information they find into their specific 
context.  
 
Jack has found a lot of information on the potential dangers of ink and toners. Jack believes in the 
accuracy of Wikipedia, so there must be a good chance that working unprotected can cause cancer. 
Nonetheless, he does not know the composition of and exposure to the used ink and toners in his own 
company. Jack concludes that he should share his findings with his colleagues and boss. He collects all 
the information and writes a short letter highlighting the possible dangers. He proposes an evaluation of 
the health and safety risks and refers to several precautions that could be taken to prevent the risks.  
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STAGE 5 
Applying information in OSH practice 
The last stage, the actual application of high-quality information and answers in OSH 
practice, is a complex and time-consuming process [54-58]. It often requires changes in 
the beliefs, culture, behaviour, practices and policies of different stakeholder groups, 
such as management and OSH professionals [57]. Several aspects have been shown to 
facilitate or hinder the application of information into practice. These aspects are 
related to the following: (1) the actual content of the proposed change, solution or 
intervention, (2) the context of the change and (3) the implementation strategies used 
to realise the proposed change [59-61]. For example, the proposed change is less useful 
to the worker if it interferes with his work process, if management finds it too expensive 
or if colleagues are not efficiently instructed or motivated about how and when to use 
the proposed change. Table 1 presents an overview of potential challenges workers 
may face during each of the five stages of the process from formulating a question to 
applying its answer to OSH practice. 
 
It takes Jack a while to convince his supervisor about the possible dangers of the situation. The supervisor 
first presents Jack’s information to his human resource (HR) manager who, after some insistence, 
introduces the information to management. Subsequently, the company’s occupational health service 
conducts an investigation and evaluation of the health and safety risks. The results of the health and 
safety evaluation show that the emission of carbon black is high and that local exhaust ventilation in the 
floor may be needed to provide sufficient protection. Nonetheless, an expensive ventilation system that 
costs 50,000 Euro is not considered a feasible option for the company. Therefore, management decides 
to provide workers with respirators, which is a more affordable option. Because Jack believes these masks 
might not protect the workers adequately, he decides to notify the workers council and the trade union.  
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Table 1 Overview of challenges workers may face during each of the five stages in the process from 
asking a question to applying its answer in OSH practice. 
Stages Potential challenges 

 
(1) Formulating 
answerable questions 

o Unfamiliarity with the question topic 
o Inability to specify the question  
 

(2) Seeking, selecting and 
finding information 

o Lack of motivation to seek information (e.g., no urgent situation, no 
encouragement to seek information) 

o Lack of time to seek information 
o Inability to compose a good search strategy (e.g., not knowing 

relevant information sources, using only a few search terms, 
opening only the first results presented by common search 
engines) 

o Challenges related to (thoughts about) information facilities (e.g., 
untrustworthy and biased experts, inaccessible experts, experts 
with high consultation costs, inconvenient amounts of information 
presented by the internet, questions about the reliability of the 
internet) 

 
(3) Appraising 
information 

o Inability to understand information (e.g., understanding medical, 
technical or scientific terminology) 

o Inability or lack of motivation to appraise the reliability of 
information (e.g., not checking the source or date of information) 

o Challenges related to the actual reliability of information facilities 
(e.g., information provided by the internet or by professionals is 
often unreliable) 

 
(4) Composing correct 
answers 

o Inability or lack of motivation to interpret and combine several 
pieces of information or to combine this information with several 
contextual aspects 

o Inability to apply information to a specific question 
 

(5) Applying information 
in OSH practice 

o Challenges related to the content of proposed changes or solutions 
in OSH practice (e.g., the particular change is not useful or is too 
complex for the worker) 

o Challenges related to the context to which a proposed change is to 
be applied  (e.g., the proposed change is too expensive according 
to management) 

o Ineffective methods are used to implement the proposed change 
(e.g., ineffective worker education or motivation) 
 

 
 

STRATEGIES TO SUPPORT WORKERS  
Supporting the stages from question to answer 
Workers face several challenges when answering their OSH questions and 
implementing changes in OSH practices (Table 1). We suggest two main strategies for 
supporting workers in the stages from question to answer: (1) providing education and 
training and (2) developing information and communication technology (ICT) tools or 
facilities.  
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Like traditional evidence-based practice courses provided to professionals [16,18,62], 
courses that aim to teach non-health professionals to formulate answerable health 
questions, find and appraise information and compose answers seem an attractive 
strategy [49,63]. Even if workers only occasionally have one or two OSH questions [14], 
our current online information era makes the further study of this educational strategy 
worthwhile. Workers may use this EBP course knowledge for other health questions as 
well.  
 
A second strategy to help workers in the process from question to answer is by 
providing them with supporting (online) ICT tools or facilities. One such tool is an online 
question builder. An example of this is provided by the Agency for Healthcare Research 
and Quality. It helps patients formulate answerable questions when communicating 
with their doctors (www.ahrq.gov/questions/qb/). Furthermore, independent, non-
commercial online libraries, depositories and portals may provide workers with useful, 
high-quality information (e.g., www.hse.gov.uk/, www.arboportaal.nl/onderwerpen or 
www.cdc.gov/NIOSH/). These may include fact sheets, decision aids, learning materials, 
guidelines, research summaries for practice and good practice guidelines developed for 
specific user groups. To guide workers to relevant information, software developers 
should create intelligent search engines that facilitate finding information. Search 
engines may especially focus on information quality and usefulness. An attractive 
method for providing easily accessible, high-quality information is by frequently asked 
questions and answers (FAQs). An example of this strategy has been developed by the 
Canadian Center of Occupational Health and Safety (www.ccohs.ca/oshanswers/). 
Thousands of OSH questions and their answers can be accessed online.  
 
Another attractive option is an online or telephone OSH expert service. Such services 
may support workers in the first four stages. OSH experts are supposed to be able to 
provide workers with high-quality tailored information and advice, especially when 
they are trained in evidence-based medicine and practice [23,24]. Recently, similar 
services have become available in several countries, including Canada, Scotland, 
Norway, Germany and the Netherlands [1,3,4,64,65]. Telephone expert services provide 
workers with information and advice directly and offer the opportunity for a dialogue 
between workers and OSH experts. This may be especially useful for formulating 
relevant and answerable questions. Another possibility for providing expert service is 
an online expert network [65-68]. Online networks may help workers contact several 
OSH experts with expertise in different OSH issues (www.arboantwoord.com). Online 
expert networks support the storage and reuse of information and answers. A similar 
tool can support the question-asking and answering process by sending an email 
notification to the expert (when questioned) and the questioner (when answered). This 

http://www.ahrq.gov/questions/qb/�
http://www.arboportaal.nl/onderwerpen�
http://www.cdc.gov/NIOSH/)�
http://www.ccohs.ca/oshanswers/�
http://www.arboantwoord.com/�
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technology has also been applied in such organisations as Boeing, ABN AMRO Bank and 
Philips [68]. 
 
An advantage of online tools in general is that they are easy to access, especially by 
using such recent mobile technology developments as smartphones and tablet PCs. 
Innovative application software (an “App”) may further increase the accessibility and 
usability of high-quality information [69]. Future research could compare the 
effectiveness of new strategies with common information sources in terms of their rate 
of correct answers and impact on workers knowledge, perceptions, decision-making or 
actual changes in OSH practice.  
 
Supporting the application of answers to OSH practice 
Sometimes, the information workers find can directly improve their OSH-related 
knowledge or OSH practice. More often, substantial changes in OSH practice must be 
organised and accomplished in collaboration with or organised separately by other 
OSH stakeholders in the company, i.e., the employer, manager, HR professional or OSH 
supervisor [36]. A worker can present his or her information and the corresponding OSH 
practice changes to the responsible stakeholders, who will take the lead in 
implementing these changes.  
 
Many theories and models exist that aim at facilitating the application of information 
[55,57,59-61,70,71]. The theory of diffusion of innovations [61] and the framework for 
participatory ergonomics (for reducing the burden of work-related musculoskeletal 
disorders) are among the important and frequently used models in the OSH field [55]. A 
new, upcoming model is the knowledge-to-action framework developed by Graham et 
al. [70]. Using a systematic review of action theories and knowledge application 
frameworks and models, Graham et al. created a framework specifically for promoting 
the application of high-quality research information in healthcare practice. The authors 
identified several actions essential to the application of quality information. These 
actions, which can take place in sequence or simultaneously, are: 
 

(1) Assess the actual problem and select information (i.e., potential changes, 
solutions or interventions for OSH practice).  

(2) Adapt to the local context. 
(3) Identify barriers to the use in practice.  
(4) Develop and tailor the implementation strategies.  
(5) Monitor the actual use in practice.  
(6) Evaluate the outcomes of use. 
(7) Sustain the use. 
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In general, realising these actions requires tailoring information and implementation 
strategies to the needs of both the intended users and the context. Research suggests 
that tailoring information and implementation strategies is beneficial to the application 
in practice [72-75]. Involving different stakeholder groups, in particular the intended 
users, is essential for this tailoring process [57]. Although the knowledge application 
framework of Graham et al. [70] is largely analytic in nature, this way of framing may 
also be useful for OSH, in which knowledge application projects will probably be led by 
HR managers or OSH professionals working in or for the company. For example, the 
leading OSH professional should collaborate with all stakeholders, particularly the 
workers, who can identify the specific problem, help to recognise specific barriers and 
tailor the implementation strategies [73,76-78]. Future research may focus on further 
refining and validating this framework for the OSH field.  
 

CONCLUSIONS 
Although many workers have OSH questions, they may often lack the skills, experience 
or motivation to formulate an answerable question, seek and find information, appraise 
information, compose correct answers, or apply these answers in OSH practice. 
Simultaneously, OSH knowledge infrastructures insufficiently support workers in 
answering their OSH questions. Because a good OSH knowledge infrastructure aims to 
provide workers with high-quality information and training facilities, further 
development of these infrastructures seems necessary. Attractive strategies could 
include the following: (1) educating workers in formulating answerable questions and 
finding, appraising and applying information in a way similar to that of evidence-based 
practice courses developed for professionals and (2) developing ICT tools or facilities 
that help workers complete one or more stages in the process from OSH question to 
answer. An example of such a facility is an online network of OSH experts providing 
workers with answers. Finally, tailoring information and implementation strategies to 
workers’ needs and context is likely to facilitate their use and application in OSH 
practice. This requires the collaboration of all stakeholder groups in the company, 
including workers. Both the challenges workers face in the OSH question-to-answer 
process and the effectiveness of the strategies described in this paper require further 
study.  
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ABSTRACT 
Background  
Common information facilities do not always provide the quality information needed to 
answer questions on health or health-related issues, such as Occupational Safety and 
Health (OSH) matters. Barriers may be the accessibility, quantity and readability of 
information. Online Question & Answer (Q&A) network tools which link questioners 
directly to experts may overcome some of these barriers. When designing and testing 
online tools, assessing the usability and applicability is essential. Therefore, the purpose 
of this study is to assess the usability and applicability of a new online Q&A network tool 
for answers on OSH questions. 
 
Methods  
We applied a cross-sectional usability test design. Eight occupational health experts and 
twelve potential questioners from the working population (workers) were purposively 
selected to include a variety of computer and internet experiences. During the test, 
participants were first observed while executing eight tasks that entailed important 
features of the tool. In addition, they were interviewed. Through task observations and 
interviews we assessed applicability, usability (effectiveness, efficiency and satisfaction), 
and facilitators and barriers in use. 
 
Results  
Most features were usable, though several could be improved. Most tasks were 
executed effectively. Some tasks, for example searching stored questions in categories, 
were not executed efficiently and participants were less satisfied with the 
corresponding features. Participants’ recommendations led to improvements. The tool 
was found mostly applicable for additional information, to observe new OSH trends and 
to improve contact between OSH experts and workers. Hosting and support by a 
trustworthy professional organisation, effective implementation campaigns, timely 
answering and anonymity were seen as important use requirements.  
 
Conclusions  
This network tool is a promising new strategy for offering company workers high-
quality information to answer OSH questions. Q&A network tools can be an addition to 
existing information facilities in the field of OSH, but also to other healthcare fields 
struggling with how to answer questions from people in practice with high quality 
information. In the near future, we will focus on the use of the tool and its effects on 
information and knowledge dissemination.  
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BACKGROUND 
Many people have questions on health or health-related issues, such as occupational 
safety and health (OSH) matters [1-3]. Although people in the Dutch working 
population have the legal and moral right to high-quality answers, probably more than 
one million OSH questions remain un- or incompletely answered annually [3]. In theory, 
a knowledge infrastructure should provide high-quality information (i.e., usable and 
evidence-based) to answer these questions through several facilities: information 
knowledge products such as fact sheets or guidelines for practice; expert advice such as 
from occupational physicians; and education and training by the company or as part of 
vocational training [4]. Clearly, the OSH infrastructure needs new or improved facilities 
or strategies that account for the barriers that questioners in the working population 
experience in finding and using high-quality information. 
 
Specific research on the effectiveness of particular facilities or strategies for answering 
OSH questions of workers is absent. Almost all research on strategies to answer OSH 
questions is oriented towards professionals and the use of evidence-based practice 
strategies (EBP) [5,6]. Although the EBP strategy has been proved effective for OSH 
professionals, this strategy is less logical for the working population, as it is time 
consuming and workers are not familiar with the terminology used in professional and 
scientific publications. Therefore, other strategies or facilities would probably be more 
suitable [1,7-9]. First, information and knowledge products are often numerous, free-of-
charge and easily accessible, but these are not always specific or updated, and quality is 
regularly lacking. Second, OSH experts can provide high-quality and tailored answers 
quickly but they are often not easily accessible or free-of-charge. Finally, education and 
training facilities could provide or support the finding of high quality answers, but they 
are time consuming and sometimes expensive. An interesting new strategy could be to 
combine useful elements of existing facilities through providing an online link between 
the person who is searching for information and an expert who provides tailored, high- 
quality answers, possibly without charge.  
 
Today, web-tools, such as patient forums, social networks (e.g., Facebook or LinkedIn) 
and Question and Answer (Q&A) network technologies, can establish such links. With 
these tools, an easily accessible network of experts answering questions can be created. 
Online Q&A network tools (in other chapters of this thesis also described as “online Q&A 
networks” or “online expert networks”) seem particularly promising for communication, 
information exchange, information storage and information retrieval [10,11]. The 
technology has already been applied in some large knowledge-intensive organisations, 
such as Philips and ABN AMRO Bank [10]. For these organisations, it is essential that 
experts easily find each other to exchange specialised information and knowledge. 
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With a Q&A network tool, users may find a specific expert for their specific health or 
health-related problem and ask their question directly to that expert. The tool facilitates 
this process by sending an email notification to the expert (when questioned) and the 
questioner (when answered). Questions and answers are stored in a searchable 
database for public re-use. To avoid privacy issues, a moderator can remove privacy-
sensible information from the question or answer or prevent public access to the 
database before publication. 
 
Although several models have described the process of designing and testing tools to 
suit the purpose of an intended new setting or context, many of these models included 
user-developer interactions [12]. When developing interactive information tools, the 
user-centred design of the International Organisation of Standardisation (ISO) is often 
applied (ISO 13407) [13]. A fundamental concept in this design process is usability [13]. 
Usability is defined as “the extent to which a product can be used by specified users to 
achieve specified goals with effectiveness, efficiency and satisfaction in a specified 
context of use” [14]. Usability is associated with high website satisfaction, use [15] and 
loyalty [16]. In addition to usability, we believe the perceived applicability of a new 
information tool is important for future use. We defined applicability as the perceived 
capability of a new tool to provide quality information to specific target groups under 
specific user conditions. Therefore, assessing both usability and applicability during the 
development of an online Q&A network tool is important. 
 
In this study, the usability and applicability of the prototype of the online Q&A network 
tool ArboAntwoord (www.arboantwoord.com) was tested. This study is the first in a 
series of studies on the added value of the ArboAntwoord website within a given OSH 
infrastructure. The tool was created for all workers in every industry and sector who 
encounter difficulties in finding quality answers for their OSH questions. The website 
was launched through small-scale campaigns in which several articles were presented 
in national OSH magazines and websites. At launch in October 2008, 71 national 
experts in the field of OSH committed to the project and started answering all types of 
OSH questions from workers. The question topics were diverse, ranging from possible 
health risks of working with specific chemicals to return-to-work interventions for 
women with breast cancer and from work-climate law and regulations to safety 
solutions for working alone in small closed spaces. The aim of this study was to 
investigate the usability and applicability of an online Q&A network tool related to OSH 
for the intended user groups. 
 

http://www.arboantwoord.com/�
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METHODS 
Q&A tool description 
To develop the ArboAntwoord website, we used existing software: XSanswers™ 
(Textinfo, Ede, the Netherlands). The homepage of the ArboAntwoord website initially 
comprised nine main categories that represent leading OSH topics (Appendix 1). All 
main categories contained several subcategories. ArboAntwoord offers users two 
options for asking a question. The first is to formulate the question directly in the 
designated text field on the homepage, and the second is to use the button “ask your 
question” that is presented in all subcategories. Both possibilities will lead to a webpage 
in which the question must be given a title and the questioner must prohibit or 
authorise the publication of the question (Appendix 2). The last step in asking a 
question is the selection of an expert. Experts are registered in the subcategories that 
correspond with their expertise. Expert selection can be based on the appreciation 
offered by earlier questioners and on mean reaction time to previously answered 
questions (Appendix 3). A “send question to the expert” button is provided to 
automatically notify the selected expert about an asked question. Subsequently, the 
selected expert will receive an email notification with a direct hyperlink to the question. 
Experts answer questions in a main text field and can add an attachment when desired 
(Appendix 4). The answer is sent back to the questioner automatically with a “send 
answer to the questioner” button. All stored Q&A combinations are published and can 
be searched by other users when authorised by the questioner and the moderator 
(Appendix 5). When desired, experts can react to published questions and answers. 
 
Participants 
Our intention was to discover 80% of all the unique, relatively rare usability problems 
(defined by being discovered by at least one third of the general population: p = 0.33). 
Therefore, in accordance with recommendations in literature, the minimal (sub)group 
size was set at four using as criterion: p(n)unique = 1 - (1 - p) (nsubj/ngroups) [17,18]. Subgroups 
were based on differences in internet and computer experience and on both different 
user types. First, as computer and internet experience is an important factor influencing 
results in usability studies [18], the participants should represent a wide range of self-
rated computer and internet experience. Therefore, the participants were categorised 
as computer and internet beginner, intermediate or expert based on two questions 
answered on a five-point Likert scale (range 1–5): (1) “How would you rate you 
computer experience?” and (2) “How would you rate your internet experience?” Very 
poor experience was rated as 1 point and excellent was rated as 5; thus, participants 
could score a maximum of 10 points. A participant with a summed score of 2–4 was 
defined as an internet and computer beginner, 5–7 as an intermediate and 8–10 as an 
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expert. Second, as ArboAntwoord has two distinct user types, questioners from the 
working population (workers) and OSH experts, selection was also based on user type. 
 
A worker was defined as an employer, a supervisor, an employee or a staff member with 
specific duties regarding OSH within a company or other work organisation. Through 
convenience sampling, we aimed to include 12 company workers with varying 
computer and internet experience from the Academic Medical Center (AMC) in 
Amsterdam. The AMC is an academic hospital that is a part of the University of 
Amsterdam (UvA). To identify company workers with computer and internet experience 
on the expert level, we approached workers in our Information and Communication 
Technology (ICT) department. For intermediates, we approached two health care 
departments, and for beginners, we addressed workers from the catering and transport 
service. Approached workers were given a short study introduction and were asked to 
rate their own computer and internet experience. In total, we approached 20 workers. 
Three workers declined to participate due to time constraints, and one declined to 
participate because of a lack of interest. We excluded four workers due to saturation of 
the intermediate computer and internet experience groups. All participants received a 
gift coupon for 15 Euros for their participation.  
 
An expert was defined as a person who has more than five years of experience working 
at national or international level with specific expertise in the field of OSH and who 
shares knowledge through publishing articles or participation in expert groups or 
boards. Experts were either scientific experts or practice experts. The experts 
represented a wide range of professional disciplines, such as occupational physicians, 
occupational hygienists, occupational safety workers, human movement scientists, 
health scientists, psychologists, neuropsychologists, dermatologists, internists, lawyers 
and OSH law and regulations experts. The experts were selected from a group of the 71 
OSH experts committed to answering worker questions through the ArboAntwoord 
website. We invited all 71 experts to participate in this study by email, and 31 experts 
responded. Subsequently, we approached these experts by phone, asked them to rate 
their internet and computer experience and invited them to participate. We stopped 
inviting experts when the subgroups were saturated. As the group of 31 experts 
contained only experts with internet and computer experience at the intermediate and 
expert levels, only eight experts from this group could be selected to participate in our 
study. Therefore, we approached an additional eight of the 40 remaining experts whose 
computer and internet experience we thought was at the beginner level. Again, we 
were not able to identify any beginners.  
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Study design and outcomes 
To study the usability and applicability of our Q&A tool, we developed a test utilising 
two methods of data collection often used in human-computer interaction studies: 
observations and interviews [19]. The test was based on a usability design test protocol 
[20-22]. Additionally, the participants were asked to think aloud during task execution 
[20]. To consider the interaction between the participant and the specific feature, the 
participants had to carry out some computer tasks. After each task, the participant was 
interviewed by MR about that specific task. The test was finished with a general 
interview. The study was approved by the Ethical Committee of the Academic Medical 
Center. 
 
All tasks corresponded with the most important features of the website. Tasks and 
interviews were first tested for clarity and readability with one person of both user 
groups. The following tasks were included for the worker group: register as a website 
user (Task 1); ask a question to an expert (Task 2); search a stored Q&A combination (an 
answer) by using the search function (Task 3); search a stored Q&A in the 
(sub)categories using a direct overview with recent questions or a hyperlink to an 
overview of all questions in that subcategory (Task 4); and solve a technical problem by 
consulting the moderator or the help function (Task 5). As the working population and 
experts make use of partly overlapping but also different website features, the tasks for 
the two groups differed. Experts executed Task 1 and 4 as well as performed three other 
tasks: register as an expert by selecting his/her area of expertise (Task 6); answer a 
(fictitious) question (Task 7); and add a supplementary answer to a stored Q&A 
combination (Task 8). All eight usability task descriptions are presented in Table 1. 
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Table 1 Descriptions of the applied usability tasks.  
Task description 
 
Task 1 – Register as a website user  
ArboAntwoord.com is a semi-closed website, which means that every user must register the first time 
he/she wants to login. For every subsequent website visit, a username and password are sufficient to 
enter. You can reach the website by typing the following link in your web browser: 
www.arboantwoord.com. The assignment is as follows: register yourself as a user. 

Task 2 – Ask a question to an expert  
Imagine that you have encountered the following technical problem: you do not know how to ask your 
question privately or anonymously. What can you do? ArboAntwoord.com provides two possibilities:       
1. you can make use of the “help function”; and 2. you can call or email the website moderator. The 
assignment is twofold: 1. find the “help function” and find out how to ask a question privately or 
anonymously; and 2. what is the phone number and email address of the website moderator? 

Task 3 – Solve a technical problem by consulting the help function or the moderator  
Imagine that you are a hairdresser and often suffer from skin irritation; you have dry, red hands, with 
scaling and your hands itch. You have noticed these complaints disappear when you have taken some 
time off work. How can you possibly prevent these complaints in the future? The assignment is as follows: 
ask this question through submitting it in the corresponding category and subcategory. 

Task 4 – Search a stored Q&A in the (sub)categories using a direct overview with recent questions or 
a hyperlink to an overview of all questions in that subcategory  
It would be inefficient for both the experts and questioners to ask and answer the same question more 
than once. Therefore, ArboAntwoord.com saves and stores questions and answers and makes them 
accessible to other users. One way of finding stored questions is by looking in the subcategories. There, 
all “recent questions” asked in this subcategory are presented. We have stored the following question 
(and answer): “What type of tests should be included in an assessment for an asbestos removal worker?” 
The assignment is as follows: find this question (and the answer) by searching the corresponding 
categories. 

Task 5 – Search a stored Q&A combination (an answer) by using the search function  
It would be inefficient for both the experts and questioners to ask and answer the same question more 
than once. Therefore, ArboAntwoord.com saves and stores questions and answers and makes them 
accessible to other users. Another way of finding stored questions and answers is to make use of a search 
tool with search terms (such as Google). We stored the following question (and answer): “What happens 
when an occupational physician reports an occupational disease to the Netherlands Center for 
Occupational Diseases (NCOD)?” The assignment is as follows: find this question by using the search 
function (and search terms). 

Task 6 – Register as an expert by selecting his/her area of expertise  
Imagine that you have heard about ArboAntwoord.com and want to register as an expert. The 
assignment is as follows: register yourself as an expert. 

Task 7 – Answer a (fictitious) question  
Earlier today, I have sent you an email with a hypothetical question. This message is the usual email 
ArboAntwoord.com automatically sends to the expert to whom the questioner asked his question. The 
assignment is as follows: open this email, make use of the hyperlink that leads to the question and 
answer it with an “imaginary” answer. 

Task 8 – Add a supplementary answer to a stored Q&A combination  
Presumably, experts want to have an oversight of the recent questions and answers in their area of 
expertise. When reading these questions, experts might want to add information to or even correct the 
answer. For this purpose, ArboAntwoord.com provides the opportunity to give an additional answer or 
reaction to recently answered questions. We stored the following question (and answer): “What are the 
risk factors for Occupational Hand Eczema?” The assignment is as follows: give an “imaginary” reaction to 
this question. You can locate the question through:  main category “work health risks”  subcategory 
“irritating substances”  (sub)subcategory “water and soap”  the first question in “recent questions”. 
 

http://www.arboantwoord.com/�
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Usability, consisting of effectiveness, efficiency and satisfaction, was defined according 
to ISO 92411-100 [14]: effectiveness is the (accuracy and) completeness with which users 
achieve specified goals; efficiency is the resources expended in relation to the accuracy 
and completeness with which users achieve goals; satisfaction is freedom of discomfort, 
and positive attitudes to the use of the product. Effectiveness and efficiency were 
assessed by task observations. In this study, a task was executed effectively when a 
participant completed the task and ineffectively when the task was not completed. We 
categorised task efficiency as follows: (1) Efficient (participant completes the task 
without problems or alternative pathways); (2) Partly efficient (participant completes 
the task with one or two problems or uses one or two alternative pathways); (3) Partly 
inefficient (participant completes the task with more than two problems or more than 
two alternative pathways); and (4) Inefficient (participant does not complete the task at 
all; this result also means not effective). To determine satisfaction, all participants were 
asked one question during the specific task interviews: How satisfied are you with this 
aspect of the website? Because of the small sample size, a three-point Likert scale was 
used: (1) Dissatisfied; (2) Neither satisfied nor dissatisfied; and (3) Satisfied. Lastly, 
information on facilitators and barriers in content, navigation, lay-out, use of language 
and possible improvements of the website features were collected by the following 
open-ended questions during the task interviews: What facilitators or barriers did you 
experience in the content, navigation, lay-out or used language of this feature? Do you 
have any suggestions for improvement? 
 
Applicability was assessed by three open-ended questions in the general interview: (1) Is 
this website, in your opinion, an applicable tool for obtaining information?; (2) For 
whom in particular is this website, in your opinion, applicable? and (3) What are, in your 
opinion, important requirements for this website in order to be used? For questioners, 
the questions focused on the applicability of the tool for information on health or 
healthcare. The experts’ questions focused on providing information on occupational 
health and healthcare. 
 
Setting 
The test was conducted at the participants’ own computer worksites on a desktop 
computer with speakers and internet connection. Before each task, the observer 
instructed the participant by reading the participant a short script of the tasks. The 
participants also received instruction forms with all the tasks to read along with the 
observer. The observer asked whether the participant understood the task. 
Subsequently, the participant was asked to perform the task while “thinking aloud”. 
During the execution of tasks, the main researcher (MR) observed how the participants 
interacted with features of the tool. To define effectiveness and efficiency, MR observed 
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and noted the pathways used on task-specific forms (Figure 1). The entire test and 
general interview were audio-taped, to increase reliability. Testing took approximately 1 
hour and 15 minutes for each participant. 
 

 

 
Task registration form  

Task 1:  
ArboAntwoord.com is a semi-closed website, which means that every user must register the first time 
he/she wants to login. For every subsequent website visit, a username and password are sufficient to 
enter. You can reach the website by typing the following link in your web browser: 
www.ncvb.xsanswers.nl. The assignment is as follows: register yourself as a user. 
 
Observer tasks: Read task to each participant. Ask if he/she understands the task. Remind the participant 
constantly that he must think aloud during the execution of the task. Remind the participant that there is 
no good or bad execution of this task.  
 
Observed pathway: 
(1) URL        Remarks: ………………………………………………… 
(2) Name, last name      Remarks: ………………………………………………… 
(3) Username       Remarks: ………………………………………………… 
(4) Password (2x)      Remarks: ………………………………………………… 
(5) Age/gender (checkboxes)     Remarks: ………………………………………………… 
(6) Function       Remarks: ………………………………………………… 
(7) General conditions (reading)     Remarks: ………………………………………………… 
(8) General conditions (accepting)    Remarks: ………………………………………………… 
(9) Use button “register”     Remarks: ………………………………………………… 
 
 
Further remarks:: 
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………… 
 
Effectiveness / Efficiency: 
(1) Participant completes task without any problems or alternative pathways   
(2) Participant completes task with few problems (1/2) or took (1/2) alternative pathway(s) 
(3) Participant completes task with many problems (>3) or took (>3) alternative pathways 
(4) Participant does not complete task   
 
Effectiveness / Efficiency score:  
(1)   (2)   (3)   (4)   
 
Figure 1 Example of a usability task observation form (Task 1): register yourself as a website user. 
 

http://www.ncvb.xsanswers.nl/�
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Data analysis 
All audio-taped interview data was analysed by employing descriptive analysis and 
content analysis of all transcripts [23], using MAXQDA software (VERBI Software, 
Marburg Germany, 2006). MR read all transcripts and extracted relevant statements, 
which were checked by another member of the research team (CH). Every relevant 
statement was coded according to a taxonomy that corresponded with the interview 
questions on content, navigation, lay-out, language and applicability. Statements that 
could not be coded to this taxonomy were (iteratively) discussed by MR and CH, and by 
consensus, new codes were created. Due to the small sample size of this study, the data 
presented in this paper is mainly descriptive. 
 

RESULTS 
Participants 
Eight experts and 12 possible questioners participated in the study. In Table 2, 
characteristics of the participants are summarised.  
 
Table 2 Personal characteristics of the questioners and the experts.  
Group Gender Mean age 

(min–max) 
Computer and 

internet 
experience 

 

Education 

Experts 7 male, 1 female 48.4 (41–59) years 4 medium, 4 high 8 high 
 

Questioners  8 male, 4 female 31.9 (22–62) years 4 low, 4 medium, 
4 high 

1 low, 7 medium, 
4 high 

 
 
Usability 
Effectiveness  
Most participants executed the tasks effectively; the majority of the tasks were 
completed as expected. Only Task 2 (asking a question) was not finished by two 
participants with no computer- and internet-experience (Table 3). One participant 
could not finish any of the five tasks (without help). This participant did not use a 
computer at work and only used Microsoft Office applications at home. 
 
Efficiency 
The efficiency varied over the tasks (Table 3). Registration, search answers by words in 
the search function, answering a question and adding a supplementary answer to a 
stored Q&A combination were performed (partly) efficient by most participants. Other 
features, asking a question and technical help from the moderator or the help function, 
were executed (partly) inefficiently by some participants. Search by category and expert 
registration were performed (partly) inefficiently by most participants. 
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Satisfaction 
Most participants were satisfied with the following features: register, search answers by 
words in search function, technical help from moderator or help function, answer a 
question and add a supplementary answer. The following features were classified as 
neither satisfied nor dissatisfied by most participants: asking a question, search answer 
by category and register as expert (Table 3). 
 
Table 3 Task usability results: effectiveness, efficiency (task observations) and satisfaction (task 
interviews). Participants (N=20) are questioners from the working population (N=12) and experts (N=8). 
Questioners executed Tasks 1, 2, 3, 4 and 5. Experts executed Tasks 1, 4, 6, 7 and 8.  
Task/feature            N 
 

Effectiveness     n 
 

Efficiency              n 
 

Satisfaction                          n 
 

Task 1            20 
Register                   
 

Effective   19 
 
 

Efficient             11 
Partly efficient              8 
Partly inefficient              0 
Inefficient              1 
 

Satisfied         17 
Neither satisf./dissatisf.          2 
Dissatisfied           1 
 

Task 2            12 
Ask a question 
 

Effective   10 
  

Efficient               3 
Partly efficient              5 
Partly inefficient              2 
Inefficient              2 
 

Satisfied           3 
Neither satisf./dissatisf.           7 
Dissatisfied           2 
 

Task 3            12 
Search answer by  
words in search  
function 

Effective   11 
 

Efficient               5 
Partly efficient              4 
Partly inefficient              2 
Inefficient              1 
 

Satisfied           9 
Neither satisf./dissatisf.           1 
Dissatisfied           2 
 

Task 4            20 
Search answer by 
category 
 

Effective   19 
 

Efficient               3 
Partly efficient              5 
Partly inefficient            11 
Inefficient              1 
 

Satisfied           7 
Neither satisf./dissatisf.           8 
Dissatisfied           5 
 

Task 5            12 
Technical help from 
moderator or  
help function 
 

Effective   11 
 

Efficient               3 
Partly efficient              4 
Partly inefficient              4 
Inefficient              1 
 

Satisfied           7 
Neither satisf./dissatisf.           3 
Dissatisfied           2 
 

Task 6              8 
Register as expert 
 

Effective     8 
 

Efficient               3 
Partly efficient              1 
Partly inefficient              4 
Inefficient              0 
 

Satisfied           3 
Neither satisf./dissatisf.           2 
Dissatisfied           3 
 

Task 7              8 
Answer a question 
 

Effective     8 
 

Efficient               6 
Partly efficient              2 
Partly inefficient              0 
Inefficient              0 
 

Satisfied           6 
Neither satisf./dissatisf.           1 
Dissatisfied           1 
 

Task 8              8 
Add a supplementary 
answer 
 

Effective     8 
 

Efficient               5 
Partly efficient              3 
Partly inefficient              0 
Inefficient              0 
 

Satisfied           6 
Neither satisf./dissatisf.          2 
Dissatisfied           0 
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Facilitators, barriers and improvements  
Four features had insufficient usability: ask a question, search answer by category, 
technical help from moderator or help function and register as expert. These four 
features therefore deserve special attention. Essential statements about the barriers 
and (possible) improvements of these features made by the participants during the task 
interviews are presented below, and an overview of all statements is presented in 
Appendix 6.  
 
While asking a question, the participants stated that it was easy to navigate through a 
predefined pathway to a single end-point: press button to send a question to an expert 
(Appendix 3). However, this process could be improved by limiting the amount of 
scrolling and adding tracking (steps) for the current process. Next, participants stated 
that questioners should select experts themselves. The computer should not make the 
“best” choice based on ratings and answering speed of experts (Appendix 3). 
 
Usability results showed that the participants encountered difficulties when searching 
stored answers in the (sub)categories. Participants stated that they experienced the 
categories as unclearly defined or illogical. To facilitate searching in the categories, they 
should be complete, logical and unambiguous, ordered alphabetically and/or 
chronologically in organ systems or risk factors and for different target groups. 
Consequently, we redesigned the categories in ten new main categories: (1) Health 
complaints caused by work, (2) Health and safety risks in work, (3) Working with health 
complaints, (4) Improving work conditions, (5) Coping with work disability, (6) Testing 
work demands, (7) Special groups of workers, (8) Branches, sectors, Industries, (9) OSH 
law and regulation and (10) Other/remaining questions.  
 
Solving a technical problem with the help function was not performed efficiently by 
several participants. In the help function, technical problems (subjects) are presented as 
hyperlinks to answers. The participants stated that the hyperlink to the help function 
itself was too difficult to find. Instead of being at the bottom of a webpage, the 
hyperlink to the help function should be placed in the header. The hyperlinks were 
formulated as a question. Participants stated that this was easy to use because it 
resembled Windows.  
 
The experts encountered several difficulties in expert registration. First, they thought 
double registration, first as a user and then as an expert (where they must indicate their 
area of expertise and ask for expert authorisation) on two different website locations, 
was illogical. The experts suggested integrating them both. Second, the participants 
suggested making the registration process more transparent for new experts. They 
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suggested presenting the rules for expert participation and explaining the expert 
registration process. 
 
Applicability  
The interviews showed that ArboAntwoord was regarded an applicable information 
tool by most questioners. The applicability results are summarised in Table 4. Easy 
access to experts was mentioned as an important advantage of ArboAntwoord. 
Nevertheless, half of all questioners reported preferring an additional face-to-face 
consult with a familiar expert (i.e., a general practitioner). A number of participants 
noted that ArboAntwoord was appropriate for non-urgent problems and additional 
information. The experts were of the opinion that the website was especially applicable 
for observing new OSH trends and for increasing the contact with people in practice. 
Some of the questioners considered the website mainly suitable for people with 
average or higher than average computer and internet experience. The experts thought 
that the website should be accessible only to semi-professionals in OSH fields as 
otherwise the number of incoming questions would be too high. Many questioners and 
experts stressed that the reliability of a website is increased by the hosting and support 
of a trustworthy organisation and moderator. Finally, other important requirements 
mentioned by the participants were as follows: effective implementation or media 
campaigns, timely answering (<1 week) and anonymity. 
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Table 4 Applicability statements of questioners (N=12) and experts (N=8) in general interviews.  
Only statements mentioned two or more times are presented in this table. 
 Questioners (N=12) 

 
n Experts (N=8) n 

Applicability  Applicable, however, in 
addition face-to-face consult 
with familiar expert: because 
of habit, reliability or 
confidence  
 
Applicable because of easy 
access to expert(s) 
 
Applicable for non-urgent 
problems  
 
Especially applicable for 
additional information  

 

6 
 
 
 
 
 
4 
 
 
4 
 
 
3 

Applicable for observing new OSH 
trends 
 
Applicable for increasing contact with 
practice  
 
Applicable because questioners from 
practice have easy access to expert(s), 
which is usually difficult  
 
More applicable than telephone 
helpdesk  
 
Answer more applicable when more 
experts answer  
 
Not applicable when lay-persons cannot 
describe context  
 

5 
 
 
4 
 
 
2 
 
 
 
2 
 
 
2 
 
 
2 

Target 
populations 

Computer and internet 
experience necessary  
 

3 Questions only by semi-professionals, 
otherwise too many questions  
 
Mainly for occupational physicians  
 

3 
 
 
2 

Important 
requirements  

High reliability through 
hosting and support by 
trustworthy professional 
organisation and moderator  
 
Effective implementation or 
media campaigns to reach 
working population  
 
Timely answers (< 1 week)  
 
Anonymity of questioners 
 

7 
 
 
 
 
5 
 
 
 
3 
 
2 
 

High reliability because of hosting and 
support by trustworthy professional 
organisation and moderator  
 
Website must generate some income to 
support experts, moderator and 
technique  

7 
 
 
 
3 
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DISCUSSION 
The findings of this study showed that most features of our prototype Q&A network 
tool were usable, although some of them could be improved. The majority of the tasks 
were executed effectively, whereas task efficiency and satisfaction varied. Participants 
helped to identify various possibilities for improvement, including features such as the 
process of asking a question, searching for an answer by category, obtaining technical 
help from the moderator or help function and expert registration. As a result, in the 
revised version of ArboAntwoord, launched in October 2008, we limited the amount of 
scrolling and added tracking (steps) to the questioning process, allowed questioners to 
select experts themselves, redefined (sub)categories, moved the hyperlink to the help 
function in the header, registered experts ourselves and presented the rules for expert 
participation. 
 
The results of our study further suggested that an online network tool is an applicable 
information tool for the OSH field. Some questioners preferred to consult a familiar 
expert as well. The tool was stated to be applicable for non-urgent health problems and 
for gathering additional information. The experts stated that the system might assist in 
observing new OSH trends and might facilitate contact between questioners from the 
working population and experts. Hosting and support by a trustworthy professional 
organisation, anonymity, timely answers and effective promotion campaigns were 
mentioned as important requirements for use. Usability findings and participant 
remarks on online Q&A target groups indicate that online Q&A network tools are not 
applicable for people with no or only limited computer or internet experience. To 
provide OSH information to this sub-set of workers, asking a question directly or 
indirectly through a coordinator by telephone could be an alternative. 
 
Little is known about the applicability and usability of Q&A tools and similar online 
networks for high quality information and knowledge in healthcare, although similar 
tools, such as tele-consulting systems and patient forums, have been discussed in the 
literature. Q&A tools are different in some respects (i.e., they include more or less 
extensive network features, self-selection of experts by questioners, email notification 
and an easily accessible public database). Notwithstanding differences, comparison is 
useful. Marco et al. [24] studied an “ask-the-expert-service” of a consumer-oriented 
website on HIV-AIDS. Despite the fact that there was only one expert answering 
questions, the authors concluded that there was a great demand for online ask-the-
expert services. This opinion is shared by Umefjord et al. [25] who studied a similar 
service for enquiries related to health or diseases. These researchers found that an ask-
the-expert-service was mostly used because of anonymity and convenience. Asking the 
questions and viewing the answers at a self-chosen time was highly appreciated. Other 



CHAPTER 3.1 

77 

important reasons for use were to become better informed, to obtain a second opinion 
and to present embarrassing concerns and worries anonymously. Similar reasons for 
use were found by Himmel et al. [26], who studied an expert forum on infertility. The 
importance of a “second opinion” was also brought forward as a reason for seeking 
tele-advice by Eysenbach et al. [27], who studied patients asking questions mainly in 
the field of dermatology (unsolicited emails sent to physicians). Marco et al. [24] stated 
that the facilitating conditions for the success of an ask-the-expert-service were 
anonymity, free access and timely answers. Massone et al. [28], who studied a non-
commercial tele-consulting system in the field of dermatology, concluded that these 
systems are promising when they are non-commercial, discretionary, multilingual and 
open-access in nature. Important reasons for using an ask-the-expert-service are the 
easy access and the additional information or second opinion about specific health 
issues or interventions [24-27]. Both reasons were confirmed by several participants in 
our study. Other facilitating reasons for use, such as anonymity and timely answers, are 
also in accordance with the results in this evaluation.  
 
A number of possible negative aspects of expert answers or online Q&A tools have 
been addressed in the literature as well [7,25,26]. Schaafsma et al. [29] showed that, 
with respect to occupational health issues, experts do not always provide valid answers 
when compared with evidence from the literature. That study also found that answers 
from the consulted experts that included references or sources in general were more 
valid than answers without such sources. Therefore, in addition to selecting experts on 
their knowledge, experts should be encouraged to add sources or references to their 
answers. Eysenbach et al. [7] warned that people could overuse ask-the-expert-services 
in their desperate search for additional information. Receiving too many questions can 
create a problem for the participating experts. The experts in our study also indicated 
their concern about receiving too many questions. To encourage expert participation, 
we provide experts with a 10 Euro incentive for each answer. In addition, we developed 
new features for ArboAntwoord through which experts can now do the following: (1) 
define the amount of questions they want to receive each month, (2) return non-
relevant questions to the questioners and (3) pass on questions to other, more suitable 
experts in the network. In this way, experts can regulate the amount of questions they 
receive. Furthermore, answers may be too complex for a questioner to understand 
[25,26]. Himmel et al. [26] warned of the possibility that answers may be superficial. 
Either way, in ArboAntwoord, we try to prevent this by adding a feature that allows 
questioners to ask an “additional question” in reaction to the answer of an expert. A 
questioner can ask for a clearer or more thorough explanation of the first answer. 
Another possible adverse aspect was mentioned by Eysenbach et al. [7]: many users are 
excessively sending personal details over the internet. Preserving privacy is of 
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paramount importance for these types of online Q&A tools. Therefore, we applied a 
Secured Sockets Layer (SSL) for ArboAntwoord. SSL is an encrypted protocol that 
secures communication through the Internet. All questioners ask their questions 
anonymously, so no personal information is published on the web. Finally, we created a 
feature by which questioners and the moderator have to authorise Q&A combinations 
to be published in the public database. The moderator screens all Q&A combinations 
on suitability before publication. The moderator can remove sensitive personal 
information in a Q&A combination before publication, omitting or changing localities, 
gender, age, occupational and/or medical details. The questioner and moderator can 
also choose not to publish the Q&A combination at all. We think that a hosting 
organisation should draw special attention to legal matters and privacy policy. A 
disclaimer is clearly a good start but is not sufficient. 
 
The strength of our study lies in the user-centred design used to evaluate and improve 
important features of this new Q&A network tool for OSH before implementation. 
However, the study has several limitations as well. First, the sample was limited and 
unevenly distributed with respect to age and sex, which may lead to overestimation or 
underestimation in the study results [30]. In addition, the sample was not entirely 
representative for purposes of assessing applicability. It would have been better to 
recruit a larger sample from different settings, particular organisations or occupations 
who actually had (answered) OSH questions. Second, the test took place in a field 
setting: the participants’ workplace. Possible differences in this setting such as screen 
size, internet connection speed and keyboard features can result in dissimilar 
experiences and different research results. However, the advantage of a field test is that 
it represents the real life situation better than a laboratory experiment. A third 
limitation is the data collection method. Observation, for example, has advantages and 
disadvantages in comparison with methods such as video recordings. The investigator 
might miss some navigation paths, resulting in an overestimation of task efficiency. 
Moreover, the observer may somehow influence a participant. Sitting just behind a 
participant may create a feeling of being rushed, which may lead to mistakes. A 
usability laboratory can facilitate in more rigorous data collection. Next, evaluating a 
system that was also developed by the evaluators could raise a conflict of interest. For 
example, interviewees knew that we were developing a new information tool. This 
knowledge could have elicited gratifying responses. We tried to overcome this by 
creating an open atmosphere, in which participants were encouraged to find usability 
problems. Another limitation is the think-aloud protocol applied in this study. Thinking 
aloud during usability tests can facilitate finding problems, as it reflects the actual use of  
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a feature rather than the participant’s judgment [19,31]. Therefore, some authors have 
noticed that think-aloud interviews can impede the discovery of usability problems [32] 
and task performance [20]. 
 

CONCLUSIONS 
In conclusion, our online Q&A network tool is a promising new strategy for providing 
company workers with high-quality information to answer OSH questions. The revised 
version, launched after this study, addressed the concerns and usability problems that 
were raised in the test and the interviews. Our tool seems to be particularly applicable 
to the provision of additional information on non-urgent health and safety topics, and 
can possibly improve contact between questioners from companies and OSH experts. 
Hosting and support by a trustworthy professional organisation, anonymity, timely 
answering and effective promotion campaigns were identified as important 
requirements for use. This study indicates that Q&A network tools can be an interesting 
addition to existing information facilities in the field of OSH and in other healthcare 
fields that are looking for new strategies to answer questions from people in practice 
(workers, patients or professionals) with high quality information. Nonetheless, this 
study was just a first step in a larger evaluation of the Q&A tool ArboAntwoord. In the 
near future, we will study the actual value of this tool within a given OSH knowledge 
infrastructure. We will focus on the use of the tool, the answer quality and the effects on 
information and knowledge dissemination in general. We recommend research on the 
use and effects of Q&A tools in different contexts.  
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ADDITIONAL FILES 
Appendix 1 Screenshot homepage ArboAntwoord network Select category – Search function.  

 
 
 
Appendix 2 Screenshot webpage ArboAntwoord network Add question – Authorise publication. 
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Appendix 3 Screenshot webpage ArboAntwoord network Select expert(s) – Button to send question – 
Expert reaction time and appreciation. 

 
 
Appendix 4 Screenshot webpage ArboAntwoord network Add answer in text field – Add attachment 
(optional) – Button to send answer. 
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Appendix 5 Screenshot webpage ArboAntwoord network Hyperlink to view stored Q&A – Recent Q&A in 
(sub)category. 
 

 
 
 



 

 

Appendix 6 Overview of all statements related to facilitators, barriers and improvements of all eight features mentioned by the participants during task 
interviews. Participants (N=20) are questioners from the working population (N=12) and experts (N=8). Questioners executed Tasks 1, 2, 3, 4 and 5. 
Experts executed Tasks 1, 4, 6, 7 and 8. 

 

Task/feature        N Facilitators n Barriers/solutions   n 
Task 1       20 
Register  
 

Amount and type of personal information is same as 
usual  
Staying logged in is useful for next visit (cookie) 

10 
 

5 

URL does not correspond with name website: limits access  
Offer description for required personal registration 
information and show obligatory information: quantity, 
numbers and digits  

11 
8 

Task 2       12 
Ask a question  

Navigation from screen to screen is made easy because 
there was a predefined pathway to one single end point: 
question + title  choose category  choose expert  

4 
 

Navigation can be improved: add (tracking) steps in 
questioning process 
Questioner should select expert, not computer  
Decrease scrolling in screens 

6 
 

4 
3 

Task 3       12 
Search answer in 
search function 

Search function website in right upper corner  
Search function that indexes words (parts), 
combinations of words or sentences is an important 
feature 

5 
3 

How does the search function work? Explain the search 
function directly above, or in help function  

 

4 

Task 4       20 
Search answer by 
category  
 

Clear that additional reactions are placed 
chronologically under primary Q&A combination  
Pleasant that a second method for searching stored 
answers exists  

4 
 

3 

State logic categories (alphabetic, chronologic, organ 
system/risk factors, target group)  
Unambiguous categories are necessary 

 

15 
 

7 

Task 5       12 
Technical help &  
help function  
 

Explanatory movie in help function is pleasant, because 
it facilitates understanding of the technical problem  
Presentation of hyperlinks as questions, like Windows, is 
pleasant  

9 
 

4 
 

Help function is unfindable: place in header  
Place some but not too many hyperlinks in help function: 
categorise technical questions  
Search function must also index the help questions (subjects)  

7 
4 

 
3 

Task 6          8 
Register as expert 
 

Presentation of detailed information about expert 
registration process was pleasant (add possibly in help 
function) 

 

8 Register twice is illogical: register only once  
Separate expert and questioner part of websites: two 
entrances  
Who is an expert?: define rules  

8 
5 

 
3 

Task 7          8 
Answer a question 
 

Email notification with link directly to question saves 
time  
Possibility to add supplement is an additional value for 
questioners and saves time typing  
Saving draft answers is important: you do not lose it 
when interruptions or technical problems occur 

4 
 

4 
 

3 

Who is the questioner?: for a good answer, experts need job 
function and age of questioner   
 

4 
 
 

Task 8          8 
Add a  
supplementary 
answer  

Presence of a supplementary answer button in same 
screen as stored Q&A combination is easy to use  

 

3 Keep (supplementary) questions and (supplementary) 
answers together  
Create fold-in-fold-out mechanism of answers and reactions, 
similar as used in Gmail or many patient forums so it will not 
get too complicated  

6 
 

3 
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ABSTRACT 

Objectives 
To assess whether experts can provide high-quality answers to Occupational Safety and 
Health (OSH) questions in online Question & Answer (Q&A) networks. 
 
Methods 
We evaluated the quality of answers provided by qualified experts in two Dutch online 
networks: ArboAntwoord and the Helpdesk of the Netherlands Centre for Occupational 
Diseases (NCOD). A random sample of 594 answers was independently evaluated by 
two raters using nine answer quality criteria. An additional criterion, the agreement of 
answers with the best available evidence, was explored by peer review of a sample of 
42 answers. Reviewers performed an evidence search in Medline. 
 
Results 
The median answer quality score of ArboAntwoord (N=295) and NCOD Helpdesk 
(N=299) was 8 out of 9 (IQR = 2). The inter-rater reliability of the first nine quality criteria 

was high (κ = 0.82–0.90; p < 0.05). A question answered by two or more experts had a 
greater probability of a high-quality score than questions answered by one expert (OR 
4.9; 95%CI: 2.7–9.0). Answers most often scored insufficient on the use of evidence to 
underpin the answer (36% and 38% for the networks, respectively) and on conciseness 
(35% respectively, 31%). Peer review demonstrated that 43%–72% of the answers in 
both online networks were in complete agreement with the best available evidence.  
 
Conclusions 
OSH experts are able to provide quality answers in online OSH Q&A networks. Our 
answer quality appraisal instrument was feasible and provided information on how to 
improve answer quality.  
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BACKGROUND  
Many individuals seek information and advice to answer health questions, including 
questions about occupational safety and health (OSH) [1-4]. A well-developed 
knowledge infrastructure, including quality information facilities and sources, could 
provide the information and advice necessary to answer OSH questions for the working 
population and for OSH professionals [5-8]. In practice, many of these questions remain 
unanswered or are answered incompletely [4,9-12]. Therefore, it is a challenge to 
improve existing facilities and create new strategies for answering OSH questions.  
 
Research on information seeking and answering OSH questions is predominantly 
oriented to OSH professionals and their use of Evidence-Based Practice strategies (EBP) 
[13-15]. Although effective for OSH professionals, such EBP strategies require expertise 
on OSH, which makes them less suitable for the majority of the working population 
[13,14]. Moreover, because workers in general have only a few OSH questions per year 
[4], a comprehensive training in finding appropriate information is not practical.  
 
A feasible new strategy for answering OSH questions should overcome the existing 
barriers to finding appropriate information. A frequently mentioned barrier is limited 
accessibility [1,16,17]. However, this barrier does not seem to apply to the Internet, 
which is well known for its easy access to information through search engines, such as 
Google or Wikipedia [3,7,17-19]. Nevertheless, other barriers remain, such as the large 
quantity, poor reliability and readability, and limited applicability of information [20-22]. 
Furthermore, finding appropriate information is time-consuming [20-22]. These barriers 
may be overcome if a questioner is able to contact an expert in an online network who 
can provide an accurate answer [23].  
 
Although online discussion platforms and social networks can establish online contact 
between questioners and experts (e.g., Facebook, Twitter), Question and Answer (Q&A) 
network tools might even be more useful for this purpose. Online Q&A networks are 
designed for communication and knowledge dissemination, storage and retrieval 
[23,24]. Online Q&A networks enable questioners to find and consult the expert whose 
expertise matches their question topic. This expert may provide high-quality answers to 
OSH questions.  
 
Little is currently known about the quality of answers given by such experts. 
Distinctions can be made between “subjective answer quality” as judged by the 
questioner and “objective answer quality” as judged by experts [9,10,12,25]. Commonly, 
only subjective answer quality is assessed, which usually includes the experienced 
readability, usability and completeness of the answer [9,10,12]. However, because 
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answers to OSH questions may have a large impact on work and health, objective 
answer quality should also be addressed. Although reliable, validated checklists are 
available for objectively measuring information quality [26,27], checklists for objectively 
measuring answer quality are scarce [25]. Zhu et al. [25] state that answers of high 
quality should account for several question characteristics. Answers should, for 
example, cover all aspects of the question and, if applicable, should also meet the 
feelings and emotions of the questioner. 
 
The purpose of this study is to answer the following: can experts provide answers of 
high objective quality to OSH questions from the working population and OSH 
professionals in online Q&A networks? To answer this question, a ten-item quality 
assessment instrument was developed and used to appraise a random sample of 
answers from two different Dutch online Q&A networks in the field of OSH. 
 

METHODS  
Two online Q&A networks  
ArboAntwoord 
The ArboAntwoord network (www.arboantwoord.com) was launched in October 2008 
as a free-of-charge, non-commercial expert service by a small-scale campaign. Before 
the launch, MR, AF, FD and CH composed a list of 71 potential experts from their 
personal networks who met the following inclusion criteria: (1) working in a university, 
or a commercial OSH expert centre or OSH organisation operating on a national level, 
(2) having (inter)national expertise on a specific OSH topic, (3) having at least five years 
of experience on this topic and (4) participating in at least one knowledge 
dissemination activity such as authorship of scientific articles or participation in an 
expert committee. Further assessment on these criteria was not considered necessary 
as experts were well-known to the researchers. Experts were invited to participate in the 
network by phone, email or letter. Experts encompassing a wide variety of OSH 
professions, such as occupational physicians, hygienists, safety workers, human 
movement scientists, health scientists, psychologists, neuropsychologists, 
dermatologists, internists, lawyers, and OSH law and regulations experts participated in 
the network. All ArboAntwoord experts participated on personal title and on voluntarily 
basis. Experts did not get paid, although they received a small gift certificate 
compensation (10 Euro) for each answer provided. The primary target audience of 
ArboAntwoord was all people in the working population with OSH questions, including 
employees, employers, managers and human resources managers (HRM). The network 
could also be used by OSH professionals such as occupational physicians and “OSH-
supervisors” (in Dutch: preventiemedewerkers). Information and materials for 
promoting ArboAntwoord were directly aimed at workers and managers. The network 

http://www.arboantwoord.com/�
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was accessible and promoted through several different Dutch OSH websites designed 
for workers and OSH professionals. In ArboAntwoord, individuals could pose their 
question directly to the expert(s) whose expertise matched their needs [23]. The 
network facilitated the interaction by sending an email notification to the selected 
expert (when questioned) as well as the questioner (when answered). Questions were 
occasionally answered by more than one expert. Eligible questions and answers were 
stored in a searchable database for public use after moderation, and if informed 
consent by the questioner was obtained. In the study period from October 1, 2008, until 
August 1, 2010, ArboAntwoord received 40,844 unique visitors (AWStats) who asked 
555 questions that were answered by 66 experts.  
 
NCOD Helpdesk  
The free-of-charge, non-commercial government supported Helpdesk of the 
Netherlands Centre for Occupational Diseases (NCOD Helpdesk) was launched in 2002 
with the aim of supporting occupational physicians in the recognition and notification 
of occupational diseases (www.beroepsziekten.nl/helpdesk). This network is comprised 
of 25 experienced experts in the field of occupational and work-related diseases who 
work either at the Coronel Institute of Occupational Health or the Netherlands Center 
for Occupational Diseases of the Academic Medical Center (AMC) of the University of 
Amsterdam. All experts held an academic position in research and education and 
represented a wide variety of disciplines, ranging from occupational physicians, human 
movement scientists, health scientists, psychologists, toxicologists, neuropsychologists 
and dermatologists. All experts from the NCOD Helpdesk also participate in the 
ArboAntwoord Network and meet the same four expert inclusion criteria as described 
for the ArboAntwoord experts. The NCOD Helpdesk experts are not paid directly for 
answering questions as answering questions is a part of the NCOD experts’ job. The 
primary target audience of the NCOD Helpdesk was occupational physicians in the 
Netherlands, but this network was also accessible to employees, employers, managers, 
lawyers, OSH-supervisors and students. The Helpdesk was accessible online through 
several different Dutch websites designed for OH physicians. A questioner completed 
an online form on the Helpdesk webpage, which was then automatically sent to the 
Helpdesk coordinator. The coordinator subsequently selected an appropriate expert 
and forwarded the question to this individual, who answered the question by either 
email or telephone. The questions and answers were stored in a database that was 
searchable by the designated experts, but not by the public. In the NCOD Helpdesk 
questions were answered by only one expert. Over the past five years, the NCOD 
Helpdesk received approximately 700 questions per year. During the study period the 
NCOD Helpdesk had 4,632 unique visitors (GOOGLE Analytics), which resulted in 1,061 
questions that were answered by 25 experts.  

http://www.beroepsziekten.nl/helpdesk�


CHAPTER 3.2 

92 

Data collection  
A random sample of 300 answers and corresponding questions was selected from each 
network within the designated study period and was analysed and rated for quality. To 
objectively assess answer quality we defined ten quality criteria: (1) relevance, (2) 
completeness, (3) informativeness, (4) neutrality, (5) conciseness, (6) level of detail, (7) 
readability, (8) politeness, (9) truthfulness (use of evidence) and (10) agreement of the 
answer with the best available evidence. Criteria 1 through 9 were based on indicators 
from an answer quality checklist developed for commercial online Q&A networks by 
Zhu et al. [25] These nine criteria and their descriptions were adapted to fit the purpose 
of the study (Appendix 1). Additionally, we explored whether an answer was in 
agreement with the best available evidence (criterion 10).  
 
Two researchers, MR and AL, independently rated the selected answers for the first nine 
criteria. Answers could be rated as either sufficient or insufficient for each criterion. 
When a question was answered by more than one expert in ArboAntwoord, these 
answers were considered together and rated as one. Answers that contained identical 
or duplicate information were judged as “too detailed” (criterion 6), and an answer that 
contained conflicting information was deemed “not sufficiently truthful” (criterion 9).  
 
Because the questions covered a wide variety of topics, peer review of the answers was 
utilised to assess whether answers were in agreement with the best available evidence 
(criterion 10). Thirty-three experts were invited to peer review anonymously marked 
answers that matched their own expertise. Fourteen reviewers were internal experts 
who already participated in one or both of the networks, the 19 other reviewers were 
specifically recruited for the review process. The inclusion criteria that were applied to 
the external reviewers’ selection were identical to those described for ArboAntwoord. 
Internal experts could not review their own answers. 
 
In total, three small stratified samples of 14 questions and answers were randomly 
selected for peer review. Before selection, MR and AF stratified all questions and 
answers into three main topics: (1) OSH content, (2) OSH law and regulation and (3) a 
combination of the two or other questions. The OSH content questions were 
categorised further as causes and risks factors for work-related health and safety (e.g., is 
noise a serious risk for physical education teachers?), interventions to improve work 
conditions and treatment of an occupational disease (e.g., what is an effective 
intervention to prevent work-related hearing loss for physical education teachers?), 
diagnosis (e.g., when is low back pain an occupational disease?), social mapping (e.g., 
where can I find a good expert on low back pain rehabilitation?) and prognosis (e.g., I 
suffer from low back pain: when can I return to work safely?).  
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Subsequently, we randomly selected 14 answers to OSH content questions from both 
networks. All reviewers were asked to indicate whether an answer agreed completely, 
partially or not at all with conclusions or recommendations as found in the best 
available evidence. They were also requested to comment on their conclusions. 
Reviewers were asked to consider three levels of evidence in order: first evidence-based 
(EB) guidelines, then reviews or scientific research articles and finally their own 
expertise. If evidence from the highest level was not available, we requested the expert 
to move on to the next best available evidence. For assessing agreement with 
conclusions from scientific research articles, we asked reviewers to search Medline 
(PubMed) with a maximum of six search terms, and preferably MeSH-terms. We advised 
reviewers to first look for reviews and meta-analyses in their Medline search. Next, 14 
answers to OSH law and regulation questions were randomly selected from the 
ArboAntwoord network. These questions were not retrieved from the Helpdesk 
network, because this network contained almost no OSH law and regulation questions. 
For the best available evidence we requested reviewers to first regard laws and 
regulations, policy, jurisdictions or standards, followed by the reviewers’ own expertise. 
Last, because over 80% of the questions in both networks belonged to either the main 
topics “OSH content” or “OSH law and regulation”, we decided not to review questions 
related to the third topic “combination or other”.  
 
Answers to questions regarding OSH content were judged by two reviewers. Because 
we suspected that answers to OSH law and regulation questions might be based 
primarily on expert opinion, thus leading to greater variations in judgments, each 
answer in this category was evaluated by three reviewers.  
 
Data analysis  
Analyses were carried out using SPSS 17.0 (SPSS Inc., Chicago, IL, USA). Most outcomes 
were described by means of descriptive analysis.  
 
The inter-rater reliability was calculated using Cohen’s Kappa for each of the nine 
criteria. We did not use consensus discussions to evaluate rating differences in the 
quality criteria. Instead, differences in scoring between two raters was always 
interpreted as not fulfilling a criterion (0 points). Only when both raters appraised the 
criterion as fulfilled was the criterion interpreted as such (1 point). Consequently, an 
average quality sum score, ranging from zero to nine points, was calculated for each 
answer. Differences between groups (ArboAntwoord versus NCOD Helpdesk; working 
population versus OSH professionals; single answer versus multiple answers) in answer 
quality sum scores were analyzed using the Wilcoxon’s rank-sum test (p < 0.05). The 
association between the number of answers (1 answer or > 1 answer) and the 
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dichotomised quality sum score (0–7 points = low-quality answer; 8–9 points = high-
quality answer) was studied with the Chi-Squared test. Odds Ratios (ORs) were 
calculated to evaluate the strength of these associations.  
 
The three available categories of answer agreement with the best available evidence 
were assigned point values (complete agreement = 2 points; partial agreement = 1 
point; no agreement = 0 points). To calculate a sum score of the different reviewers we 
added their individual scores. A sum score of 0 or 1 on answers to the OSH content 
questions (2 reviewers) was interpreted as “no agreement” with the best available 
evidence; a sum score of 2 was defined as “partial agreement”; and a score of 3 or 4 was 
characterised as “complete agreement”. A sum score of 0, 1 or 2 on answers to the OSH 
law and regulation questions (for 3 reviewers) was defined as “no agreement” with the 
best available evidence; a score of 3 or 4 was defined as “partial agreement”; and a score 
of 5 or 6 was defined as “complete agreement”. 
 

RESULTS 
General characteristics 
In the ArboAntwoord network, 295 of the 300 randomly selected questions were 
considered appropriate to be answered. Of these questions, 82% were asked by 
members of the working population, 16% by OSH professionals and 2% by individuals 
of unknown profession. Approximately 40% of the questions were related to OSH 
content, and a similar proportion was related to OSH laws and regulation (Table 1). 
Many OSH content questions focused on interventions to improve working conditions 
or on treatment for an occupational disease (16%). Other questions were related to the 
causes and risk factors for work-related health and safety problems (13%). In the 
ArboAntwoord network, 36% of questions were answered by more than one expert. Of 
all ArboAntwoord questions, 47% was answered by one expert affiliated to a 
commercial OSH expert centre or national OSH organisation and 17% was answered by 
one university expert. Moreover, 16% of the questions was answered by more than one 
expert not affiliated to a university, 7% by more than one expert only affiliated to a 
university and 13% by experts with different affiliations. In the NCOD Helpdesk network, 
299 of the 300 randomly selected questions were suitable to be answered, 71% were 
asked by OSH professionals, 25% by members of the working population and 4% by 
individuals of unknown profession. In this network, 83% of the questions were related 
to OSH content, and the 1% of questions were related to OSH law and regulation (Table 
1). Many of the OSH content questions dealt with causes or risk factors for occupational 
disease (36%), or with interventions to improve working conditions or treatment for an 
occupational disease (13%).  
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Table 1 Topics of questions and answers in the selected samples from ArboAntwoord (n=295) and NCOD 
Helpdesk (n=299).   
Question topic ArboAntwoord 

 
n                           (%) 

NCOD Helpdesk 
 

  n                              (%) 
OSH law and regulation  
 

122 (41%) 4 (1%) 

OSH content 
- Diagnosis 
- Causality and risk factors 
- Social map  
- Prognosis 
- Interventions 
- Other OSH content  
 

118 
5 

38 
12 
1 

46 
16 

(40%) 
(2%) 

(13%) 
(4%) 
(0%) 

(16%) 
(5%) 

247 
21 

107 
17 
4 

39 
59 

(83%) 
(7%) 

(36%) 
(6%) 
(1%) 

(13%) 
(20%) 

Combination or other  
 

55 (19%) 48 (16%) 

 
Answer quality  

Analyses of inter-rater reliability demonstrated that the Cohen’s kappa scores (κ) for all 
quality criteria ranged from 0.82 to 0.90 (p < 0.05) (Table 2). This level of agreement may 
be classified as “almost perfect”. The majority of the answers in both Q&A networks 
complied with eight out of the first nine quality criteria. Nevertheless, in the 
ArboAntwoord and NCOD Helpdesk networks the answers most often scored 
insufficient on the criteria truthfulness (use of evidence), conciseness and 
informativeness (Table 2). In the ArboAntwoord network, a significantly greater number 
of answers was classified as insufficiently readable compared to the NCOD Helpdesk 
answers.  
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Table 2 Results of the first nine answer quality criteria in the selected samples from ArboAntwoord 
(n=295) and NCOD Helpdesk (n=299): inter-rater reliability (n=594), number of answers with an 
insufficient score and the difference between the two networks. 
Criterion Inter-rater 

reliability 
 
 

κ      (95% CI) 

ArboAntwoord 
(n=295) 
Insufficient score 
 
      n                (%) 

NCOD Helpdesk 
(n=299) 
Insufficient score 
 

n                   (%) 

ArboAntwoord 
vs. Helpdesk 
 
 
 p 

(1) Relevance 
 

0.86 (0.66–1.00) 5 (2%) 3 (1%) 0.47 

(2) Completeness 
 

0.90 (0.84–0.96) 34 (12%) 31 (10%) 0.65 

(3) Informativeness 
 

0.82 (0.76–0.88) 74 (25%) 55 (18%) 0.05 

(4) Neutrality 
 

0.87 (0.70–1.00) 5 (2%) 4 (1%) 0.72 

(5) Conciseness 
 

0.88 (0.84–0.92) 104 (35%) 94 (31%) 0.32 

(6) Level of detail 
 

0.87 (0.82–0.90) 14 (4%) 21 (7%) 0.12 

(7) Readability 
 

0.83 (0.73–0.94) 17 (6%) 7 (2%) 0.03 

(8) Truthfulness 
 

0.89 (0.79–0.99) 106 (36%) 114 (38%) 0.58 

(9) Politeness 
 

0.85 (0.73–0.97) 17 (6%) 9 (3%) 0.10 

 
The median quality score for all 594 answers using the first nine quality criteria was 8 
(IQR 2) for both ArboAntwoord (n=295) and NCOD Helpdesk (n=299). There was no 
significant difference between the two networks (Z = -0.9; p = 0.4) (Table 3). For 
ArboAntwoord, the answers to questions from OSH professionals did not have a 
significantly higher quality sum score compared to answers to questions from the 
working population (Z = -1.1; p = 0.3). We found similar results for the NCOD Helpdesk 
(Z = -0.1; p = 0.9). In ArboAntwoord, the median quality score of a single answer was 8 
(IQR 2), while questions with multiple answers (i.e., answered by two or more individual 
experts) were found to have a median score of 9 (IQR = 2). This was a statistically 
significant difference (Z = -5.0; p < 0.0001). Questions with two or more answers were 
determined to have a five times greater probability of a high-quality score than 
questions with a single answer (OR 4.9; 95%CI: 2.7–9.0). Last, a subgroup analysis on the 
ArboAntwoord questions with only one answer showed that the affiliation of experts 
(university vs. non-university affiliated) neither influenced the separate answer quality 
criteria scores (p > 0.05), nor the composed answer quality score (Z = -0.3; p = 0.77). 
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Table 3 Results of the answer quality sum scores in the selected samples from ArboAntwoord (n=295) 
and NCOD Helpdesk (n=299): median sum scores with inter quartile ranges (IQR), Z-values and 
differences between the type of questioner (OSH professionals or working population) and number of 
answers (one answer or multiple answers).  
Comparison ArboAntwoord 

 
Median        (IQR) 

 
 

Z                 p 

NCOD Helpdesk 
 

Median        (IQR) 

 
 

Z            p 
OSH professionals  
Working population  
 

8 
8 

(2) 
(2) 

 
-1.1 

 
0.3 

8 
8 

(2) 
(2) 

 
-0.1 

 
0.9 

One answer  
> One answer 
 

8 
9 

(2) 
(1) 

 
-5.0 

 
<0.0001 

-* 

- 
 
 

  

*In the NCOD Helpdesk only one expert could answer a question. 
 
Answer quality by peer review  
Twenty-nine percent of the answers to OSH content questions were evaluated 
identically by the two reviewers, while 71% were appraised differently. According to our 
definitions, in the ArboAntwoord network, 65% of the answers to OSH content 
questions were in complete agreement, 21% in partial agreement and 14% not in 
agreement with the best available evidence (Table 4). In the NCOD Helpdesk network, 
72% of the answers to OSH content questions were in complete agreement, 14% were 
in partial agreement and 14% were not in agreement with the best available evidence. 
For 45% of the reviewed OSH content questions, the best available evidence was found 
to be an evidence-based guideline, for 14% a research article, and for 41% expert 
opinion. 
 
For ArboAntwoord, 43% of the answers to 14 OSH law and regulation questions were 
identically evaluated by all three reviewers, while 57% were evaluated differently. 
According to our classifications, in ArboAntwoord 43% of the answers to OSH law and 
regulation questions were in complete agreement, and 57% of answers were in partial 
agreement with the best available evidence (Table 4). For 88% of the reviewed OSH law 
and regulation questions, the best available evidence was found to be current law and 
regulations, policy, jurisdictions or standards. 
 
In general, small imperfections were often listed as the reason why answers were 
classified as being in partial agreement with the best available evidence. For example, 
several reviewers indicated they would prefer to add an additional element to the 
answer or mentioned that the answer focused too much on one specific element. 
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Table 4 Results of peer review of 42 answers on the agreement with best available evidence for OSH 
content and OSH law and regulation questions selected from ArboAntwoord and NCOD Helpdesk. 
Answer in 
agreement with 
best available 
evidence 

ArboAntwoord  
OSH content questions 

 
2 reviewers 

 
     n                      (%) 

NCOD Helpdesk  
OSH content questions 

 
2 reviewers 

 
    n                    (%) 

ArboAntwoord 
OSH law and regulation 

questions 
3 reviewers 

 
  n                       (%) 

Complete agreement  
with evidence 
 

9 (65%) 10 (72%) 6 (43%) 

Partial agreement  
with evidence 
 

3 (21%) 2 (14%) 8 (57%) 

No agreement  
with evidence 
 

2 (14%) 2 (14%) 0 (0%) 

 

DISCUSSION 
Selected experts are able to provide quality answers to OSH questions from both the 
working population and OSH professionals in online Q&A network tools. The majority of 
answers fulfilled eight out of the first nine quality criteria. The developed set of nine 
quality criteria also demonstrated good inter-rater reliability. The majority of answers 
was sufficiently relevant, objective, readable and polite, and they did not contain 
excessive, redundant or unnecessary details. However, we identified several aspects of 
the answers that could be improved. In both Q&A networks, 20%–35% of the answers 
were too concise, lacked sufficient information to answer every aspect of the question 
or added insufficient references and sources to support the answer. Peer review of a 
small sample of answers demonstrated that the majority of answers was in agreement 
with the best available evidence. Nevertheless, answers often contained small 
imperfections. In ArboAntwoord, the answer quality was found to be related to the 
number of experts providing answers; answer quality was substantially higher when 
questions received more than one answer. 
 
Strengths and limitations  
One strength of our study is the large random sample of answers used for quality 
assessment. Nevertheless, this study does have some limitations which should be 
mentioned. First, the answer quality criteria described by Zhu et al. were adapted for 
the purposes of this study [25], and therefore our applied set of criteria is not validated. 
Second, we observed variation in reviewers’ evaluation of answer agreement with best 
available evidence. This variation may be due to an unclear protocol for reviewers of 
how to define, find, and use evidence, by differences in reviewers’ perceptions of what 
constitutes best available evidence, by conflicting conclusions from identified evidence 
or by the number of reviewers for each evaluated answer. Furthermore, reviewers were 
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only asked to search Medline on the best available evidence. This can be viewed as a 
limitation, as the recall ratio of Medline is only about 90% [28]. Adding databases such 
as EMBASE, PsycINFO or OSH UPDATE may have revealed additional relevant evidence. 
Last, our findings concerning the quality of answers may have a limited external 
generalisability to other contexts, because answer quality is largely determined by the 
composition of the expert network answering questions. Nonetheless, we believe that 
when similar expert selection criteria are utilised, findings will likely be comparable. We 
encourage new studies in another context, that may or may not confirm our findings. 
 
Comparison with other studies 
Several studies have shown that experts are able to answer health-related questions 
through online expert facilities [29-32], and that questioners are often satisfied with the 
answers that they receive [9,10,12,25]. However, research focusing on the objective 
quality of answers to health-related questions and on validated reference instruments 
for measuring the objective quality is limited.  
 
First, quality scores for both ArboAntwoord and NCOD Helpdesk answers were 
relatively high. This is possibly due to the fact that ArboAntwoord and Helpdesk experts 
were either directly or indirectly rewarded for their participation in answering 
questions. This potential explanation is supported by the findings of Harper et al. [33] 
and Hsieh & Counts [34] who observed differences in answer quality scores between 
“paid” and “non-paid” answers in several commercial online Q&A sites (e.g., Google 
Answers and Yahoo! Answers). 
 
Second, similar to our findings, Harper et al. [33] demonstrated an increase in answer 
quality when a greater number of experts answered a question. It is possible that the 
idea of cooperation or competition between experts, similar to the WIKIPEDIA 
philosophy [35], may explain the increased answer quality. A second expert may also 
correct the first answer or help to provide additional information. However, this process 
may also have disadvantages because multiple answers may conflict with each other. In 
addition, a network providing more than one answer implies an increase in the number 
of required experts, which could lead to excessive network expenses.  
 
Third, our findings showed that answers to questions from OSH professionals were of a 
similar quality than answers to questions from the working population. This was 
unexpected, as we thought that professionals would be able to formulate “better” 
questions than non-professionals because they are familiar with the terminology 
[36,37], and second, because professionals are typically trained in clinical problem 
solving [14,38,39]. We believed better questions would naturally lead to higher-quality 
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answers. This was not the case. Clearly, these questioners from the working population 
were able to ask good answerable questions. 
 
Finally, a lack of time often hinders OSH professionals from answering their clinical 
questions [17,40]. A lack of available time to answer questions thoroughly may explain 
why network answers were determined to be weaker in criteria that measure answer 
extensiveness, including informativeness, conciseness, truthfulness and agreement 
with the best available evidence. It is likely that experts would need to spend more time 
to meet extensiveness criteria than criteria such as neutrality, relevance and politeness.  
 

CONCLUSIONS 
In conclusion, OSH experts are able to provide quality answers to OSH questions in 
online Q&A networks. Therefore, online Q&A networks offer an interesting new strategy 
for providing answers to OSH questions. To launch a quality network, our study 
suggests that each question should be answered by at least two experts, because this 
appears to substantially improve the quality of the answers. More research is needed on 
the objective quality of answers in online Q&A networks compared to face-to-face OSH 
expert services (e.g., consulting environments), to telephonic expert services and to 
searching information via other common information facilities. Furthermore, we 
recommend that future studies focus as well on the subjective answer quality, tool 
costs and benefits, and the impact of answered questions on health and safety 
outcomes. 
 
We conclude that our answer quality assessment instrument, including the formulated 
criteria and applied evaluation methods, was feasible. The criteria helped us to 
encourage participating experts to improve their answers by providing feedback on 
those aspects that were most often insufficient. Moreover, these criteria may be used 
for training purposes so that experts can apply the criteria when formulating new OSH 
answers. Finally, the described criteria may be useful in measuring and improving the 
quality of answers to other health questions, or from other (e.g., telephone) expert 
services. Nevertheless, we believe that our answer quality assessment instrument 
requires further refinement and validation. Specifically, the process of peer review to 
assess the agreement of answers with the best available evidence should be further 
elaborated, and various terms and phrases should be more clearly defined and 
described to reviewers. An increase of the number of reviewers, or the use of expert 
panels, might also be considered for evaluating answer agreement with best available 
evidence. 
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ADDITIONAL FILES 
Appendix 1 Answer quality criteria descriptions. 
Criteria Criteria descriptions 

Accounting for the quality of the question… : 
 

(1) Relevance The answer is sufficiently close to the subject(s) of the question. 
Expert does not deviate (too much) from the subject(s) of the question. 

(2) Completeness The answer covers every aspect of the question. 
(3) Informativeness The answer provides sufficient information to answer every aspect of the 

question, or the information assists to get going with the question. 
(4) Neutrality The answer is sufficiently unbiased or impartial. 

o No conflicts of interest. 
o No commercial interest. 

(5) Conciseness The answer is too concise. 
o Not enough detailed information is presented to thoroughly 

understand the answer. 
(6) Level of detail The answer is too detailed. 

o Too much redundant or unnecessary information is presented. 
o Answers that contained identical or duplicate information were 

judged as “too detailed”.  
(7) Readability The answer is sufficiently easy to read. 

o The language used by the expert corresponds with language used by 
the questioner (professional or non-professional). 

(8) Politeness The answer shows that the expert has accounted for the questioners’ feelings 
and emotions. 

(9) Truthfulness The answer is sufficiently truthful (use of evidence).  
o Providing a (reference to a) source that corresponds to the subject of 

the question. 
o Refers the questioner to a person/company or source that will assist in 

providing information for every aspect of the question. 
o The expert mentions there is evidence/literature that underpins the 

answer in general. Something like: “…from literature we know…”, 
“there is evidence that…”. 

o An expert mentions that there is no evidence/literature to support the 
answer. 

o An answer that contained conflicting information was deemed “not 
sufficiently truthful”. 

(10) Agreement of the 
answer with the best 
available evidence  
[by peer review(ers)] 

For questions related to OSH content 
The answer was in agreement with conclusions or recommendations as found 
in the best available evidence: 

I. Evidence-based guidelines or protocols 
II. Cochrane reviews or peer-reviewed articles retrieved from PubMed 

III. The opinion of the expert who assessed the quality of the answer 
For questions related to OSH law and regulation  
The answer was in agreement with the best available evidence in:  

I. Law and regulations, policy, jurisdictions or standards 
II. The opinion of the expert who assessed the quality of the answer 
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ABSTRACT 
Background 
Many workers have questions about Occupational Safety and Health (OSH). It is 
unknown whether workers are able to find correct, evidence-based answers to OSH 
questions when they use common information sources, like websites, or whether they 
would benefit from using an easy accessible, free-of-charge online network of OSH 
experts providing advice. The objective of this study is to assess the rate of correct, 
evidence-based answers to OSH questions in a group of workers who used an online 
network of OSH experts (intervention group) compared to a group of workers who used 
common information sources (control group). 
 
Methods 
In a quasi-experimental study, workers in the intervention and the control group were 
randomly offered two questions from a pool of 16 standardised OSH questions. Both 
questions were sent by postal mail to all participants who had three weeks to complete 
them. The intervention group was instructed only to use the online network 
ArboAntwoord, a network of about 80 OSH experts, to solve the questions. The control 
group was instructed that they could use all information sources available to them. To 
assess answer correctness as the main study outcome, 16 standardised correct model 
answers were constructed with the help of reviewers who performed literature 
searches. Subsequently, the answers provided by all participants in the intervention 
(n=94 answers) and control group (n=124 answers) were blinded and compared with 
the correct model answers on the degree of correctness.  
 
Results 
Of the 94 answers given by participants in the intervention group, 58 were correct 
(62%) compared to 24 of the 124 answers (19%) in the control group who mainly used 
informational websites found via Google. The difference between the two groups was 
significant (Rate Difference 43%; 95%CI: 30%–54%). Additional analysis showed that the 
rate of correct main conclusions of the answers was 85 out of 94 answers (90%) in the 
intervention group and 75 out of 124 answers (61%) in the control group (Rate 
Difference 29%; 95%CI: 19%–40%). Remarkably, we could not identify differences 
between workers who provided correct answers and workers who did not on how they 
experienced the credibility, completeness and applicability of the information found (p 
> 0.05).  
 
Conclusions 
We conclude that workers are often unable to find correct answers to OSH questions 
when using common information sources, generally informational websites. Because 
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workers frequently misjudge the quality of the information they find, other strategies 
are required to assist workers in finding correct answers. Expert advice provided 
through an online expert network can be effective for this purpose. As many people 
experience difficulties in finding correct answers to their health questions, expert 
networks may be an attractive new source of information for health fields in general. 
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BACKGROUND 

Many workers seek information to answer Occupational Safety and Health (OSH) 
questions [1-4]. For this purpose, workers commonly use a variety of sources, such as 
asking advice from OSH experts within their company or social network or exploring 
informational websites [5-7]. Ideally, the information available from these common 
information sources is of high quality [6,7], as low quality information may lead to 
incorrect answers and wrong decisions regarding the prevention or management of 
occupational safety and health at work [8]. It is currently unknown if workers can find 
correct, evidence-based answers [9,10]. 
 
In general, one might ask whether it is possible for workers to find correct answers to 
their OSH questions. Finding information and answering health-related questions 
requires specific skills or literacy [11,12]. The World Health Organization defines health 
literacy as “the cognitive and social skills which determine the motivation and the 
ability of an individual to gain access to, understand and use information in ways that 
promote and maintain good health [13]. The internet, the source that workers use most 
frequently, often provides excessive amounts of information that is not always easy to 
understand or of high quality [14-17]. The solution may be to consult OSH experts who 
are trained in finding evidence-based answers to clinical questions [18,19]. However, 
the consultation of experts by workers could be hampered by restricted access and 
high costs [20]. An attractive solution might be a selection of the best of both options 
by offering workers easy accessible, free-of-charge online advice from OSH experts [21-
23]. 
 
Question and Answer (Q&A) expert network tools could be useful for providing such 
online expert advice, as these tools are designed for communication and knowledge 
dissemination, storage and retrieval [22,23]. These tools have the potential to build a 
network of experts on a particular topic (and many subtopics) and make them 
accessible to questioners. We tested the hypothesis that workers who use this online 
network of OSH experts would find correct answers to OSH questions more often than 
workers who use commonly available information sources. The aim of this study was to 
find an answer to the following question: is there a difference in the rate of correct 
answers to questions about OSH between workers who make use of expert advice 
through an online expert network and workers who make use of common information 
sources?  
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METHODS 
Study design  
In a quasi-experimental study, we compared the rate of correct answers formulated by a 
group of workers who used an online expert network with that of a group of workers 
who used common information sources.  
 
Online network on OSH: ArboAntwoord 
ArboAntwoord is an experimental, free-of-charge facility for workers with OSH 
questions [23,24]. The network was launched by means of a small scale campaign in 
October 1, 2008. The homepage of ArboAntwoord comprises of several main categories 
that represent leading OSH topics (Figure 1). After registration, a worker can pose his or 
her question directly in the designated text field on the homepage, or he or she can use 
the button “ask your question” that is presented in all subcategories. Both possibilities 
will lead to a webpage in which the question must be given a title and the questioner 
must prohibit or authorise the publication of the question (Figure 2). After formulating 
his or her question, the worker needs to select one or more experts in that subcategory 
(Figure 3). Every expert is indexed to the subcategory that corresponds with his or her 
expertise. Appreciation scores expressed by earlier questioners and mean reaction time 
to previously answered questions are provided to facilitate questioners choosing an 
expert. Questioners may choose more than one expert. To notify the selected expert 
about his or her asked question, the page provides a “send question to the expert” 
button. With this button the selected expert will receive an email notification with a 
direct hyperlink to the question. Here the expert is provided a main text field where he 
or she can also add an attachment when wanted (Figure 4). An expert can notify the 
questioner about his or her answer by using a “send answer to the questioner” button. 
All stored questions and answers are published and can be searched by other users 
when authorised by the questioner and the moderator. When required, experts can 
react to published questions and answers. Eligible questions and answers are stored 
and made accessible to other questioners in a searchable database after moderation, 
and after informed consent by the questioner (Figure 5). 
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Figure 1 Screenshot of the ArboAntwoord homepage where a questioner can select a question category 
and make use of a search function to find stored questions and answers. 
 

 
 
Figure 2 Screenshot of the webpage in a subcategory where workers actually pose their question, give 
the question a title, and authorise publication. 
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Figure 3 Screenshot of the webpage in a subcategory where a questioner can select one or more experts. 
The webpage also includes the expert(s) mean reaction time and appreciation and a button to send the 
question.  
 
 

 
 
Figure 4 Screenshot of the webpage in a subcategory where an expert can provide his or her answer, 
with or without an attachment. The page includes a button to send the answer to the questioner. 
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Figure 5 Screenshot of the webpage in a subcategory that provides workers with a hyperlink to view 
stored and recently asked questions and answers in that subcategory. 
 
Currently, a steady network of about 80 experts participates in the network. All experts 
are invited and/or accepted to participate if they meet all of the following criteria: (1) 
working in a university, or a commercial OSH expert centre or OSH organisation 
operating on a national level, (2) having (inter)national expertise on a specific OSH 
topic, (3) having at least five years of experience on this topic and (4) participating in at 
least one knowledge dissemination activity such as authorship of scientific articles or 
participation in an expert committee. The professions of the experts vary from 
occupational physicians, hygienists, safety workers, health scientists, psychologists, 
neuropsychologists and experts in OSH law and regulations. All ArboAntwoord experts 
participate on personal title and on voluntarily basis. Discussion among experts is not 
common although about a third of the questions is answered by more than one expert.  
 
Intervention group 
The intervention group was instructed to use the online network ArboAntwoord for 
solving two OSH questions that were provided by the researchers. As we were not in 
the opportunity to observe and log their use of the online network directly, the two 
OSH questions were incorporated into paper logs. These logs were sent to the 
participants by postal mail. A log included a question, a field to provide an answer and 
several secondary outcome-related questions. A short additional questionnaire for 
information on background characteristics such as gender, age, educational level, job 
function, company size and company sector was sent with the logs. We only mentioned 
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that ArboAntwoord was an experimental, free-of-charge online network of experts 
answering workers OSH questions and we explained that they had to register to the 
website. Participants were instructed to pose a question in the (subcategory) they 
thought was the most convenient. The participants were requested to provide a clear 
and complete answer. Last, participants were asked to return the completed logs to the 
researchers with the return envelop provided. They could also deliver the logs with the 
start of the course, what will be explained later. Participants got a maximum of three 
weeks to fill in the logs. As an incentive, the participants were promised a memory stick 
with useful OSH information. 
 
Control group 
The control group can be interpreted as a “care-as-usual” group, who utilises the 
information seeking strategies and sources of workers with OSH questions in daily 
practice. Similar to the intervention group, the control group was sent two OSH 
questions that were incorporated into paper logs. Again, these logs included a 
question, a space to provide the answer and several secondary outcome-related 
questions. The logs of the controls mentioned: “You may use all (types of) information 
sources available to you to solve the questions”. Additionally, we asked where they 
looked for information. For this question we provided four answer categories: (1) 
internet using Google, (2) written sources (i.e., magazines, books), (3) experts or 
specialists and (4) other sources of information. In addition to this question, controls 
were requested to note the source that provided the most relevant information. Last, 
we asked the question: “How much time in minutes did you spend seeking the 
information?” The participants were requested to provide a clear and complete answer. 
They were asked to fill in the logs and return these to the researchers. In total, 
participants got about three weeks to finish the logs. As an incentive the participants 
were promised a memory stick with useful OSH information. 
 
Participants 
Because we needed a motivated group of workers for this study, we decided to recruit 
workers who were enrolled to take part in a course for “OSH supervisors” (in Dutch: 
preventiemedewerker). An OSH supervisor is a common worker who is responsible for 
recognising and suggesting basic solutions for OSH risks in a company. In general, short 
courses lasting 1-2 days on basic OSH issues are provided to educate and train new 
supervisors. Although workers enrolled in these courses probably have a higher than 
average interest in OSH, we know from training reports that more than 80% of the 
workers start without any substantial knowledge of OSH. Therefore, before the start of a 
course, we consider enrolled workers as OSH-interested, but not as OSH-educated. We 
approached all enlisted course participants from two training organisations in the year 
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2010 (N=192). There were no important differences in the content of the course 
programs. Workers enrolled in the OSH supervisor courses prior to July 2010 were 
allocated to a control group (courses 1–16; n=105). All workers enrolled in a course 
starting in August 2010 or later that year were assigned to a intervention group 
(courses 17–29; n=87).  
 
Data collection  
Both groups were offered two questions from a pool of 16 standardised OSH questions. 
As the difficulty and the topic of the question may affect the likelihood of finding a 
correct answer, we included these aspects in the construction of the question pool. For 
question difficulty, we distinguished “simple” information or knowledge questions and 
“complex” interpretation or advice questions. A simple question was defined as an OSH 
question that could be answered directly by one specific piece of information or advice. 
A complex question was defined as a question that could only be answered by 
interpreting and combining several pieces of information, often accounting for 
contextual aspects. We formulated eight simple and eight complex questions. We 
further distinguished two question topics. Five of the 16 questions considered OSH laws 
and regulations (e.g., are safety shoes obligatory for workers in an army storage depot?). 
The remaining 11 questions were about actual OSH issues, such as causes and risks 
factors for work-related health and safety (e.g., is radiation a risk for pregnant MRI-
workers?), diagnosis (e.g., what are the diagnostic criteria for designating post-
traumatic stress disorder as an occupational disease?), interventions in occupational 
safety or health (e.g., what is an effective intervention for occupational dermatitis?) or 
social mapping (e.g., where can I find the best expert on chronic low back pain 
rehabilitation?). 
 
To increase the ecological validity (the extent to which research emulates the real 
world) of the 16 OSH questions to be selected, we randomly selected 12 questions with 
answers from the ArboAntwoord database [25]. Additionally, four simple questions 
were formulated by the researchers based on information provided in the OSH 
supervisor course handbooks, and these questions were added to the pool. For the 
random selection of the 12 ArboAntwoord questions, all 319 questions in the 
ArboAntwoord database were first stratified by two researchers independently (MR and 
AF) in four categories based on difficulty (simple or complex) and topic (OSH law and 
regulation or OSH content). Subsequently, two simple OSH law and regulation 
questions, three complex OSH law and regulation questions, six simple OSH content 
questions and five complex OSH content questions from the resulting four categories 
were used in this study. An example of a difficult OSH content question was: “are the 
glass fibres or dust released after the crushing, cutting or fragmentation of (car) 
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windows in the open air hazardous to my health? What can be done do prevent 
hazards?” We observed that the structure of eight questions included two components, 
i.e., these questions were actually composed of two questions. This corresponds to our 
experience with questions from practice where workers often seem to have a concern 
about an OSH risk and wonder about a possible solution. The 16 questions are included 
in Appendix 1.  
 
Two questions were randomly assigned and sent to all participants about three weeks 
before the start of their OSH supervisor course, ensuring that all participants received 
one easy and one complex question (to ensure they would not be discouraged by 
getting two complex questions). Based on the level of question difficulty, an 
automatically created randomization list was used with 56 possible combinations (8 
simple x (8 - 1 complex questions)) for both the intervention and control group. As we 
anticipated about 200 course participants and a response rate of 50%, we expected that 
every question would be answered about six times in the control group and six times in 
the intervention group. Although participants in the intervention group posed a 
question directly to an ArboAntwoord expert, the system moderator (MR) always 
provided questioners with the original answers to 12 randomly selected OSH questions 
to prevent unnecessary use of expert time and to avert possible learning effects 
resulting from answering the same question more than once. For the four self-
formulated OSH questions we used the first answer provided by an expert in our 
experiment.   
 
Primary outcome and scoring procedure 
To define the main study outcome parameter “answer correctness” we used the 
experiences and approaches of evidence-based practice (EBP) [9,10]. EBP is a strategy 
for clinical decision-making that involves the integration of the patients’ needs and 
context, the expertise of professionals and the best available research evidence. In this 
study, we define a correct answer as “an answer that accounts for the context of the 
question(er) and corresponds with conclusions or recommendations of the best 
available evidence”. Two steps were needed to assess whether provided answers were 
correct.  
 
First, 16 standardised correct “model” answers were constructed with the help of two 
reviewers with expertise on the question topics. Ten reviewers were internal experts 
who also participated in the ArboAntwoord network, and 13 external reviewers were 
recruited for the review process. Internal experts could not review their own answers. 
All reviewers were provided with a draft model answer formulated by the research 
team. The reviewers were requested to report whether the draft model answer was in 
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complete, partial or no agreement with the conclusions or recommendations from the 
best available evidence. Similar to the EBP methodology, reviewers were asked to 
consider four levels of evidence by means of an evidence literature search looking for 
evidence-based (EB) guidelines, reviews, scientific research articles or using their own 
professional expertise, in that order. If evidence from the highest level was not 
available, we requested the expert to move on to the next best level of available 
evidence. Because these levels of evidence do not apply to OSH law and regulation 
questions, reviewers of draft answers on this topic were requested to first regard laws 
and regulations, policy, jurisdictions or standards, followed by their own professional 
expertise. All additional evidence and comments provided by both reviewers were 
included in the final versions of the standardised correct model answers.  
 
Second, a scoring system defining correctness was developed for all 16 standardised 
model answers separately based on the essential aspects required for a correct answer 
(see Appendix 1). The scoring system consisted of an answer correctness score between 
zero and four. The essential aspects were directly dependent on the nature of the 
particular OSH question. For example, questions sometimes asked for confirmation or 
proof, for conditions under which an OSH situation holds, for a specific location, for 
possible risks or solutions or for a combination of these. To verify whether a participant 
finally reached the correct answer conclusion to the main question, we included this as 
one of the essential aspects in all 16 model answers. This aspect can be considered as 
the correctness of an answer’s main conclusion (yes, no or possibly). The question about 
the health hazards of glass fibers and dust discussed earlier in the Methods was scored 
as follows: the main conclusion “Yes, this could possibly be hazardous to health” was 
given one point. Another point was provided when the answer mentioned something 
like: “Depending on glass (particle) type and exposure.” Two more points were provided 
when a security measure was given. As in healthcare in general, there is sometimes 
some variation or interpretation for what constitutes a correct, evidence-based answer. 
This especially holds true for the questions related to OSH content. For all questions 
some room was created to account for this variation and interpretation issue (Appendix 
1). Based on the scoring system, all participants’ answers were scored and compared 
with the model answers by two raters. The first rater was a medical student unrelated to 
this study. The second rater, MR, checked the answer scores of the first rater. Both raters 
were blinded to the group (intervention or control) to which the answers belonged.  
 
Secondary outcomes 
Two secondary outcomes were assessed: (1) the experienced quality of the information 
source used: whether the source was usable, easy to use and how easy it was to learn to 
use and (2) the experienced quality of the information obtained: whether the 
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information was complete, applicable and reliable, and how satisfied the participant 
was with the information. All response categories to these questions were based on 7-
point Likert scales (completely disagree – completely agree).  
 
Data analysis 
Most outcomes were described by means of descriptive analysis. Analyses were 
performed with SPSS 17.0 (SPSS Inc., Chicago, IL, USA). To establish any group 
differences in background characteristics that required adjustment in further analysis, 
we first applied the Chi-Squared test for dichotomous or nominal variables and the 
Yates & Cochrane test for ordinal variables (p < 0.05).  
 
The correctness of the participants’ answers was analysed in two ways. Firstly, we 
verified whether the answers given were sufficiently correct by dichotomising the four-
point answer scores (0–2 points = insufficiently evidence-based; 3–4 = sufficiently 
evidence-based). We considered using the ordinal data. Nevertheless, we observed that 
the distribution was skewed. In this way, dichotomisation seemed the best option 
without giving away a lot of information. Secondly, we looked at the correct main 
conclusions of the answers. Possible group differences between the intervention and 
control groups regarding the prevalence of correct answers and of correct main 
conclusions were analysed with the Chi-Squared test (p < 0.05). Because no differences 
between the groups were found for question difficulty, question topic, or background 
characteristics (p > 0.05), binary logistic regression analysis was used only to establish 
possible interaction effects of these factors on the main outcome(s) (p < 0.05). We 
stratified the effect of group type on the number of correct answers by question 
difficulty, question topic, question structure and background characteristics. Again, the 
Chi-Squared test was used for dichotomous and nominal variables, and the Yates & 
Cochrane test was used for the ordinal background characteristics (p < 0.05). To 
describe the strength of associations, we used rate differences (RDs). In this study, RD is 
probably the most appropriate measure because it describes the absolute change in 
rate of, for example, correct answers attributable to the intervention. 
 
Potential differences between the groups regarding the two secondary outcomes (the 
experienced quality of the information source used and the information it provided) 
were analysed with the Wilcoxon’s rank-sum test (p < 0.05). Because we observed 
moderate to high Spearman’s correlations (r = 0.45–0.65) and good internal consistency 
(Cronbach’s alpha = 0.74) between the four items on the experienced quality of the 
source used, these four items were processed into a single-item factor by calculating 
mean scores. We observed no high correlations between the four items on information 
quality (r < 0.40).  
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The Wilcoxon’s rank-sum test was also applied to determine the effect of information-
seeking time and experienced information quality or quality of the information source 
used on providing correct answers in the control group.  
 

RESULTS 
Group characteristics 
Overall, 47 of the 87 workers assigned to the intervention group agreed to participate in 
the study (54%) compared to 62 of the 105 in the control group (59%). This resulted in 
94 answers in the experimental and 124 answers in the control group. In total 110 of the 
124 questions in the control group were answered with information obtained online 
(89%), nine with information from written sources (i.e., magazines, books) (7%) and five 
with advice from experts or specialists (4%). Because removing questions that were 
answered with written information or expert advice did not change any of the 
outcomes, these questions were preserved in further analysis. The median information-
seeking time in the control group was 10 minutes per question (IQR = 5–20 minutes), 
and this time in minutes was not comparable to the time in days the intervention group 
had to wait for their answer of the ArboAntwoord experts. We did not observe any 
significant group differences in background characteristics (p > 0.05) (Table 1). Young 
participants between the age of 15 and 24 years were not represented in either group. 
 
No statistical group differences were observed in the distribution of simple or complex 

questions (χ2 = 0.01; p = 0.9) and OSH legislation or OSH content questions (χ2 = 0.001; p 
= 0.9). Nevertheless, we observed a discrepancy in the distribution of the answers to 
two of the OSH questions. Question 7 was answered once in the intervention group and 
four times in the control group, and question 13 was not answered at all in the 
intervention group and was answered eight times in the control group. Because 
removing these two questions did not change any of the outcomes, both were 
preserved in further analysis. All other questions were answered between four and ten 
times in both groups. 
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Table 1 Background characteristics of the intervention group (N=47) and the control group (N=62). 
Characteristic Intervention group 

Online network 
ArboAntwoord 

 
% 

Control group 
Common information 

sources 
 

% 
Gender  Female  60 53 
 Male  

 
40 47 

Age group  15–24 years  0 0 
 25–34 years  36 23 
 35–44 years  25 35 
 45–54 years  28 32 
 ≥ 55 years  

 
11 10 

Educational 
level  

Low  23 21 

 Intermediate  36 34 
 High  

 
41 45 

Function Worker  68 68 
 Employer – manager  17 21 
 OSH (semi) professional  

 
15 11 

Company size  Small 40 44 
 Intermediate  34 29 
 Large  

 
26 27 

Sector  Agriculture and fishery  4 5 
 Industry  28 19 
 Construction industry  10 10 
 Trade  17 17 
 Transport and communication  2 5 
 Financial services  2 2 
 Business services  17 11 
 Public policy or civil service  6 5 
 Education  2 5 
 Healthcare 6 11 
 Culture and other services  

 
6 10 

Self-rated 
internet and 
computer 
experience 

Relatively inexperienced 17 26 

 Relatively experienced 
 

83 74 
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Answer correctness 
In total, 58 of the 94 answers of the intervention group were rated correct (62%), 
compared to 24 of the 124 answers for the control group (19%). A significant difference 
with a rate difference of 43% was observed (95%CI: 30%–54%) (Table 2). The use of the 
online expert network ArboAntwoord had a positive effect on providing correct 
answers, and the effect was identical for answers to simple or complex questions, for 
answers to questions related to OSH law regulation or OSH content, and for answers to 
single or double questions (Table 2). Stratification by background characteristics 
consistently showed similar differences in the distribution of evidence-based answers in 
favour of the intervention group with RDs ranging from 33% to 66% (Table 2). Only 
internet use significantly interacted with the effect of intervention on answer 
correctness: using the online network ArboAntwoord for providing correct answers was 
found to be even more beneficial for relatively inexperienced internet and computer 

users (Wald χ2 = 3.9; p = 0.048). 
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Table 2 Rates of correct answers in the intervention group (n=94 answers) compared with the control 
group (n=124 answers) stratified by question difficulty, question topic, question structure and 
background characteristics. 
 Intervention group 

Online network 
ArboAntwoord 

(n=124 answers) 
 

% Correct answers 

Control group 
Common 

information sources 
(n=94 answers) 

 
% Correct answers 

Intervention 
vs. 

control 
group 

 
RD% (95%CI) 

Total  All questions 62 
 

19 43 (30–54) 

Question difficulty Simple  53 19 34 (16–50) 
 Complex  70 

 
20 50 (33–65) 

Question topic OSH law and 
regulation 

83 
 

29 
 

54 (31–71) 
 

 OSH content 52 
 

15 37 (22–51) 

Question structure Single  58 20 38 (17–57) 
 Double 63 

 
19 44 (29–58) 

Gender Female  70 27 43 (25–57) 
 Male 50 

 
10 40 (22–56) 

Age group  15–24 years  - - - 
 25–34 years  65 21 44 (19–63) 
 35–44 years  63 23 40 (15–60) 
 45–54 years  62 15 47 (23–66) 
 ≥ 55 years  50 

 
17 33 (-7–66) 

Educational level  Low  64 15 49 (21–69) 
 Intermediate  65 21 44 (21–61) 
 High  58 

 
20 38 (19–56) 

Function Worker  63 24 39 (23–53) 
 Employer-

manager  
44 

 
4 
 

40 (16–64) 
 

 OSH (semi-) 
professional 

79 
 
 

21 58 (20–80) 
 

Company size  Small  58 17 41 (22–58) 
 Intermediate  50 14 36 (14–55) 
 Large  83 

 
29 54 (29–72) 

Self-rated internet 
and computer 
experience 

Inexperienced 
 

75 
 

9 
 

66 (38–83) 
 

 Experienced 59 
 

23 36 (22–49) 
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In the intervention group, answers to questions about OSH law and regulation were 

significantly more often correct than questions about OSH content (χ2 = 7.9; p = 0.01). 

This same trend was observed in the control group (χ2 = 3.2; p = 0.07). Furthermore, 
within the control group we found that correct answers were significantly less often 

provided by men than by women (χ2 = 5.7; p = 0.02), with a similar trend for gender in 

the intervention group (χ2 = 3.7; p = 0.06). Spending more time seeking information did 
not affect the likelihood of finding a correct answer (Z = -0.18; p = 0.9). 
 
Finally, a subgroup analysis was performed on the one essential aspect that was similar 
for all answers: the correctness of the main conclusion (yes, no or possibly). In total, 85 
of the 94 main conclusions in the intervention group were correct (90%) compared to 
75 of the 124 conclusions for the control group (61%). A significant difference with a 
rate difference of 29% was found (95%CI: 19%–40%) (Table 3). This positive effect in 
favour of the intervention was identical for answers to simple and complex questions, 
for answers to questions related to OSH law regulation and OSH content and for 
answers to single and double questions. 
 
Table 3 Rates of correct main conclusions of the answers in the intervention group (n=94 answers) 
compared with the control group (n=124 answers) stratified by question difficulty, topic and structure. 
 Intervention 

group 
Online network 
ArboAntwoord 

(n=124 answers) 
 

% Correct 
conclusions 

Control group 
Common 

information 
sources 

(n=94 answers) 
 

% Correct 
conclusions 

Intervention 
vs. 

control 
group 

 
 
 

RD% (95%CI) 
Total  All questions 90 

 
61 29 (19–40) 

Question difficulty Simple  87 64 23 (7–38) 
 Complex  94 

 
57 37 (21–50) 

Question topic OSH law and 
regulation 

97 
 

68 
 

29 (11–45) 
 

 OSH content 88 
 

57 31 (17–43) 

Question structure Single  100 62 38 (26–52) 
 Double 86 

 
60 26 (11–40) 

 
Experienced quality of the information (sources) used 
On average, the online network ArboAntwoord was rated of higher quality than 
common information sources, with mean scores of 5.8 (IQR = 5.5–6.3) and 5.2 (IQR = 
4.4–6.0), respectively (Z = -3.5; p < 0.001). Participants in the intervention group 
experienced the completeness of the received information significantly higher and 
were significantly more satisfied with the received information than participants in the 
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control group: Z = -2.6 (p = 0.01) and Z = -2.3 (p = 0.03), respectively (Table 4). Notably, 
judging the quality of the information seemed to be difficult for the participants. Both 
within the intervention and within the control group, we did not find a significant 
difference in the experienced information quality scores between workers who 
provided correct answers and those who did not (p > 0.05). This finding corresponds 
with the comparably high applicability and credibility scores found for both 
ArboAntwoord and the common information sources.  
 
Table 4 Comparison between the intervention group (n=94 answers) and the control group (n=124 
answers) regarding experienced information completeness, applicability, credibility and satisfaction with 
the information. 
Experienced  
information 
quality 

Intervention group 
Online network 
ArboAntwoord 

(n=124 answers) 
 

Mean (IQR) 

Control group 
Common 

information sources 
(n=94 answers) 

 
Mean (IQR) 

Intervention 
vs. 

control 
group 

 
Z 

Intervention 
vs. 

control 
group 

 
p 

Completeness  
 

5.4 (5.0–6.0) 4.7 (3.0–6.0) -2.6 p = 0.01 

Applicability 
 

5.5 (5.0–6.0) 5.3 (5.0–6.0) -1.2 p = 0.2 

Credibility  
 

5.4 (4.0–6.0) 5.4 (5.0–6.0) -0.05 p = 0.9 

Satisfaction with 
information 
 

5.6 (6.0–6.0) 
 

5.0 (4.8–6.0) 
 

-2.3 p = 0.03 
 

 

DISCUSSION 
Our findings show that the rate of correct answers to OSH questions provided by 
workers who used expert advice obtained from an online network was significantly 
higher than the rate of correct answers provided by workers who used common 
information sources. When workers used their common information sources (in 90% of 
the cases, these were informational websites found through Google), only 19% of the 
answers was correct. The rate of correct answers was 62% for workers using the online 
expert network ArboAntwoord, which is significantly higher. This difference was found 
for answers to simple and complex questions, for answers to questions about OSH law 
and regulation and about OSH content, and for answers to single and double questions. 
Answer correctness rates in both groups increased to 90% and 61% when only the 
correctness of the main conclusion of the answers was analysed. Overall, workers who 
used ArboAntwoord were more satisfied with information that they received and they 
experienced the information as more complete compared to workers who used 
common information sources. Nevertheless, the perceived information quality scores 
were relatively high in both groups. Notably, within both the experimental and control 
group, workers who provided incorrect answers believed the information that they 
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used to be equally credible, complete and applicable as workers who provided correct 
answers. Workers appear to be unable to judge the quality of the information they find.  
 
Comparison with prior work 
To our knowledge, this is one of the first studies evaluating whether and how workers 
can find correct evidence-based answers to OSH questions. So far, most studies on 
answering OSH questions focus on OSH professionals and their use of evidence-based 
practice strategies [6,7,18,19,26]. Our findings clearly demonstrate that workers provide 
correct answers more often with the support of expert advice, than with common 
information sources. Because we checked that all information necessary to answer the 
16 questions correctly was available on the web, our findings might be partly explained 
by the fact that workers have limited search skills and seem unable to judge important 
qualities of the information they find. Consequently, workers who wrongly judge the 
credibility, completeness and applicability of information as high are likely to provide 
an incorrect answer. This especially holds true for participants in the control group who 
often used online information found with Google. In several studies, non-health 
professionals have been found to use too few search terms and select only one of the 
first few results displayed by a search engine [27-29]. Moreover, the quality of 
information found with these search engines has been shown to vary [14,16,30-32]. 
Consequently, using search engines such as Google does not always result in finding 
correct evidence-based answers. Thiele et al. [33] demonstrated that medical students, 
resident physicians, and attending physicians provided only about 65% correct answers 
to eight anesthesia and/or critical care-based clinical questions using Google. Similarly, 
Kingsley et al. [34] found that only 25% of first year dental students provided correct 
answers to several fundamental biomedical questions when using Google. In a study by 
Tang and Ng [17], several samples of diagnostic cases were selected from the New 
England Journal of Medicine that were subsequently “Googled” for a diagnosis. The 
searches revealed a correct diagnosis only in 58% of the cases. Moreover, Kortum et al. 
[35] showed that non-professionals (high school students) often find incorrect answers 
to health questions when using the internet. Consistent with our results, they 
concluded that difficulties in distinguishing trustworthy medical information from 
information that was not trustworthy resulted in these incorrect answers. In sum, similar 
to the concept of health literacy [13], occupational safety and health literacy 
corresponding with “the cognitive and social skills which determine the motivation and 
the ability of an individual to gain access to, understand and use information in ways 
that promote and maintain good occupational safety and health” seems to influence 
workers’ ability to find correct answers to OSH questions. It would be worthwhile to 
further explore occupational safety and health literacy and its role in how to find correct 
answers effectively.  



CHAPTER 3.3 

125 

The higher rate of correct answers in the intervention group was probably further 
amplified by the high proficiency of the experts associated with ArboAntwoord. These 
experts are leading national experts on specific OSH topics and are familiar with finding, 
selecting, appraising and applying evidence-based information. Nevertheless, even 
these experts did not always provide a correct answer, which is in accordance with the 
findings of Schaafsma et al. [36] who stated that caution is required when relying 
blindly on expert advice. Again, it is possible that participants sometimes did not 
understand or interpret the information of the experts correctly. Another possible 
explanation might be that a lack of time has hindered experts to answer questions 
thoroughly and perform evidence searches when needed [26]. Moreover, the experts in 
ArboAntwoord participated voluntarily and were not paid. In commercial, non-health 
related networks, (perceived) answer quality have shown to increase when users are 
paid to provide answers [37]. Possibly, to further increase answer correctness, experts 
could be given small incentives and a more thorough instruction on how to answer 
questions correctly.  
 
Subgroup analysis resulted in additional interesting findings. Within the intervention 
and control group, we observed that the rate of correct main conclusions was much 
higher than the rate of correct answers in general. It is possible that workers are often 
able to provide a sort of “logical” conclusion based on deduction, observation of 
current practices, common sense about moral responsibility or even implicit 
knowledge. Additionally, the a priori chance to provide a correct conclusion is 33% (yes, 
no or possibly), which may also partly explain why, in both groups, the rate of correct 
conclusions was higher than the rate of correct answers in general.  
 
In both the intervention and control group, the rate of correct answers to questions 
about OSH law and regulation was higher than that of answers to questions about OSH 
content. Apparently, OSH content questions are more difficult to answer than questions 
about OSH legislation for both questioners and experts. Possibly, the (poor) formulation 
of the OSH content questions might have made them more difficult to answer. Finally, 
in both the control and intervention group, we found a trend that women seemed to 
outperform men. It is possible that men feel less obligated, motivated or aroused to find 
correct answers to the questions, or they may have less efficient learning styles 
(including information seeking strategies) that affect the effort of seeking information 
[38,39].  
 
Two expected effects could not be established in our analyses. We anticipated that for 
complex questions the rate of correct answers would be significantly lower than for 
simple questions, especially in the control group. We presumed that expert advice 
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would be particularly necessary for the complex questions. Our findings did not 
corroborate these expectations. Our hypothesis may have been incorrect, or it is 
possible that our simple questions were not actually very simple and/or our complex 
questions were not actually very complex. Finally, we expected that information-
seeking time would influence the rate of correct answers in the control group: spending 
more time seeking information would have a positive influence on this rate. 
Nevertheless, this difference could not be established. Again, because workers often 
seem to misjudge information quality, they believe that spending more time on 
information seeking is unnecessary. Another explanation might be that self-reporting of 
the time spent seeking information is subject to social desirability bias. Estimating the 
time required might therefore be less reliable than actually observing and timing the 
information seeking process.  
 
Strengths and limitations 
This study has several apparent strengths. The use of specific OSH questions from 
practice increases the ecological validity of our study. The stratified assignment of 
questions, the blinding of raters regarding the group to which the answers belonged 
and the quasi-experimental design improved the quality of the study. Our study also 
has methodological limitations. The selection of workers who were planning to take 
part in a course for “OSH supervisor” limits the generalisability to all workers. In 
addition, young workers under 25 years were not represented in either group. As we 
believe that our sample may have been more motivated because of their proven OSH 
interest, the low rate of correct answers in the control group may be an overestimation. 
Furthermore, although selecting OSH questions from ArboAntwoord may have 
increased the ecological validity, it also introduced a limitation. Participants probably 
did not personally relate to these specific OSH questions, and this might have caused 
participants to be less motivated to find an answer. This effect could be more apparent 
in the control group, who had to find an answer to these questions on their own. An 
alternative study design, letting participants bring in their own OSH question, may 
increase workers’ understanding and commitment with the question, and as a 
consequence the efforts spent answering it. A disadvantage of this design is the 
potentially poor comparability of the outcomes between both groups. The selection 
and composition of the questions might constitute another limitation. Our distinction 
between simple and complex questions can be questioned as this was based on our 
personal estimation whether an answer needed the combination and interpretation of 
information (complex). In retrospect, almost all our questions may be regarded as fairly 
complex, which might have caused the rate of correct answers to be lower than in daily 
practice. Furthermore, in view of the classical EBP methodology, at least several of the 
selected OSH questions seem poorly formulated. The accurate formulation of a clinical 
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question is often mentioned as one of the most important skills required for EBP [9,10]. 
Several of our questions constitute more than one issue, do not address a specific 
target group, do not define a clear outcome or do not take into account important 
contextual factors. Consequently, a poorly formulated question is more difficult to 
answer correctly, especially for participants in the control group who had to interpret 
the question themselves. Moreover, this might also have influenced what we defined as 
a correct model answer, especially because for several questions the highest available 
level of evidence was the experts’ (reviewers’) opinion. In these cases, expert reviewers 
other than those involved in this study might have had a different opinion on what 
constitutes a correct evidence-based answer. In this line, the design and use of our 
“model” answers requires consideration. For example, in this study we decided to 
dichotomise our ordinal data because of a skewed distribution. This may have caused 
some loss of information. Future studies may consider utilising continuous correctness 
scores. Last, our way of data collection may constitute a limitation. Participants had to 
answer the questions and complete the paper logs at home or at work. It might have 
been better to let participants seek for information in the lab, where we could video 
tape them and assess computer log files. However, the advantage of a field test is that it 
represents the real life situation better than a laboratory experiment and that it is also 
possible to study other than online search strategies. 
 

CONCLUSIONS 
Workers are often unable to find correct evidence-based answers to OSH questions 
when using common information sources, generally informational websites. The limited 
experience of workers with finding quality information seems to play an important role 
in finding correct answers; workers seem to be unable to judge the credibility, 
completeness and applicability of the OSH information found. Future research should 
explore workers’ OSH information-seeking skills, their appraisal of information quality 
and their ability to apply the obtained information to solve their question.  
 
In addition to common information sources, other strategies and sources are required 
to assist workers in answering their OSH questions and to overcome difficulties in 
finding quality information. Expert advice provided through an online expert network 
(ArboAntwoord) can increase the rate of correct answers substantially, especially when 
focusing on the correct main conclusions. Nonetheless, educational strategies such as 
short custom-made evidence-based practice courses for workers and managers or their 
representatives, decision support tools, or providing accreditation to quality 
information, might also facilitate this purpose. Future research could further establish 
the effectiveness of these strategies. 
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Last, the identified difficulties with finding, appraising and applying health-related 
information is not unique to workers. It is also relevant to other non-health 
professionals seeking for health information, such as people in the general population 
or patients. Although dependent on the quality of the knowledge infrastructures built 
around specific health topics (e.g., Asthma, Cancer or Schizophrenia), our findings on 
the potential value of online expert networks and expert facilities in general, seem also 
feasible to other groups of people seeking answers to their health questions. Future 
research may focus on the impact of similar expert facilities in other health-related 
fields. 
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ADDITIONAL FILES 
Appendix 1 The 16 OSH questions and their standardised correct model answers. Model answers 
comprise several essential aspects that an answer must contain, including a main conclusion for the main 
question. The questions are categorised by difficulty (simple or complex), topic (OSH law and regulation 
or OSH content) and structure (single or double).  
Question 
Number 

Question  
Question difficulty: simple or 
complex (1,2); Question topic: OSH 
law and regulation or OSH content 
(a,b); Questions structure: single 
question or double question (I,II) 
 

Essential aspects needed for a correct answer  
Correctness answer: 0–4 points 
 

(1) I work with a contractor. Currently 
we are renovating an old factory 
with a large group of demolishers, 
carpenters, electricians and 
plumbers. The building seems 
quite dangerous. In many places 
there seems to be a danger of 
collapsing, the floors are unstable 
and wet. Basically I (and some 
colleagues) do not want to work in 
this building! Can I decide to stop 
working on this site? How can I 
handle this? (1aII) 

o Yes, you may decide to stop working on this 
site: 1 point [main conclusion] 

o The law prescribes that a worker may quit 
working in dangerous situations (in Arbowet 
Article 29): 1 point 

o Action: You have to consult with/report to 
your employer or manager, about the 
situation and communicate that you want to 
quit. Possibly, you should also consult 
with/report to trade union or work council 
(e.g., toolbox meeting): 1 point 

o Consulting with/reporting to employer or 
manager is obligatory before quitting (in 
Arbowet Article 11): 1 point 

 
(2) I work in a large office for a 

financial company. All day long I 
work with a desktop computer. I 
often experience pain in my lower 
back, and I am not the only one 
with these complaints. More 
people complain about this. What 
are the possible causes of my low 
back pain? What are the possible 
solutions? (1bII) 
 

o Possibly, a lack of movement may be the 
cause / No, it is not probable that sitting 
behind a computer is the cause of your low 
back pain: 1 point [main conclusion] 

o Other risk factors are more probable (e.g., 
lifting, carrying, vibrations, age): 1 point 

o For now, consult your occupational physician, 
another occupational health professional or 
your family physician (these individuals can 
initiate a physical or a workplace 
examination): 2 points 

 
   
(3) I work in a garage as a mechanic. 

Many devices make a lot of noise 
(drilling, etc.). I myself feel that I am 
starting to become a bit deaf. 
When is noise hazardous for my 
hearing? And what may offer me 
protection against hearing loss? 
(1bII) 

o Yes, noise is hazardous if exposure is higher 
than 80 decibels 8 hours per day for 40 years: 
2 points (mention 2 of 3) / 1 point (mention 1) 
[main conclusion] 

o Protective equipment – a. alleviate the source 
of the noise, or b. ear plugs or other hearing 
protectors: 2 points (mention at least 1) 
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Appendix 1 (Continued)  
(4) I own a large living-sleeping 

furniture store. I employ about 25 
people. We sell beds, floors and 
window decorations. We believe 
there are several occupational risks. 
I want to execute an investigation 
and evaluation of health and safety 
risks (Dutch: RI&E). Do you know if 
and where a recognized RI&E for 
small or medium enterprises exists? 
Or one even more specific to our 
trade? (1bII) 
 

o Yes, several (specific) RI&Es exist: 1 point 
[main conclusion] 

o Name of, or reference to, this RI&E: 2 points  
o Attention! This RI&E should be modified to 

your specific business and/or quality is 
sometimes poor: 1 point 

 
 
 
 
 
 
 

(5) Several people in our company have 
questions about the potential 
danger of toners from photocopiers 
and printers. I try to answer these 
questions as an OSH supervisor. It is 
not easy to find correct and relevant 
information on this topic. Are there 
any risks/hazards to health? What 
are the risks/hazards? (1bI) 
 

o Yes, there are health risks/hazards: 1 point 
[main conclusion] 

o Risk for allergic reaction to skin or lungs 
(toner disease): 1 point 

o Probably no other health risks/hazards: 1 
point 

o Risk depends on exposure (time, duration) 
and type of material (oxidative compounds, 
solvents, fine dust: 1 point (mention at least 
one) 

(6) I am looking for a booster seat for a 
chair so that children (6–10 years) in 
a treatment group can sit at the 
dinner table (I feed them). It is a 
treatment group for children and 
youth within the mental health care 
system. This booster should be safe 
and comply with legal standards. 
Higher chairs are not an option 
because personnel, parents and 
young people also have to use 
them. Where can I find a similar 
booster seat? (1bI) 
 

o Yes, these booster seats exists: 1 point 
[main conclusion] 

o A booster seat may not be the safest 
option/another solution may be better: 1 
point 

o Significant use/safety tip for the booster 
seat: 1 point (mention at least one) 

o Name/address where booster seat can be 
obtained: 1 point 

 

(7) Is there an RI&E for work on 
pumping stations (rain 
water/sewage)? Who can help me 
with an RI&E for working on water 
supply pumping stations? (1bI) 
 

o Yes, several (specific) RI&Es exist: 1 point 
[main conclusion] 

o Name of or reference to this RI&E: 2 points  
o Attention! This RI&E or should be modified 

to your specific business and/or quality is 
sometimes poor: 1 point 

 
(8) Working in our packaging 

department means working with 
forklifts, lifting pallets and boxes, 
etc. Most people walk on normal 
shoes, some even in sandals. I have 
addressed the manager several 
times about this issue. In my 
opinion, we should be wearing 
safety shoes. Is wearing safety shoes 
obligatory? (2aI) 

o Yes, safety shoes are obligatory: 2 points 
[main conclusion] 

o Not literally prescribed in Dutch a law/only 
indirectly prescribed in the law (Arbowet 
Article 11, Article 5 or chapter 8 
Arbobesluit): 1 point 

o Reasoning: the employer is always 
responsible and accountable for the health 
and safety of workers. Therefore, company 
health and safety policies and/or an RI&E 
should be in order: 1 point 
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Appendix 1 (Continued)  
(9) A chemical disposal car collects the 

chemical waste from households. 
Packages are mostly empty and/or 
well-sealed. In the car, packages are 
placed in different crates on shelves 
that each contains a separate risk 
group. Often the driver does this 
work alone. Are there any risks when 
working alone on a chemical 
disposal car, and how can we best 
minimize them? (2bII) 
 

o Yes, there are risks: 1 point [main 
conclusion] 

o Risks are difficult to estimate; it depends 
on risks associated with the car and the 
risks associated with the environment  
an RI&E should be prepared and approved 
to identify these risks: 1 point 

o Solutions: risks should not be larger when 
working alone than when working with 
others: 1 point 

o Solutions: 
• (Think about) setting up a 

warning system: 1 point 
• Other possibilities for 

management of risks: 1 point (at 
least one other plausible 
solution/measure).  

 
(10) Are the glass fibres or dust released 

after the crushing, cutting or 
fragmentation of (car) windows in 
the open air hazardous to my health? 
What can be done do prevent 
hazards? (2bII) 

o Yes, that could possibly be hazardous to 
health (skin, lungs, eyes, probably not 
cancer): 1 point [main conclusion] 

o Depending on glass (particle) type and 
exposure. There are many different types 
of windshields, which are made of various 
substances. Some of these may be 
harmful (although there will be no glass 
fibers released with cutting or crushing 
glass: these fibers are carcinogenic): 1 
point 

o Security aspects are important: to 
minimize the risk of fine dust, a respirator, 
gloves and/or goggles are wise: 2 points 

(11) We are in the process of opening an 
office. I wondered whether the use 
of laminate flooring has audiological 
drawbacks and who could measure 
these? (2bII) 
 

o Yes, laminate can cause noise interference 
or disturbance: 2 points [main conclusion] 

o This noise is dependent on the following: 
1. the characteristics of the room, 2. the 
sub-floor, 3. the work requirements 4. the 
types of employees: 1 point (mention at 
least one) 

o Measurements: audiology center, 
acoustical consultancy bureaus or 
occupational health services have 
measurement equipment and advisors: 1 
point 

 
(12) To me it is clear what an OSH 

catalogue is [Dutch: arbocatalogus], 
but I do not know what an OSH 
manual is [Dutch: arbohandboek]. 
So, is an OSH catalogue the same as 
an OSH manual? Or, is it another 
term for the same thing? (1aI) 

o No, an OSH catalogue differs from a OSH 
manual: 2 points [main conclusion] 

o A catalogue is for a sector (level); a manual 
is for a company (level): 1 point 

o A catalogue should be reviewed by the 
ministry and/or company that is 
responsible for the safety and health of 
employees: 1 point 

 



CHAPTER 3.3 

134 

Appendix 1 (Continued)  
(13)  I work in a production laboratory 

where they produce blood and 
intravenous (IV) bags. In recent years 
a number of colleagues have been 
struck by cancer: breast cancer, 
kidney cancer and brain tumors. I 
would not directly say that this is 
caused by gluing these bags, but it 
causes many concerns. THF 
(Tetrahydrofuran) glue is widely used 
during the production process. In 
previous years, the glue fumes were 
extracted by local exhaust 
ventilation from the ceiling, but in 
recent years, from the floor. When 
the bags are glued the smell of the 
glue can be detected in the air. So 
the question is as follows: can THF 
glue cause cancer? (2bI) 
 

o No, THF glue cannot cause cancer/Maybe, 
THF can cause cancer: only one animal 
study demonstrated a relationship 
between THF and cancer: 1 point [main 
conclusion] 

o It is not on the IARC or Dutch government 
list of cancer-causing substances: 1 point 

o Fume extraction by local exhaust 
ventilation is what makes it less probable 
that THF can cause cancer: 1 point 

o The occurrence of different types of 
cancer within one profession is highly 
unlikely: 1 point 

(14) In our office, there are many 
complaints of dry eyes, nasal 
congestion and other similar 
symptoms. Could this be caused by 
low humidity? I would also like to 
know how low can/should the 
humidity be? (2bII) 
 

o Yes, it (1 point) can in extreme cases 
(<15%–30% humidity)/No, in principle it 
cannot: 2 points [main conclusion] 

o Throat, nose and/or voice complaints: 1 
point (mention at least one) 

o The exact range (between 30% and 70%) 
is not prescribed in any Dutch law/It is 
only indirectly prescribed in Dutch law: 
the employer is responsible for the safety 
and health of employees: 1 point 

 
(15) We have a very small shop. Recently, 

we started working alone. We work 
for 8 hours. This often means no 
pause, no toilet, and it causes an 
unsafe feeling at night. I do not think 
this is in correspondence with the 
OSH laws! Hence the following 
questions: is this in correspondence 
with the law? Additionally, how can I 
respond/react to my 
supervisor/manager? (2aII) 
 

o No, you may not work 8 hours in a row 
according to the law: 1 point [main 
conclusion] 

o The law is clear  after 5.5 hours of work, 
a fifteen-minute break is mandatory: 1 
point  

o Consult with the employer/manager or 
work council on what they think of the 
situation and how it can be improved: 2 
points 

 

(16) When is an excavation an enclosed 
space? [in construction] (2aI) 
 

o Clear and unambiguous definition of a 
closed space: 4 points [main conclusion]  

o OR: two important elements of the 
definition of a closed space: 

• Limited accessibility: 2 points 
• Danger of suffocation, 

intoxication or poisoning due to 
collapse (rule: trench deeper than 
1 meter): 2 points (mention at 
least one) 
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ABSTRACT 

Background 
Many people have difficulties finding quality information on health questions, including 
occupational safety and health (OSH) issues. One solution to alleviate these difficulties 
could be to offer questioners free-of-charge online access to a network of OSH experts 
who provide tailored, high-quality information. The aim of this study was to assess 
whether network quality, respectively information quality, as perceived by the 
questioners, is associated with questioners’ overall satisfaction and to explore the 
impact of the information received on questioners’ knowledge, work and work 
functioning. 
 
Methods 
We evaluated the experiences of OSH questioners with the online expert network 
ArboAntwoord over a two-year period. In this network, approximately 80 qualified 
experts are available to answer OSH questions. By means of a questionnaire, we 
assessed questioners’ overall satisfaction with the network, whether the network was 
user-friendly, easily accessible and easy to handle and whether the information 
provided was complete, applicable and received in a timely manner. The impact of the 
information on questioners’ knowledge, work or work functioning was explored with 
seven questions. In the study period, 460 unique OSH questioners asked 851 OSH 
questions. In total, 205 of the 460 questioners completed the questionnaire (response 
rate 45%).  
 
Results 
Of the responders, 71% were satisfied with the ArboAntwoord network. Multiple 
logistic regression analysis showed that the applicability of the information had a 
positive influence on the questioners’ overall satisfaction (OR 16.0; 95%CI: 7.0–36.4). 
Also, user-friendliness of the network (OR 3.3; 95%CI: 1.3–8.6) and completeness of the 
information provided (OR 3.0; 95%CI: 1.3–6.8) were positively related to the questioners’ 
satisfaction. For 74% of the questioners, the information helped to increase their 
knowledge and understanding. Overall, 25% of the questioners indicated that the 
received information improved their work, work functioning or health. 
 
Conclusions 
A free-of-charge online expert network in the field of OSH can be a useful strategy to 
provide OSH questioners with applicable, complete and timely information that may 
help improve safety and health at work. This study provides more insight in how to 
satisfy network questioners and in the potential impact of provided information on 
OSH.  
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BACKGROUND 
Many workers, managers and occupational safety and health (OSH) professionals seek 
information on OSH risks, interventions and legislation [1-5]. Easy access to high-quality 
OSH information and advice may empower information seekers not only by increasing 
knowledge and understanding but also by improving how they cope with topics of 
work and health, such as improving poor working conditions [6-10]. However, many 
individuals have difficulties in finding high-quality OSH information [3,11,12]. 
 
Finding high-quality health information often requires specific skills or ”health literacy” 
[13,14]. The World Health Organisation defines health literacy as “the cognitive and 
social skills which determine the motivation and the ability of an individual to gain 
access to, understand and use information in ways that promote and maintain good 
health” [15]. Both promoting health literacy by education and improving access to 
quality information could support OSH questioners in their search for answers.  
 
Most workers, managers and OSH professionals access the internet, or ask advice from 
OSH experts to find quality information [2,3,11,16-18]. Although easily accessible, the 
internet often provides excessive amounts of information, that is not always of high 
quality [19-23]. Well-trained experts might be better able to provide questioners with 
tailored information or advice of high quality [24,25]; however, consulting trained 
experts may be hampered by restricted access and high costs [11,26]. One solution 
might be to offer OSH questioners the ability to approach experts by computer or 
telephone free-of-charge [27-32]. 
 
For this purpose, several countries have set up telephonic or online expert services that 
provide information and advice to OSH questioners [1,4,5,16,31]. An online expert 
network has the additional advantage of providing easy access to many experts [31,33]. 
Online expert networks allow knowledge to be stored and re-used more easily than 
telephonic helpdesks. Therefore, this knowledge will not be lost for the organisation or 
other questioners. Online networks can be accessed by computer or (smart)phone. 
Recently, Google and Yahoo launched similar online networks [34,35]. We launched the 
online expert network ArboAntwoord, which is meant for OSH questioners, in October 
2008 by a small scale campaign [31] (www.arboantwoord.com).  
 
Knowledge about the satisfaction of questioners and the impact of information and 
advice provided might help to create or redesign health-related expert services. 
Although a number of expert services have been shown to result in satisfied 
questioners [4,36,37], it is still unknown which factors are associated with questioners’ 
satisfaction and what the impact of the provided information and advice is. In other 

http://www.arboantwoord.com/�
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studies, perception of the quality of a new information facility (including user- 
friendliness and accessibility) and the quality of the information provided (including 
information completeness and applicability) have been associated with high user 
satisfaction [38-40].  
 
Accordingly, the aim of this study is to assess whether, and to what extent, perceived 
network quality and perceived information quality are associated with overall 
satisfaction with the online expert network ArboAntwoord. The information and advice 
provided by experts in ArboAntwoord may improve questioners’ knowledge and 
understanding, and consequently their work or work functioning. Exploring the impact 
of information on OSH questioners is the second aim of this study.  
 

METHODS 
Study design and participants 
In a two-year study period, from May 1, 2009, until May 1, 2011, we evaluated the 
experiences of OSH questioners with the online network ArboAntwoord by means of a 
periodic questionnaire.  
 
ArboAntwoord 
The aim of the ArboAntwoord expert network is to answer OSH questions free-of-
charge, within one week. In ArboAntwoord, individuals can pose their question directly 
to one or more experts whose expertise matches their needs. The network facilitates 
the interaction by sending an email notification to the selected expert (when 
questioned) and to the questioner (when answered). Questions are occasionally 
answered by more than one expert. Eligible questions and answers are stored in a 
searchable database for public use after moderation and anonymisation only if 
informed consent by the questioner is obtained. The development and features of the 
ArboAntwoord network are described in detail in chapter 3.1 [31]. 
 
The primary target audience is the working population with OSH questions, including 
employees, employers, (line) managers and human resource professionals (HRM). The 
network could also be used by OSH professionals such as occupational physicians and 
“OSH supervisors” (in Dutch: preventiemedewerkers). Initially, approximately 70 Dutch 
OSH experts were invited to participate in the network if they met all the following 
criteria: (1) working in a university, expert centre, or highly qualified OSH organisation 
operating on a national level, (2) having (inter)national expertise on a specific OSH 
topic, (3) having at least five years of experience on this topic and (4) participating in at 
least one knowledge dissemination activity such as authorship of scientific articles or 
participation on an expert committee. During the study period several new experts 
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were invited to participate, while several others quit for various reasons (e.g., migration 
or change of job). Currently, a steady network of about 80 experts participate in the 
network encompassing a wide variety of OSH professions, such as occupational 
physicians, hygienists, safety engineers, human movement scientists, health scientists, 
(neuro) psychologists, dermatologists, internists, lawyers and OSH legislation 
specialists.  
 
In the two-year study period, ArboAntwoord received 62,000 unique visitors (Google 
Analytics). In total, 851 questions were received from 460 different questioners; an 
average of 1.9 questions per questioner. During the study period, 37% of the questions 
were published online, and on average, each question was viewed 337 times by other 
information seekers. Approximately 40% of the questions was related to OSH laws and 
regulation, e.g., “Are safety shoes obligatory for workers in an army storage depot?” 
Sixteen percent of the questions focused on interventions to improve working 
conditions or on treatment for an occupational disease, e.g., “What is an effective 
intervention to prevent work-related hearing loss for physical education teachers?” 
Thirteen percent related to causes of and risk factors for work-related health and safety 
problems, e.g., “Is noise a serious risk for physical education teachers?” On average, 
experts answered the questions within 2.2 days. In 90% of cases, experts needed less 
than 30 minutes to answer a question.  
 
Data collection 
For this study, we defined four outcomes: (1) the perceived quality of the online 
network ArboAntwoord facility, (2) the perceived quality of the information provided by 
experts, (3) the questioner’s overall satisfaction with the network services and (4) the 
impact of the provided information on the questioner. We transformed these outcomes 
into questions in a web-based questionnaire. The questions were directly based on 
questions from previous studies on the success of (new) information systems, especially 
studies concerning the well-known model of information systems success developed 
by DeLone & McLean [38-40]. Questions found in the literature were translated and 
adjusted to fit the purpose of our study. Three questions were related to the perceived 
“technical” quality of the network. We asked if the network was user-friendly, easily 
accessible and easy to handle. These variables have all been shown to be relevant to the 
perceived quality of a new information facility [38-40]. To assess the perceived quality of 
the actual information provided, we formulated three questions related to 
completeness, applicability and timeliness of the information received. These variables 
have been shown to be important to the quality of information that a facility provides 
[38-40]. One single item question was dedicated to the overall satisfaction of the 
questioner with the network as an information facility, i.e., “Overall, how satisfied are 
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you with ArboAntwoord as an information facility?” The questions were answered on 
five-point Likert-scales (completely disagree–completely agree). 
 
We decided to distinguish between the impact of information on the questioners’ 
knowledge and understanding, and the impact on their work or work functioning [41]. 
To assess the impact on the questioners’ knowledge and understanding, we formulated 
three questions (five point Likert-scales; completely disagree–completely agree; 0–4 
points): “Did the answer of the expert(s) bring you closer to the solution of your 
question or situation?”, “Did the answer increase your knowledge or understanding of 
the situation?” and “Did the answer provide you with the opportunity to exclude other 
potential answers?” In addition, we asked “Can you please clarify your response to these 
three questions (open-ended)?” To explore the impact of information on questioners’ 
work and work functioning we formulated three questions: “Did or do you have the 
intention to actually apply the answer to your work situation (not applicable, no, yes)?”, 
“Did the answer affect, or will the answer affect your work or work functioning (yes or 
no)?” and “If yes, what did or will it affect (open-ended)?” We decided not to ask a 
specific question on prevention or recovery of illness or accidents because this type of 
impact might be difficult for questioners to estimate, and effects may only be realised 
after several years. To collect data on background characteristics of the questioners, we 
included questions on gender, age, educational level, occupation, company size, 
company sector and internet use. Background data from the questioners’ web domains, 
collected during their registration to the ArboAntwoord website, was used as an 
additional source of information on non-responders. 
 
The web-based questionnaire was tested for comprehensibility by four workers from 
different departments of the Academic Medical Center (AMC) in Amsterdam. By 
convenience sampling, we recruited one worker from the catering service, one from the 
children’s day care centre, one nurse and one researcher. First, two workers were 
interviewed and their suggestions were included in the next two interviews and in the 
next version of the questionnaire. The final version of the questionnaire was sent to all 
individuals who posed a question to an expert in the ArboAntwoord network in the 
study period (N=491). Questionnaires were sent periodically to all questioners in the 
preceding 90 days. We considered this period long enough to observe a potential 
impact of an answer and short enough to limit recall bias. A disadvantage to this 
approach is that the time between receiving an answer and the time to realise an 
impact varies between questioners from one to 90 days. Twenty-three questioners filled 
in more than one questionnaire (31 questionnaires). Only the first questionnaire was 
used for analysis (N=460). It took questioners about five to ten minutes to complete the 
questionnaire. Since this questionnaire study is not subject to the Dutch Medical 
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Research Involving Human Subjects Act (WMO), approval of the Medical Ethical 
Committee was not required. Informed consent was obtained when a participant 
started the questionnaire.  
 
Data analysis 
All outcomes were first analysed by means of descriptive analyses. All analyses were 
carried out using SPSS 17.0 (SPSS Inc., Chicago, IL, USA).  
 
To evaluate which background, network quality or information quality variables were 
associated with the questioners’ overall satisfaction we used the Chi-Squared test for 
dichotomous variables and the Yates & Cochrane test for ordinal variables (p < 0.05). For 
this analysis, scores of all separate variables of network quality, information quality and 
questioners’ overall satisfaction were dichotomised (0–2 = disagree; 3 or 4 = agree). The 
internal consistency of the three variables referring to the perceived network quality, 
respectively the perceived information quality, was poor (Cronbach’s alpha < 0.6). After 
checking for multicollinearity (Tolerance > 0.10), all significant predictors (p < 0.10) were 
included in a stepwise logistic regression model (backwards procedure; Likelihood 
Ratio). The Hosmer and Lemeshow test was used to establish goodness of fit (p > 0.05). 
For the stepping method we used as criteria p < 0.05 for entry and p > 0.05 for removal.  
 
The internal consistency of the three variables (questions) referring to the impact of 
information received on questioners’ knowledge and understanding was good 
(Cronbach’s alpha = 0.86). Therefore, the average scores of these three questions were 
processed into one single-item variable, representing the impact of information on 
questioners’ knowledge and understanding (0–4 points). Subsequently, this variable 
was dichotomised by using a cut-off score of 2.33 (< 2.33 = no impact on knowledge 
and understanding; ≥ 2.33 = impact on knowledge and understanding).  
 
Finally, MR and CH performed a basic thematic content analysis on the remarks from 
the open-ended impact question. Discussions between MR and CH led to a simple 
taxonomy of only one domain for the question on knowledge and understanding and 
three domains for the question on work and work functioning. To evaluate which 
background variables were associated with impact on work or work functioning we 
used the Chi-Squared test for dichotomous variables and the Yates & Cochrane test for 
ordinal variables (p < 0.05). 
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RESULTS 
Questioner characteristics 
Overall, 205 of the 460 questioners completed the questionnaire, a response rate of 
45%. There were slightly more male than female responders and most were above the 
age of 39 years. Many had a high or intermediate educational level, about half used the 
internet between zero and ten hours a week. The jobs of the questioners were widely 
spread over various sectors and sizes of companies (Table 1). In comparison to the 
ArboAntwoord questioners in general (web domain data), questioners between 40 and 
59 years old, questioners with a low educational level and questioners working for a 
large company are slightly overrepresented in the group of respondents. Young 
questioners between 15 and 29 years old are underrepresented. The characteristics of 
our sample were largely similar to those of the general working population [42,43]. The 
sample has a small overrepresentation of questioners between 40 and 49 years old and 
of questioners working in industry. We observed an underrepresentation of 
respondents older than 60 years, of questioners working for a small company and of 
respondents working in the trade sector. 
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Table 1 Background characteristics of the ArboAntwoord questioners responding to the questionnaire 
(N=232), of all ArboAntwoord questioners based on their web domain data (N=460) and of the general 
Dutch working population.  
Characteristic Questioners 

ArboAntwoord 
responding to 
questionnaire 

 
% 

All questioners 
ArboAntwoord 

(web domain 
data) 

 
% 

General Dutch 
working population§ 

 
 

% 

Gender Female 
Male 
 

47 
53 

47 
53 

44 
56 

Age 15–29 Years 
30–39 Years 
40–49 Years 
50–59 Years 
≥ 60 years 
Missing 
 

11 
23 
35 
28 
3 
- 
 

17 
23 
23 
18 
1 

18 

11 
23 
28 
25 
13 
- 

Educational 
level 

Low 
Intermediate 
High 
Missing 
 

23 
37 
40 
- 

12 
35 
34 
19 

22 
45 
33 
- 

Occupation OSH professional  
Employee 
Manager or employer 
Other 
Missing 
 

17 
67 
13 
3 
- 

16 
68 
10 
5 
1 

Unknown 

Company Size Small 
Medium 
Large 
Missing 
 

34 
38 
26 
2 

39 
29 
24 
8 

43 
37 
20 
- 

Sector Agriculture and fishery 
Industry 
Construction industry 
Trade 
Transport and 
communication 
Financial services 
Business services 
Public Policy / Civil 
Service 
Education 
Healthcare 
Culture and other 
services 
Missing 
 

3 
18 
4 
8 
5 
 

2 
19 
4 
 

8 
19 
9 
 

1 

Unknown 1 
12 
5 

16 
6 
 

5 
17 
7 
 

7 
16 
8 
 
- 

Internet use 
per week  

0–10 hours 
≥ 11 hours 
Missing 
 

52 
46 
2 

Unknown Unknown 

§Data extracted from the national bureau of statistics (CBS) [42] and research centre TNO [43], both 
accessed August 4, 2011. The samples include both active and non-active work-participating individuals. 
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Quality and overall satisfaction 
A large majority of the questioners perceived the network as user-friendly (81%) and 
easily accessible (75%). A slightly smaller percentage of questioners found the network 
easy to handle (67%). Most questioners perceived the information received as complete 
(69%) and applicable (70%) and almost all believed they had received the information 
on time (84%). Almost three quarters of the questioners were (very) satisfied with the 
ArboAntwoord expert network (71%), 18% percent were not satisfied or dissatisfied and 
11% were (very) dissatisfied. We analysed the relationship between the six variables 
related to the perceived quality of the network and information and the overall 
satisfaction with the network facility. All six network and information variables were 
positively associated with the overall satisfaction in univariate analyses (p < 0.05) (Table 
2). In contrast, none of the characteristics of the questioners such as age, gender, 
educational level or function were related to overall satisfaction.  
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Table 2 Univariate associations between questioner characteristics, perceived qualities of the network, 
perceived qualities of the information received and questioners’ overall satisfaction with the expert 
network ArboAntwoord. 
Characteristics of questioners and aspects related to 
perceived quality of the network and of the 
information received  
(N) 

Satisfied 
 
 

n (%) 

Not 
satisfied 

 
n (%) 

Satisfied 
vs. not 

satisfied 
p 

Gender  
(N=227) 

Female 
Male 
 

70 (67) 
92 (75) 

34 (33) 
31 (25) 

 
0.21 

Age group  
(N=227) 
 

15–29 years  
30–39 years  
40–49 years 
50–59 years  
≥ 60 years 
 

20 (77) 
38 (73) 
56 (71) 
46 (72) 
2 (33) 

 

6 (23) 
14 (27) 
23 (29) 
18 (28) 
4 (67) 

 

 
 
 
 

0.14 
 

Educational level 
(N=227) 
 

Low  
Intermediate 
High 
 

34 (67) 
65 (77) 
63 (69) 

17 (33) 
19 (23) 
29 (31) 

 
 

0.48 

Occupation 
(N=227) 
 

OSH professional  
Employee 
Manager or 
employer 
Other 
 

27 (73) 
107 (70) 
24 (77) 

 
4 (57) 

10 (27) 
45 (30) 
7 (23) 

 
3 (43) 

 
 
 
 

0.48 

Company Size  
(N=224) 

Small 
Medium 
Large 
 

56 (73) 
60 (70) 
45 (74) 

21 (27) 
26 (30) 
16 (26) 

 
 

0.50 

Internet use per week  
(N=227) 

0–10 hours 
≥ 11 hours 

83 (70) 
79 (73) 

36 (30) 
29 (27) 

 
0.57 

User-friendliness of the network  
(N=215) 

User-friendly 
Not user-friendly 
 

138 (79) 
19 (46) 

36 (21) 
22 (54) 

 
< 0.001 

Network was easy to handle 
(N=215) 
 

Easy 
Not easy 
 

115 (80) 
42 (58) 

28 (20) 
30 (42) 

 
0.001 

Accessibility of the network 
(N=215) 

Easily accessible 
Not easily accessible 
 

128 (80) 
29 (54) 

33 (20) 
25 (46) 

 
< 0.001 

Completeness of the information 
received  
(N=220) 
 

Complete  
Incomplete 
 

128 (85) 
31 (45) 

23 (15) 
38 (55) 

 
< 0.001 

Applicability of the information 
received 
(N=220) 
 

Applicable 
Inapplicable 
 

139 (91) 
20 (30) 

14  (9) 
47 (70) 

 
< 0.001 

Timeliness of the information 
received 
(N=220) 
 

On time 
Not on time 

141 (76) 
18 (51) 

44 (24) 
17 (49) 

 
0.003 

 



CHAPTER 3.4 

146 

A multiple logistic regression analysis with backwards procedure including the six 
significant variables from the univariate analysis (p < 0.1) confirmed that three variables 
were positively associated with questioners’ overall satisfaction. The Hosmer and 
Lemeshow test showed a significance level above 0.05, which indicates that this final 

predictor model fits (χ2 = 1.8; p = 0.8). The applicability of the received information was 
most strongly associated with overall satisfaction followed by the user-friendliness of 
the network and completeness of the information received (Table 3). The regression 
equation of the model (constant = -2.234) showed that a worker with an OSH question 
who perceived the network as user-friendly and the received information as applicable 
and complete had a 95% likelihood of being satisfied, compared to 32% for a 
questioner without any of these three positive judgements.  
 
Table 3 Regression model predicting questioners’ overall satisfaction with the online expert network 
ArboAntwoord by the applicability and completeness of the information received and the user- 
friendliness of the network (multiple logistic regression analysis; N=215). 

Factor† Coefficient 
Β 

Standard Error 
SE 

Wald 
χ2 

Odds Ratio 
OR (95%CI) 

Applicability of the 
information received 

2.8 0.4 43.8 16.0 (7.0-36.4)** 

User-friendliness of the 
network 

1.2 0.5 6.1 3.3 (1.3-8.6)* 

Completeness of the 
information received 

1.1 0.4 6.7 3.0 (1.3-6.8)* 

†Six significant variables (p < 0.1) from the univariate analyses were included in the multiple logistic 
regression analysis. 
*p < 0.05 
**p < 0.001 
 
Impact 
Information increased the knowledge and understanding of 153 of 206 questioners 
(74%). Qualitative analyses of the data from the related open questions showed that 
questioners often used the information they received from ArboAntwoord experts as a 
foundation for good judgement, support for a decision or a second opinion. For 
example, one questioner wrote “I could now provide an answer to a question that 
management asked me to solve”. Another said “Discussion issue can be checked off: 
good reliable information shed better light on this”.  
 
In total, 51 of 205 questioners (25%) reported that the information had or will have an 
impact on their work or work functioning. This percentage increased to 34% in a 
subgroup analysis that only included the data of the questioners who had the intention 
to actually apply the answer to their work situation (67% of total). Answers to the open 
questions illustrated that the information often had an impact beyond that of the 
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individual questioner. For 32 of the questioners (16% of total), the information 
facilitated changes in working conditions at the company or department level (Table 4). 
For example, one respondent mentioned “Finally, the dust accumulating tapestry was 
removed from the office and replaced”. Also, on the individual level the information 
sometimes helped to improve the workplace or work situation (6%), and for some 
questioners, the information even helped to reduce health complaints or improve work 
functioning (3%). Table 4 includes several illustrative remarks made by OSH questioners 
who perceived that the received information had an impact on their work or work 
functioning. A final subgroup analysis showed that the impact of the information was 
influenced by company size (p = 0.049). In our sample, an answer to a question from a 
worker from a large company impacted work or work functioning significantly more 
often than an answer to a question from a worker from a small or medium-sized 
company. Impact was not influenced by gender, age, educational level, occupation and 
internet use (p > 0.05).  
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Table 4 Illustrative remarks made by OSH questioners who perceived that the received information had 
an impact on their work or work functioning (N=205).  
Impact information 
(Level of impact) 
Description of impact 

Illustrative remarks 
 

Questioners who perceived 
information had an impact 
on work or work 
functioning 

 
n (%) 

(1) Company level: 
Information 
improved working 
conditions in a 
company or 
department. 
 
 

“The information supported my advice to the 
manager to buy new office chairs. We will 
soon test two types of chairs”.  
 

32 (16) 

“Now we have improved registration methods 
in the case of calamities or safety accidents”.  
 
“Working clothes were purchased for the 
entire department”.  
 

(2a) Individual level 
related to work and 
workplace: 
Information 
improved workplace 
or work situation.  
 

“I do not have to work in soldering fumes any 
more. I have spent a lot of time solding and 
inhaled the fumes all day. I did not have any 
local exhaust ventilation, but now the system 
will arrive tomorrow”.  
 

13 (6) 

“…now I have more moments of rest and less 
work pressure...”  
 
“My work took too much of my energy. It 
caused me stress. With the information, my 
boss and I could establish adjustments in my 
working time and rest-breaks”.  
 

(2b) Individual level 
related to work 
functioning and 
health:  
Information 
improved work 
functioning or 
reduced complaints.  
 

 “I got new glasses, tailor-made for working 
with the computer. I see better now, and I am 
less tired”. 
 

6 (3) 

“I worry less. The noise at work is not 
dangerous; it cannot impair my hearing. 
Nevertheless, the noise can cause interference 
with my work and communication”.  
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DISCUSSION 
General Findings 
Overall, most OSH questioners perceived the network ArboAntwoord as user-friendly 
(81%), easily accessible (75%) and easy to handle (67%). The majority judged the 
information received as complete (69%) and applicable (70%), and almost all 
questioners believed they had received this information on time (84%). Seventy-one 
percent was (very) satisfied with the network overall. A multiple logistic regression 
analysis showed that the applicability of information to the specific context of the 
question(er) had the highest association with the questioners’ overall satisfaction. The 
completeness of the information received and the user-friendliness of the expert 
network also had a positive influence on questioners’ overall satisfaction. For 74% of the 
OSH questioners the received information increased knowledge and understanding. 
For 25% of the questioners, the received information changed their work, work 
functioning or health, i.e., for 16%, the impact of the information went beyond the 
individual questioner as it helped to improve working conditions in a company or 
department; for 6%, the provided information facilitated the improvement of an 
individual workplace or work situation, and for a limited number of questioners (3%), 
the information could improve work functioning or reduce health complaints. 
 
Comparison with literature  
Quality and overall satisfaction 
Although research has shown that health-related expert facilities can produce satisfied 
health questioners [4,29,36,37,44], studies on factors that can influence questioners’ 
overall satisfaction in the health care setting are scarce [45,46]. In concordance with our 
findings, Petter and Fruhling [46] and Biemel and Hassanein [45], who both studied 
health-related information facilities, found that the quality of an information facility and 
the quality of the information it provides are associated with overall user satisfaction. 
Outside the field of healthcare, more information is available. An extensive literature 
review, including 180 papers on the use and success of new information systems, 
concluded that there is strong evidence that both the perceived quality of a new facility 
and the quality of the information it provides influence user satisfaction [40].  
 
Our specific findings on the influence of user-friendliness, applicability and 
completeness are difficult to compare to prior research because the quality of the 
information facility (e.g., usefulness, learnability and ease of use) and the quality of the 
information it provides (e.g., applicability, completeness and correctness) are to our 
knowledge always analysed as composed constructs. In our study, neither quality 
aspects were studied as composed constructs because our aim was to provide specific 
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knowledge to help create or redesign health-related expert services and because of the 
poor internal consistency identified.  
 
Our analysis of the separate variables suggests that online expert networks in the field 
of OSH that aim to satisfy questioners could especially focus on the applicability of 
information, although user-friendliness of the network and completeness of 
information should also be addressed. In particular, experts should try to provide 
information that addresses not only the essential “main” question but also the context 
of the question(er). To accomplish this, a dialogue between questioner and expert may 
be important. Although the ArboAntwoord facility provides the possibility to provide 
feedback on a question or answer for further clarification, illustration or information, 
this feature is not often used. It is possible that the dialogue has to be stimulated more 
or that other types of dialogue features have to be added, such as a chat box with the 
experts. Combining network features with popular new mobile or computer application 
software like WhatsApp Messenger or Skype may also help stimulate the dialogue 
between questioner and expert. Both the construct of applicability and the construct of 
completeness require further exploration to determine what makes information 
applicable and complete to OSH questioners. Finally, usability testing before launching 
a new expert network is essential for addressing user-friendliness [31,47]. 
 
Impact 
While we could not find specific studies on the impact of expert networks or services in 
the field of OSH, many studies and reviews in other fields of healthcare have shown that 
(online) health information and advice can have an impact on patients, health 
consumers, professionals and policy makers. Online information and decision support 
systems have been shown to impact the knowledge and understanding of its users, 
several health-related behaviours and treatment decisions [8,48-52]. Similarly, research 
has shown that internet social networking, support groups and communities have 
influenced knowledge, decision making, feelings of social support, emotional well-
being and health-related behavioural actions in patients with all kinds of illnesses [53-
57].  
 
In our study, the information provided by the experts had an impact on the questioners’ 
OSH situation. The information was more likely to increase the questioners’ knowledge 
and understanding than to directly impact their work, work functioning or health. As 
the majority of questioners had the intention to actually apply the information to their 
work situation, this finding can be partially explained by the fact that it generally takes 
more time than 90 days to realise an effect on these outcomes. Another explanation 
might be that a number of questions did not require any immediate action to change 
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behaviour or work. For example, the question “can computer work, for 8 hours a day, 5 
days a week cause my low-back pain?” may worry people but often does not need 
direct action. Questions asked in ArboAntwoord were generally not very urgent in the 
sense of requiring acute care. Especially in the context of OSH questions with a 
relatively low urgency, another cause might explain the difficulty of accomplishing 
behavioural change. In the theory of planned behaviour [58] and the ASE-Model [59], 
behavioural intention is influenced by attitude, social influence and (self) efficacy. These 
factors may either facilitate or deter OSH questioners to take action. The theory of 
diffusion of innovations may also provide a useful perspective. In this theory, a 
behavioural change is preceded by several essential consecutive behavioural states and 
steps: knowledge, persuasion, decision, implementation and confirmation [60]. Likely, 
not all questioners are reaching all of these behavioural states, which may hinder them 
taking action. It might be interesting to further explore the factors that facilitate or 
hinder OSH questioners to take action on the information or advice. We did found that 
an answer to a question from a worker from a large company impacted work or work 
functioning significantly more often than an answer to a question from a worker from a 
small or medium-sized company. Possibly, large companies have a better internal OSH 
infrastructure, such as incompany OSH professionals or human resource managers who 
can further realise changes in OSH. 
 
In contrast to our expectations, the information provided by experts more often had an 
impact on working conditions at the company level than on the individual level. One 
might expect that questioners who are managers or OSH professionals have more 
influence on OSH at the company or department level than individual workers. Our 
findings did not support that idea. It is possible that workers used the received 
information to try to change colleagues’ behaviour or work directly or by contacting the 
work council, a safety engineer or human resources manager: people within a company 
who have the capability to introduce the issue in a broader company context.  
 
Our study demonstrates that an online expert network can be a useful new strategy for 
improving both OSH knowledge and working conditions. Nevertheless, especially the 
perceived quality of the information and the impact on OSH requires further study. 
Future studies could compare the perceived quality and impact of online expert 
networks and other expert facilities with that of common information facilities, such as 
informational websites. Possibly, expert networks could be embedded within existing 
information sources, such as high-quality informational websites (e.g., when the 
questioner is not able to find an answer on the website, he can be transferred to an 
expert). The choice to study an expert network related to a specific OSH topic, e.g., OSH 
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law and regulation, chemical risks or return to work, could facilitate operationalisation 
and comparison of the perceived quality and impact.  
 
Limitations 
Several methodological limitations should be noted. First, our study’s cross-sectional 
design constitutes a limitation. It would have been superior to use a longitudinal study 
to predict questioners’ satisfaction, and a comparative study, utilising another 
(common) information facility, to evaluate impact. Furthermore, the response rate of 
45% and the limited number of 205 respondents may have resulted in some selection 
bias. Possibly, satisfied questioners for whom the information changed their 
knowledge, working conditions or work functioning might be overrepresented in our 
sample. Conversely, dissatisfied questioners might also have been motivated to fill in 
the questionnaire. Because of a potential selection bias and a lack of detailed 
information on the non-responders, caution is required when generalising our findings 
to working populations using online OSH information. The fact that our questionnaire 
was not extensively pre-tested and validated constitutes another limitation. In 
particular, the findings on impact require further consideration. Even when the 
provided information aided in removing or improving potential OSH risks, the actual 
impact can often only be expected after a longer period of time. Second, it may have 
been better to include specific impact-related outcomes. As the OSH questions 
spanned a variety of topics, natures and purposes, we only asked three non-specific 
questions to explore the impact. Not specifically asking the questioners about the 
impact of the information on health complaints could partially explain why only 3% of 
the questioners’ information impacted this outcome. Additional qualitative study 
designs, e.g., by interviewing questioners about the impact of information received, 
might also have revealed more complete data on the impact of information on OSH. 
 

CONCLUSIONS 
A free-of-charge online expert network can be a useful additional strategy for providing 
applicable, complete and timely information to OSH questioners that may help improve 
safety and health at work. Our findings show that both network quality and perceived 
information quality are associated with questioners’ overall satisfaction with an online 
expert network. When aiming for satisfied questioners, network experts should 
especially focus on the applicability of the information to the context of the questioner, 
as this aspect was associated most strongly with questioners’ overall satisfaction. Online 
expert networks in the field of OSH have the potential to positively impact OSH both 
with regard to knowledge and working conditions at both the individual level and 
company level.  
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ABSTRACT 

Background 
We compared three common user involvement methods in revealing barriers and 
facilitators from intended users that might influence their use of a new genetic test. 
 
Methods 
The study was part of the development of a new genetic test on the susceptibility to 
hand eczema for nurses. Eighty student nurses participated in five focus groups (n=33), 
15 interviews (n=15) or 32 questionnaires (n=32). For each method, data were collected 
until saturation. We compared the mean number of items and relevant remarks that 
could influence the use of the genetic test obtained per method, divided by the 
number of participants in that method. Thematic content analysis was performed using 
MAXQDA software.  
 
Results 
The focus groups revealed 30 unique items compared to 29 in the interviews and 21 in 
the questionnaires. The interviews produced more items and relevant remarks per 
participant (1.9 pp and 8.4 pp,) than focus groups (0.9 pp and 4.8 pp) or questionnaires 
(0.7 pp and 2.3 pp).  
 
Conclusions 
While all three involvement methods revealed barriers and facilitators to use a new 
genetic test, this study suggests that interviews are more appropriate than focus 
groups and questionnaires. This conclusion may be valid for other genetic tests as well. 
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BACKGROUND 
Research knowledge reaches healthcare practice only partially and through a process 
that on average takes many years [1,2]. It is a complicated process that requires changes 
in behaviour, practices and policy from different stakeholders [3]. An important activity 
or action before applying a new knowledge product in practice is the identification of 
items that can hinder or facilitate the use of this product [3,4]. Barriers and facilitators 
are often related to the research product itself, the context and the implementation 
strategies used [5,6]. Accounting for these barriers and facilitators prior to actual 
application is supposed to result in knowledge products that are better tailored to the 
needs of the intended users and to the context [3,4,7].  
 
The involvement of intended users is recognised to be important for the identification 
of potential barriers and facilitators [3,4,6,8-11]. The most common methods of 
involving users are focus groups, interviews and questionnaires [12-14]. The aim of 
using these methods is to explore the diversity of attitudes, ideas or beliefs on potential 
barriers and facilitators to use a new knowledge product [13]. Remarkably, research 
comparing the output and efficiency of these methods, e.g., on the number of barriers 
and facilitators taking into account the effort to obtain them, is scarce [15]. Involving 
users and analysing their attitudes, ideas or beliefs takes time and effort. If one method, 
or a combination of methods, has a higher output per participant, it would be a more 
attractive option in the process of applying new knowledge products in practice. We 
used the opportunity to compare three common involvement methods in an ongoing 
scientific study aiming at developing a genetic test for the susceptibility to hand 
eczema. 
 
Hand eczema (HE) is a common skin disease with one-year period prevalence rates 
reportedly ranging from 6% to 11% in the general population of Northern Europe 
[16,17]. Some occupations, e.g., hairdressing and nursing, show an increased risk of HE 
due to the frequent contact with irritants or allergens [18,19]. Hand eczema also has an 
endogenous genetic component [20]. Recent research findings on exposure to irritants 
or allergens and on markers of genetic susceptibility can be used to create a genetic 
test that estimates a personal relative risk for HE: a hand eczema genetic susceptibility 
test [21-23]. If such a test is offered to student nurses, it may contribute to the 
prevention of HE in this profession. The test results could be used for personal 
preventive measures, e.g., wearing special gloves, or even for choosing another career 
within or outside of the profession.  
 
The purpose of this study was to compare the output (per participant) of focus groups, 
interviews and questionnaires in revealing barriers and facilitators from student nurses 
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for using a new genetic test for susceptibility to hand eczema. For this purpose we first 
established the number of different items that can influence student nurses’ decision to 
use this new genetic test for each involvement method (output). Subsequently, we 
evaluated the output in relation to the number of participants needed to obtain this 
output.  
 

METHODS 
Study population 
The designated study population consisted of student nurses who were at least 16 
years of age and attended one of three nursing schools in Amsterdam, the Netherlands. 
Before recruitment, the school institutional review boards agreed with the study 
protocol. In total, four different recruitment techniques were used. First, by email, we 
invited 154 students who studied in the Amsterdam area and participated in an on-
going national cohort study [Visser et al., unpublished data]. In this national cohort of 
approximately 700 student nurses, genetic susceptibility towards HE is studied. 
Secondly, we gave two-minute introductions in classes to invite students to participate. 
Thirdly, we placed posters on school message boards and school cafeteria tables. Lastly, 
by means of convenience sampling, we approached student nurses at the schools 
directly. We made sure that the proportions of participants recruited with these four 
techniques were comparable in the focus groups, interviews and questionnaires. All 
recruitment methods included a brief explanation of the study and a reward for 
participation. When desired, participants were refunded their travel costs.  
 
Data collection 
The execution and analysis of the three qualitative research methods were based on 
core literature [12-14,24]. To create a topic list for guiding the involvement methods 
and the analysis of results we first performed a literature search on factors (items) that 
could influence nurses’ decisions, beliefs or attitudes towards the use of a genetic test 
that estimates the personal risk for HE. The following search strategy was applied in 
MEDLINE via PubMed: ("Dermatitis, Irritant"[Mesh] OR "Dermatitis, Occupational"[Mesh]) 
AND ("Nurses"[Mesh]) AND ("Genetic Predisposition to Disease"[Mesh] OR "Genetic 
Testing"[Mesh]). Because this search did not reveal any relevant studies, we broadened 
the search with the following strategy: ("Genetic Predisposition to Disease"[Mesh] OR 
"Genetic Testing"[Mesh]) AND ("Attitude"[Mesh] OR "Public Opinion"[Mesh] OR beliefs 
[tw] OR facilitator [tw] OR barrier [tw]). This search was limited to information published 
between September 1, 1999 and September 1, 2009, to human studies and to papers 
published in the English language. This search revealed 1,502 possibly relevant studies. 
MR and MV independently scanned all retrieved citations based on title and abstracts. 
Subsequently, the full texts of articles of relevant abstracts were retrieved. Ten relevant 
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studies were selected for the purpose of this investigation [25-34]. From these studies 
and from our personal experience we formulated 22 items that could influence the use 
of a genetic test. The items were clustered in 10 domains and processed in a topic list 
(Appendix 1). The 10 domains were: (1) Expected use of genetic test (results), (2) Test 
content, (3) Feelings and emotions, (4) Involvement with HE, (5) Principles/beliefs, (6) 
Expected effects of HE, (7) Relative risk of developing HE, (8) Accessibility, safety and 
privacy, (9) Practical considerations and (10) Social influence and media.  
 
All three methods comprised of two parts and started with an introduction on the 
purpose of the study, the time schedule and confidentiality. During the first part, 
following the introduction, a hypothetical “case” was presented in which a genetic test 
for susceptibility to HE was introduced (Figure 1). This presentation was concluded by 
two questions: (1) Would you use this test? (yes, no or doubt) and (2) What are your 
motives for using or not using this test? (open question). In the focus groups and 
interviews, answers were first noted by the participants and were subsequently 
discussed. During the second part, we introduced and discussed a topic list with items 
extracted from the literature. Participants were asked if (yes or no) and how (open 
question) the different items of this topic list would influence their choice to use this 
test. The items that had already been discussed during the first part were not reviewed. 
After this discussion, participants were invited to mention supplemental items.  
Before application, the focus group protocol, interview protocol and questionnaire 
were all piloted. Additionally, a draft version of the electronic questionnaire was tested 
on comprehensibility among four workers from the Academic Medical Center (AMC) in 
Amsterdam, the Netherlands. By convenience sampling, we recruited one worker from 
the catering service, one from the transport service and two student nurses. 
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Case: A genetic test for susceptibility to hand eczema 
 

 

Hand eczema is an inflammation of the skin of your hands. Skin contact 
with water, soap or irritants can cause hand eczema. Symptoms may 
vary between mild redness and itching to scaling, blisters and fissures. 
Once hand eczema has developed, it is very hard to cure and often the 
symptoms will reoccur repetitively. The risk of hand eczema can be 
minimized by the proper use of cleaning agents, using cotton gloves 
underneath occlusive gloves, using protective hand crèmes etc.  
 
 
Apart from exposure to irritants, the risk of developing hand eczema is 
also influenced by personal genetic susceptibility. Suppose that there is 
a new genetic test, that can estimate your personal susceptibility to 
hand eczema.  On average, 1 out of 5 nurses develops hand eczema. The 
test result tells you if your personal risk of getting hand eczema is above 
or below average (for example: 3 times higher, or 3 times lower than 
average).  
 
 
For this genetic test a bit of mucus is collected by brushing the inner 
cheek with a cotton swab. The cells in the mucus sample are examined 
in a laboratory. You get the result within a few weeks.   
 

 

  
Questions: 
(1)  Would you use this test? (yes/no/doubt) 
(2)  What are your motives for using or not using this test 
 (according to you, what are the pro’s, con’s and doubts)?  
 

 

Figure 1 Case: A genetic test for susceptibility to hand eczema. The case was used to guide the focus 
groups, interviews and questionnaires. 
 
The focus groups were held between October and December 2009 and were 
moderated by MR. MV participated as the case presenter and observer. Both 
researchers had been trained in qualitative methods. Focus group sessions lasted for 
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about two hours and were audio recorded. Five to eight student nurses participated in 
each group, numbers depending on availability for the scheduled time. Participants 
received a gift coupon with a value of 20 Euro. The “case” was presented using 
PowerPoint and ended with the two discussion questions. We stimulated discussion by 
asking open-ended, non-guiding questions and encouraged all participants to 
contribute. To facilitate the discussion of the topic list in the second part of the session, 
we presented each domain (if not mentioned before) on flip-over sheets. We stopped 
the data collection at the point of data-saturation, i.e., when two subsequent focus 
groups did not reveal any new items that could influence using a genetic test for HE. 
 
Interviews were executed between February and April 2010 by MR, MV and MMV. The 
interviews lasted for about 45 minutes, were audio recorded and took place in a quiet 
room. Participants received a gift coupon with a value of 10 Euro. The “case” and the 
questions were provided in text and read out loud to the participants (Figure 1). After 
reading the case the interviewer left the room for a short period while the participants 
noted down their answers. Subsequently, the answers were discussed. To facilitate the 
discussion of the topic list in the second part of the interview, we presented all 
clustered literature items to the participants (if not mentioned before) on small cards. 
The interview data collection process was ended at the point of data-saturation, i.e., 
when three subsequent interviews did not reveal any new items. 
 
The electronic questionnaire was emailed to 51 participants in May 2010. We sent out 
one email reminder. Respondents were rewarded with a small gift (value 5 Euro). 
Participants received an introductory email with a hyperlink to the electronic 
questionnaire, which included 56 questions and took about 20 minutes to complete. 
The questionnaire mainly followed the protocols of the focus groups and interviews, 
which involved starting with the “case” and the two discussion questions on the use of 
the test and related motives. Subsequently, we introduced the domains one by one on 
separate pages. For each of the items within these domains participants were asked if 
(yes or no) and how (open question) the item would influence their choice to use this 
test. Before proceeding to the next domain, participants were invited to provide 
supplemental items. Respondents were not able to go back to a previous page. The 
questionnaire data collection was ended at the point of data-saturation, i.e., when five 
subsequent questionnaires did not reveal any new items. 
 
All three methods were concluded by the participants’ completion of a short 
questionnaire on personal and professional characteristics and general knowledge of 
and experience with genetics and genetic testing (Appendix 2). Because we believe that 
the stakeholders’ perceived satisfaction with their involvement and contribution during 
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the involvement method can directly influence their involvement output, we added the 
question: “How satisfied are you with your contribution during the focus 
group/interview/survey?” To prevent bias due to socially desirable answering, this 
questionnaire was completed anonymously.  
 
Data analysis and coding 
MR and MV performed a thematic content analysis with the data from all involvement 
methods. The audio-taped data from the first part of the focus groups and interviews 
was transcribed and analysed using MAXQDA software (VERBI Software, Marburg 
Germany, 2006), that facilitates organising and presenting large quantities of qualitative 
data. Each relevant unit of text (remark) was coded according to the taxonomy of 10 
domains and 22 items as extracted from the literature. Remarks that could not be coded 
according to our taxonomy were iteratively discussed by MR and MV, and if necessary 
new items or domains were created. From this point on, “literature items” refer to items 
spontaneously mentioned during the first part of the involvement methods that 
corresponded with one of the 22 items extracted from literature. “New items” refer to 
items spontaneously mentioned that were additional to the literature. We also noted 
whether the items hindered or facilitated the use of a genetic test for hand eczema 
susceptibility.  
 
The output per participant of an involvement method was calculated by the total 
number of items (literature + new) or the total number of relevant remarks (literature + 
new) obtained per method, divided by the number of participants in that method, i.e., 
the mean number of items or relevant remarks per participant. The total number of 
items revealed per method could not be compared statistically as the total number of 
items is related to the combined group and not to individuals. For interviews and 
questionnaires the number of remarks per participant were compared using Wilcoxon’s 
rank-sum test. The number of remarks per participant in the focus groups could not be 
compared statistically with that of the interviews and questionnaires, because the 
number of remarks was only available per focus group and not per individual. To 
establish (i.e., rule out) possible differences in participant characteristics between the 
methods we applied the Chi-Squared test for dichotomous variables, the Yates & 
Cochran test for ordinal variables, and One-way ANOVA for continuous variables. For 

this purpose we used α = 0.1.  
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RESULTS 
Participant characteristics 
Determined by the saturation criteria, 80 student nurses participated in the three 
involvement methods. A total of 33 nurses in five focus groups, 15 interviews and 32 
questionnaires (questionnaire response rate 63%) were needed. Table 1 summarises the 
participant characteristics. Ninety-four percent of the participants was female. Most 
participants were satisfied with their contribution during the involvement methods 
(mean grade ≥ 7.5). F ewer interview respondents would use the test (40%) in 
comparison to the participants from the focus groups and the questionnaire 
respondents (73% resp. 78%) (p = 0.02). The questionnaire group included more 
students from a high training level nursing school than the focus groups and interviews 
(p = 0.09). We did not observe any other statistically significant group differences in 
participant characteristics (p > 0.1).  
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Table 1 Participant characteristics and responses comparing focus groups, interviews and questionnaires.  
Participants characteristics 
 

Focus groups 
(n=33 participants) 

Interviews 
(n=15 participants) 

Questionnaires 
(n=32 participants) 

Gender 
Female % 
 

94 
 

87 63 

Age  
Mean (min–max) 
 

21.9 (18–45) years 
 

23.6 (17–42) years 22.0 (18–42) years 

Training level   
Medium % 
High % 
 

 
45 
55 

 
47 
53 

 
22 
78 

School year      
First % 
Second % 
Third %   
Fourth %          
  

 
6 

15 
49 
30 

 
27 
13 
7 

53 

 
25 
25 
25 
25 

Would you use the test?            
Yes % 
No % 
Doubt % 
 

 
73 
9 

18 

 
40 
40 
20 

 
78 
6 

16 

Do you have a genetic disease 
yourself? Yes % 
 

6 
 

13 13 

Do you have a genetic disease in 
the family? Yes % 
 

36 
 

33 47 

Have you done a genetic test 
yourself? Yes % 
 

15 
 

0 9 

Has someone in your social 
environment done a genetic test?  
Yes % 
 

24 7 16 

Have you heard or read of genetic 
tests before this questionnaire? 
Yes % 
 

85 
 

87 91 

Self-rated knowledge of genetics 
and genetic testing, scale 1–5  
Mean (min–max) 
 

2.7 (1–5) 
 

2.6 (1–4) 2.9 (1–5) 

Satisfaction with contribution and 
involvement, scale 0–10  
Mean (min–max) 
 

7.8 (4–10) 7.5 (5–10) 7.6 (5–10) 

 
Comparison between involvement methods  
During the first part of the three involvement methods, participants made 355 relevant 
remarks, which represented 35 different items that could influence using a test for 
susceptibility to HE (Table 2; Appendix 1). Sixteen of the 35 items had a facilitating 
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effect on use, 10 had a hindering effect and nine could have both effects. Seventeen of 
the 35 items came forward during all three types of involvement methods. Of the 22 
literature items, 21 were also spontaneously mentioned in one or more involvement 
methods; only one literature item, “religious beliefs”, was not mentioned 
spontaneously. Ten of the 21 mentioned literature items came spontaneously forward 
during all involvement methods or were spontaneously mentioned by more than 50% 
of the participants in at least one involvement method. These 10 items were: 
“preventive measures”, “test is redundant: not decisive/definite to acquire HE”, “test 
message”, “curiosity”, “fear”, “need to know personal HE risk”, “have HE”, “have 
acquaintance with HE”, “seriousness of HE” and “effects of HE on personal work 
functioning” (Table 2). Of the 35 items, we considered 14 to be new in comparison to 
the literature. Seven of the 14 new items were mentioned during all involvement 
methods or were mentioned by > 50% of the participants in one involvement method. 
These seven items were: “extrapolating to take preventive measures for family or 
children”, “increase knowledge in general”, “selection of education or work type”, “low 
test effort”, “feelings of (in)security about developing HE”, “only for contribution to 
science”, and “a test on HE goes too far”.  
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Table 2 Comparison of literature items and new items mentioned by student nurses during focus group 
sessions, interviews and questionnaires. Items can have a facilitating (+) or hindering (-) effect on the use 
of a genetic test for susceptibility to hand eczema.  
Domains  
Items 
New items  

Focus groups 
(n=33 

participants) 
 

% within 
method 

Interviews 
(n=15 

participants) 
 

% within 
method 

Questionnaires 
(n=32 

participants) 
 

% within 
method 

Expected use of genetic test (results) for HE 
o Preventive measures (+) 
o Test is redundant: not decisive/definite to 

acquire HE (-) 
o Extrapolating to take preventive measures for 

family or children (+) 
o Test result will only lead to more (un)careful 

preventive behaviour (-) 
o To in crease knowledge in general (+) 
o Selection of education or work type (+/-) 
 

 
>50 
>50 

 
<10 

 
10–50 

 
<10 
<10 

 
>50 
>50 

 
10–50 

 
10–50 

 
10–50 

<10 

 
10–50 
10–50 

 
<10 

 
0 
 

10–50 
<10 

Test content  
o Test message (+/-) 
o Low test effort (+) 
 

 
<10 

10–50 

 
10–50 
10–50 

 
10–50 
10–50 

Feelings and emotions 
o Curiosity (+) 
o Fear (-) 
o “Need” to know personal HE risk (+) 
o Feelings of (in)security about developing HE (+/-) 
 

 
<10 

10–50 
10–50 
10–50 

 

 
10–50 
10–50 
10–50 
10–50 

 

 
<10 
<10 

10–50 
<10 

Involvement with HE 
o Interest in genetic diseases in general (+) 
o Have HE (+) 
o Have acquaintance with HE (+) 
o Professional involvement (+) 
o Only for contribution to science (-) 
 

 
0 

10–50 
<10 
<10 
<10 

 
10–50 
10–50 
10–50 

0 
10–50 

 
0 

10–50 
10–50 

<10 
10–50 

Principles/beliefs 
o Religious beliefs (-) 
o Principally in favour of or against genetic 

testing (+/-) 
o Deterministic beliefs: will wait and see if I will get 

HE (-) 
 

 
0 

10–50 
 

<10 

 
0 

<10 
 

<10 

 
0 
0 
 

0 

Expected effects of HE 
o Seriousness of HE (signs and symptoms) (+/-) 
o Effects HE on personal work functioning (+) 
o Shame caused by HE (+) 
o Effects of HE on others in work (patients or 

colleagues) (+) 
o Effects on employers or employment (+) 
o Effect on daily life (+) 

 
 
 
 
 

 
10–50 
10–50 

<10 
<10 

 
<10 

0 

 
10–50 
10–50 
10–50 
10–50 

 
0 

<10 

 
10–50 

<10 
0 
0 
 

0 
0 
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Table 2 (Continued)    
Relative risk of developing HE 

o Cumulative incidence of HE in this nursing 
population: 1:5 (+)  

o Low-risk HE skin type (pigmented) (-) 
 

 
10–50 

 
<10 

 
10–50 

 
0 

 
0 
 

0 

Accessibility, safety and privacy 
o Insecurity surrounding the protection DNA 

and test results (-) 
o Accessibility to test results (-) 
o A test on HE goes too far (what is next?) (-) 
 

 
10–50 

 
10–50 
10–50 

 
10–50 

 
10–50 
10–50 

 
0 
 

0 
<10 

Practical considerations 
o Test expenses (-) 
o Test location (+/-) 
 

 
<10 

0 

 
0 
0 

 
<10 
<10 

Social influence and media 
o Opinion of acquaintances on a genetic test for 

HE (+/-) 
o Acquaintances (will) take a genetic test for HE 

(+/-) 
o Media forum used (+/-) 

 

 
<10 

 
0 
 

0 

 
10–50 

 
0 
 

<10 

 
0 
 

<10 
 

0 

 
Throughout the five focus groups, participants made 157 relevant remarks (4.8 remarks 
per participant), which represented a total of 30 different items (0.9 items per 
participant). In comparison, the fifteen interviewees made 126 remarks (8.4 remarks per 
participant), which represented 29 items (1.9 items per participant), while the 32 
questionnaire respondents made 72 remarks (2.3 remarks per participant), which 
represented 21 items (0.7 items per participant) (Table 2; Table 3). The interview 
participants gave significantly more relevant remarks per person than the questionnaire 
respondents (p < 0.0001). For the focus group participants such a comparison could not 
be calculated because data was on group level only. The total number of spontaneously 
mentioned items that were in addition to the items found in literature (in total 14) 
varied per method: the focus groups revealed 13 new items in relation to the literature, 
while the interviews revealed 11 and the questionnaires revealed 8. 
 
The influence on “others in work” and a “low risk skin type” were exclusively mentioned 
during the focus groups (Table 2). The “interest in genetic diseases in general” and the 
“media forum used” were solely mentioned during the interviews. The questionnaires 
did not reveal any new items that were not mentioned in the other two methods. 
Although several literature items were not mentioned spontaneously during a focus 
group, interview or questionnaire, they were all confirmed to be relevant for the use of 
the test during the discussion of the topic list in the second part of the involvement 
methods.  
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Table 3 A comparison of remarks and items per person from focus group sessions, interviews and 
questionnaires. Remarks and items may influence student nurses’ choice to use a genetic test for 
susceptibility to hand eczema.  
 Focus groups 

(n=33 participants) 
Interviews 

(n=15 
participants) 

Questionnaires 
(n=32 participants) 

Total number of remarks  
(per person: mean, 25–75 percentile)  
 

157 
(4.8) 

126 
(8.4, 4–10)§ 

72 
(2.3, 2–3)§ 

Total number of items 
 (per person: mean)  
 

30 
(0.9) 

29 
(1.9) 

21 
(0.7) 

Number of remarks describing items 
corresponding with literature  
(per person: mean, 25–75 percentile)  
 

127 
 

(3.8) 

93 
 

(6.2, 3–8)§ 

54 
 

(1.7, 1–2)§ 

Number of items corresponding with 
literature  
(per person: mean)  
 

17 
 

(0.5) 

18 
 

(1.2) 

13 
 

(0.4) 

Number of remarks describing new 
items in addition to literature  
(per person: mean, 25–75 percentile)  
 

30 
 

(0.9) 

33 
 

(2.2, 1–3)§ 

18 
 

(0.6, 0–1)§ 

Number of new items in addition to 
literature  
(per person: mean)  
 

13 
 

(0.4) 

11 
 

(0.7) 

8 
 

(0.3) 

§25–75 percentiles could only be calculated for interviews and questionnaire as they provide data on the 
individual level.  
 

DISCUSSION 
Per participant, interviews revealed most barriers and facilitators for using a new 
genetic test. On average, interview participants produced 1.9 items and 8.4 relevant 
remarks per participant, in comparison to 0.9 items and 3.8 remarks for focus group 
participants, and 0.7 items and 1.7 remarks for questionnaire respondents. Although 
interviews revealed more items per participant, the total number of different items was 
similar to that revealed by the focus groups. Both methods were needed to reveal all 
different items present in the study population. In total, interviews revealed 29, focus 
groups 30, and questionnaires only 21 items. All three methods disclosed items that 
could influence the use of the test that had not been revealed by the literature search.  
 
To our knowledge, there are only a few studies comparing the output of involvement 
methods [35-39]. Kaplowitz et al. [37] studied the value of mangrove wetlands among 
residents living in Yucatan, Mexico and compared focus groups and interviews. The 
authors showed that the interviews revealed more different discussion topics than the 
focus groups, while we found that the total number of items was about equal. Fern et 
al. [35] who compared the number of unique items (ideas) regarding communication 
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strategies or concerns on job opportunities for women suggested in focus groups and 
interviews, concluded that focus group participants produced only 60% to 70% of the 
items that would have been produced in an individual interview. In our focus groups, 
participants produced 47% (0.9 pp / 1.9 pp) of the items of the interview participants. 
Unfortunately, both Kaplowitz et al. [37] and Fern et al. [35] did not study the 
differences and similarities of the output contents. Fern et al. [35] also investigated the 
differences between interviews and questionnaires and between questionnaires and 
focus groups. They found that interviews revealed more relevant items than 
questionnaires. However, in contrast to our study, the authors concluded that 
questionnaires revealed more relevant items than focus groups. Possibly, the 
complexity of our study topic (genetics and genetic testing) in comparison to the topic 
of the study of Fern and colleagues (job opportunities for women) could account for 
the observed differences. Participants in our focus groups and interviews often asked 
for clarification concerning genetics and genetic testing. The questionnaire participants 
did not have this opportunity. Clearly, complex topics are less suitable for the detection 
of new items through questionnaires. Furthermore, combining qualitative methods 
(triangulation) is mentioned to be an important criterion for finding all different 
opinions and views in a particular population [12-14]. Similarly, in our study both focus 
groups and interviews were needed to reveal all different items in the study population. 
The questionnaires did not add any items that were not already mentioned during the 
other two methods.  
 
In contrast to our findings, Folch-Lyon et al. [36], who compared the attitudes towards 
contraception in Mexico with focus groups and questionnaires, found no apparent 
differences between the attitudes (items) revealed by the two methods. Similarly, Ward 
et al. [38], who compared the outputs (items) of focus groups and questionnaires of 
three studies on family planning, also found that the outputs of both methods were 
highly similar. The authors concluded, however, that focus groups brought forward 
more in depth-information than questionnaires. Wutich et al. [39], who compared the 
output (remark percentage) of these methods about sensitive topics in water-policy 
development, concluded that the methods revealed similar remark percentages when 
they concerned low or moderately sensitive topics. The authors also concluded that the 
focus groups could reveal higher statement percentages when discussing very sensitive 
topics with an opportunity to exchange important information or present a solution. In 
our study, we discussed hand eczema, an occupational disease that is very common 
among nurses. Although HE is probably not a very sensitive topic, participants may 
consider HE to be serious, and viewing the test as an opportunity for HE prevention 
may have stimulated discussion. Again, the complexity of our study topic may have 
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enlarged the difference between the output per participant of the focus groups and 
interviews and that of the questionnaires. 
 
This study is one of the first comparing stakeholder involvement methods on revealing 
items that could influence the use of a new health-related knowledge product, such as 
a genetic test. Our study has several limitations. The coding process and its resulting 
taxonomy was a subjective process that included the interpretation of data by MR and 
MV. Possibly, other researchers would have preferred different domains and items. 
Furthermore, some items may overlap or fit in more than one domain. Nevertheless, the 
large differences in output (per participant) between interviews and questionnaires and 
between focus groups and questionnaires would most likely have remained. Another 
constraint is the observed group difference in training level. The group of questionnaire 
respondents included more high training level student nurses (78%) than the focus 
groups (55%) and interview participants (53%). An expected effect of this difference is 
that more items and remarks would be revealed in the group with high training level 
nursing students because they possibly may have had more reflection on this topic. 
However, we observed the opposite. Next, the percentage of participants that were not 
willing to use the test was significantly higher for the interviews than for the focus 
groups and questionnaires. A more thorough inspection of data on individual level 
showed that not-willing interview participants, on average, revealed more remarks than 
the participants who were willing or were doubtful. Possibly, interview participants who 
were not willing to use the test had reflected more extensively on the advantages and 
disadvantages of the test. However, in the questionnaires, the number of remarks per 
participant did not show a tendency to differ among the participants who were and 
who were not willing to use the test. Therefore, it is not clear whether the ratio of 
participants willing and not willing to use the test influenced the higher number of 
remarks per participant. A theoretical limitation could be the effect of the interviewers 
(MR, MV and MMV) and focus group (MR) moderator on the output [13]; however, we 
are convinced that this effect was negligible because of the standardised protocols. 
Furthermore, the specific nature of our studied research product, a genetic 
susceptibility test meant for a specific stakeholder group in a specific context, limits the 
generalisability of our study findings. Still, our findings on the output of different user 
involvement methods are probably useful when evaluating views of intended users to 
other genetic tests. We recommend that future research studies repeat our study 
design for different research products and tools in different contexts. Last, this study 
only compared the involvement methods on output per participant. Future studies 
could evaluate the efficiency of the involvement methods more thoroughly, by 
including all costs and benefits, e.g., time and effort spent on recruiting participants and 
transcribing or analysing data. Because in this study questionnaires only revealed a 
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small part of the barriers and facilitators, time spared only using questionnaires was 
outweighed by the limited output. We estimate that overall, interviews seemed most 
efficient in terms of cost and benefits. Time spent to recruit participants was in favour of 
the interviews as we only needed 15 participants. Furthermore, the time needed to 
prepare and execute the focus groups and interviews was similar, although two 
researchers were needed to guide the focus groups. We estimate that the time to 
analyse the output was similar for both methods.  
 

CONCLUSIONS 
We conclude that focus groups, interviews and questionnaires with intended users can 
all reveal a substantial number of barriers and facilitators to use a new genetic test. In 
this study, interviews and focus groups both revealed a higher number of items that 
can influence the use of the genetic test than questionnaires. Interviews and focus 
groups may be combined to reveal all potential barriers and facilitators in a study 
population. For the application of a new genetic test in practice, our findings suggests 
that interviews constitute the most appropriate method as the total of revealed barriers 
plus facilitators divided by the number of participants was highest. This conclusion may 
be valid for other health-related research products as well. 
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ADDITIONAL FILES 
Appendix 1 Description of literature items and new items mentioned by student nurses during focus group sessions, interviews and questionnaires. Items may 
influence student nurses’ choice to use a genetic test for susceptibility to hand eczema.  
Domain  
Items 
New items 
 

Explanation of items 

Expected use of genetic test (results) on HE  
(1) Preventive measures 
 
(2) Test is redundant: not decisive/definite 

to acquire HE 

(1) Participant would use the test for taking measures to prevent the development or worsening of HE 
by minimising exposure or maximising skin care. 

(2) Participant would not use the test because he/she thinks it is redundant. A positive test will not 
mean you certainly acquire HE. A negative test does not guarantee you will not acquire HE.  

(3) Extrapolating to take preventive 
measures for family or children 

 
(4) Test result will only lead to more 

(un)careful preventive behaviour 
 
 

(5) To increase knowledge in general 
(6) Selection of education or work type  

(3) Participant would use the test because the test results indirectly provide information to family 
members or children, can be used to identify their susceptibility for HE, and can possibly be a reason 
to take preventive measures. 

(4) Participant would not use the test because he/she thinks that a negative test result will lead to 
uncareful preventive behaviour (not minimising exposure and not using sufficient skin care) or that 
a positive result can lead to overprotective preventive behaviour, jeopardising compliance to hand 
hygiene. 

(5) Participant would use the test to increase knowledge in general. 
(6) Participant would use the test result as advice in their choice of education or type of work. 
 

Test content  
(1) Test message (1) Participant would use the test if the results contain clear and useful statements on personal HE 

susceptibility and tailored advice on possible preventive measures (from advice on the type and 
price of effective skin products and gloves to advice on strategies to reduce exposure at work).  

(2) Low test effort 
 

(2) Participant would use the test because it takes no effort: a buccal swab is easy, fast and not painful. 
 

Feelings and emotions  
(1) Curiosity 
(2) Fear 
(3) “Need” to know personal HE risk  

(1) Participant would use the test just out of curiosity about their personal HE susceptibility. 
(2) Participant would not use the test because they fear their personal HE susceptibility. 
(3) Participant would use the test because they feel a need to know their personal HE susceptibility. 

(4) (In)security about developing HE 
 

(4) Participant would use the test because he/she thinks that a test result would give a feeling of 
security, or as a confirmation of his/her own suspicions about susceptibility. Participant would not 
take the test if he/she thinks that it would only give rise to feelings of insecurity about if and when 
HE will develop (especially with a positive test result). 



 

 

Appendix 1 (Continued)  
Involvement with HE  

(1) Interest in genetic diseases in general 
 
(2) Have HE 

 
(3) Have acquaintance with HE 
 

(1) Participant would use the test because he/she has an interest in genetics, genetic diseases or 
genetic testing in general. 

(2) Participant would use the test because he/she has HE now or has had it in the past and 
consequently knows how unpleasant HE can be. 

(3) Participant would use the test because he/she has an acquaintance with HE and knows how 
unpleasant HE can be. 

(4) Professional involvement 
 
(5) Only for contribution to science 
 

(4) Participant would use the test because he/she works in health care. He/she is nurse and, 
therefore, feels acquainted with health innovations. 

(5) Participant would only use the test to contribute to science. He/she does not want to know their 
test results.  

 
Principles and beliefs  

(1) Religious beliefs 
(2) Principally in favour of or against genetic 

testing 

(1) Participant would not use the test because of his/her religious beliefs.  
(2) Participant would not use the test because he/she is principally against genetic testing: you 

should not interfere with nature. Participant would use the test because he/she is principally in 
favour of genetic testing (these participants stated they were a bit tired of the people that are 
principally against genetic testing).  

(3) Deterministic beliefs: will wait and see if I will 
get HE 

(3) Participant would not use the test because he or she believes that it cannot change the future: 
you just wait and see if you get HE or not. 

 
Expected effects of HE  

(1) Seriousness of HE (signs and symptoms) 
 
 
(2) Effects HE has on personal work functioning 
  
(3) Shame caused by HE 

(1) Participant would not use the test because he/she thinks (the symptoms of) HE is (are) not 
serious (“your hands only get red and itchy, and HE is not cancer”). Participant would use the 
test because he/she thinks (the symptoms of) HE is (are) serious. 

(2) Participant would use the test because he/she thinks HE will impair his or her own work 
functioning. For example, pain can result in work absence.  

(3) Participant would use the test because he/she will feel ashamed of their HE.  
(4) Effects of HE on others in work (colleagues or 

patients) 
(5) Effects on employers or employment  
 
 
(6) Effect on daily life 
 

(4) Patients may not want to be treated by a nurse with HE. Furthermore, colleagues may have to 
work more hours to sickness absence of a colleague with HE.  

(5) Participant would use the test to convince his/her employer to supply products for adequate 
skin care and prevention. Participant believes that using the test will raise awareness about HE 
and indirectly lead to better work conditions. 

(6) Participant would use the test because he/she thinks it can negatively affect functioning in daily 
life (for example, sports and dish washing). 
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Relative Risk of developing HE  

(1) Cumulative incidence of HE in this nursing 
population: 1:5 

(1) Participant would use the test because of the high prevalence of HE in the nursing population. 

(2) Low-risk HE skin type (pigmented) 
 

(2) Participant would not use the test because he/she knows that having a pigmented skin lowers 
the risk of getting HE. 

 
Accessibility, safety and privacy   

(1) Insecurity surrounding the protection of 
DNA and test results 

(2) Accessibility to test results 

(1) Participant would not use the test because he/she doubts that their DNA and test results are 
sufficiently protected. 

(2) Participant would not use the test because he/she worries about disclosure of his/her test 
results to people such as family and employers. 

(3) A test on HE goes too far (what is next?) 
 

(3) Participant would not use the test because he/she worries that in the future, a genetic test 
would be used to test for every single little defect, and a lot of meaningless tests would be 
performed. 

 
Practical considerations  

(1) Test expenses 
(2) Test location  

(1) Participant would not use the test if he/she has to pay (a high price). 
(2) Participant would (not) use the test if the test will be a “self-test” that can be used at home (e.g., 

available in drugstore) or if the test will be performed at a general practitioner’s office or a 
hospital. 

 
Social influence and media  

(1) Opinion acquaintances on a genetic test for 
HE 

(2) Acquaintances (will) take a genetic test for 
HE 

(3) Media forum used 

(1) Participant would (not) use the test if the opinion of acquaintances on a genetic test for HE is 
negative/positive (family, friend, colleague, etc.). 

(2) Participant would (not) use the test if an acquaintance will (not) use a genetic test for HE. 
 
(3) Participant would use the test if the right media forum or channel is chosen through which the 

test is presented (e.g., schools, television, and internet). 
 

 
 



CHAPTER 4 

179 

Appendix 2 Questionnaire on personal and professional characteristics and knowledge of genetics and 
genetic testing. 
 
Personal and professional characteristics 
Gender: male / female Age: ………… City of residence: ..………………………………………………… 
School name: ……………………………..…………………………………… School year:  .………………… 
Knowledge of genetics and genetic testing 

(1) Do you have a genetic disease yourself? 

o No 

o Yes, namely: …………………………………………………………………………………… 
(2) Do you have a genetic disease in the family?  

o No 

o Yes, namely: …………………………………………………………………………………… 
(3) Have you done a genetic test yourself?  

o No 

o Yes 
For which disease: …………………………………………………………………………………. 

(4) Has someone you know had a genetic test?  

o No 

o Yes 

o For which disease:  .…………………………………………………………………………… 
(5) Have you heard or read of genetic tests before this questionnaire?  

o No 

o Yes 
(6) How would you rate your knowledge of genetics and genetic testing? 
 

 
 
 
 
Satisfaction involvement 

(7) How satisfied are you with your contribution on a scale from 0 to 10 (i.e., were you able to 
contribute everything you wanted to contribute during the focus group/interview/survey?)?  
……………………………………………………………………………………………………………. 
 

Very low  
 

    
 

   
 

   
 

   
 

  Very high 
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GENERAL DISCUSSION 
This final chapter includes a discussion of the main research findings against the study 
objectives: (1) assessing OSH information needs and seeking behaviours of workers, (2) 
evaluating whether and how online expert networks can be a useful strategy for 
supplying workers with high-quality information and answers complementary to other 
sources in the OSH knowledge infrastructure and (3) exploring which user involvement 
method or methods may be most appropriate for providing information that can 
support the development of high-quality knowledge products and implementation 
strategies that fit the needs of the intended users. Potential methodological constraints 
are considered. Consequently, the implications for future practices and research are 
discussed, and recommendations are formulated. We close with general conclusions.  
 

MAIN FINDINGS 
Worker information needs and seeking behaviours 
Our research project showed that many workers have OSH questions. In practice, the 
information-seeking behaviours of workers and the available OSH knowledge 
infrastructure often fail to provide workers with complete or correct answers. 
 
Up to 70% of Dutch workers (including employees, self-employed, managers and OSH 
supervisors in this thesis) may have at least one question related to safety and health at 
work per year. Workers’ questions are often related to OSH risks, OSH laws and 
regulations or interventions for improving OSH. Of all workers with OSH questions, 
approximately 40% try to solve their questions by seeking information or advice. In 
doing so, most turn to Google (51%) or seek advice from an OSH professional in the 
company (37%). We found that a worker is more likely to seek information when he or 
she believes that solving the question is beneficial or not solving it is dangerous (OR 2.8; 
95%CI: 1.8–4.5), when he or she has negative emotions about the OSH issue (OR 1.8; 
95%CI: 1.1–3.0) or when he or she is encouraged by others to seek information (OR 1.8; 
95%CI: 1.0–3.0). Only 50% of the workers looking for OSH information will find the 
information and the answers they seek. Answers that workers find when using common 
information sources (generally online sources) may often be incorrect (80%). With 
regard to OSH questions, presumably, many workers lack the skills, experience or 
motivation to formulate an answerable question, seek and find information, appraise 
information, compose correct answers and apply the information adequately in their 
daily practice. Simultaneously, the available knowledge infrastructure seems to support 
workers insufficiently in finding complete and correct answers. Further development of 
the OSH knowledge infrastructure seems required. This may include improving worker 
information-seeking skills or motivations but may also include developing information 



CHAPTER 5 

183 

sources and facilities that more adequately support workers in the process of 
progressing from question to answer. 
 
Online expert networks 
We found that an online OSH network of qualified experts can provide workers with 
high-quality, tailored information and answers. This information often positively 
impacts workers’ knowledge, work or work functioning. In this thesis, we mainly 
focused on the evaluation of the online network ArboAntwoord, a network of 
approximately 80 qualified OSH experts dedicated to answering the OSH questions of 
Dutch workers free-of-charge. 
 
Online expert networks seem especially applicable as a source for additional or second-
opinion information for relatively non-urgent OSH questions. Workers mention hosting 
and support by a trustworthy professional organisation, anonymity and timely answers 
within 7 days as important requirements for use. We used a newly developed answer 
quality checklist to evaluate 600 randomly selected answers provided by qualified 
experts in two online OSH networks. The answers proved to be of high quality. The 
quality increased substantially when answers were provided by more than one expert 
(OR 4.9; 95%CI: 2.7–9.0). The quality of the given answers was independent of the 
professional background of the questioner (workers vs. OSH professionals) or the 
affiliation of the expert (university vs. non-university affiliated). In general, 
approximately 90% of the answers in both networks were sufficiently relevant, 
objective, readable and polite, and did not contain excessive, redundant or unnecessary 
details. Nonetheless, approximately 30% of the answers were too concise, lacked 
sufficient information to answer every aspect of the question or included insufficient 
references or sources. The extensiveness of the answer could be improved in both 
networks. The relative shortcomings may be due to a lack of time or inadequate 
instruction of the participating OSH experts. Overall, 86–93% of the experts’ answers in 
both online networks were in partial or complete agreement with the best available 
research or practice evidence. In a comparative study, we determined that workers who 
used an online network of qualified OSH experts had a significantly higher chance of 
finding a correct answer (62%) than workers who used other sources of information, 
most often online information found through Google (19%) (Rate Difference 43%; 95% 
CI: 30%–54%). This effect was independent of the difficulty of the question (easy vs. 
complex), the topic of the question (OSH content vs. OSH laws and regulations) and the 
structure of the question (single vs. double question). In the comparative study, the 
OSH questions that had to be answered included one main question that could be 
answered with “yes”, “no” or “possibly” (i.e., the main answer conclusion). A subgroup 
analysis revealed that the rate of correct answer conclusions in the group who used the 
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network was significantly higher (90%) than in the group of workers who used other 
sources of information (61%) (Rate Difference 29%; 95%CI: 19%–40%). Qualified experts 
in an online OSH network can satisfy OSH questioners to a large extent. Our findings 
show that, overall, 71% of the workers with OSH questions were satisfied with the 
ArboAntwoord network. Questioner overall satisfaction was most strongly associated 
with the perceived applicability of the information to the specific context of the 
question(er) (OR 16.0; 95%CI: 7.0–36.4), although the completeness of the information 
(OR 3.0; 95%CI: 1.3–6.8) and the user-friendliness of the online network facility also 
influenced satisfaction (OR 3.3; 95%CI: 1.3–8.6). For 74% of the questioners, the 
information that was received increased their knowledge and understanding on the 
OSH topic. For 25% of the questioners, the information actually changed their work, 
work functioning or health. Our findings indicate that the information provided often 
had an impact beyond the individual level of the questioner, mostly on working 
conditions at the company level.  
 
Stakeholder involvement for information development 
User involvement during development can provide valuable information for creating 
new knowledge products and implementation strategies that better fit the needs of the 
intended users. Findings from this thesis indicate that some involvement methods may 
be more appropriate than others for this purpose.  
 
We compared three common involvement methods (i.e., focus groups, interviews and 
questionnaires) in an on-going scientific study aimed at developing a genetic test for 
the susceptibility to hand eczema for student nurses. All three methods revealed 
potential valuable information (i.e., barriers and facilitators) for using the new genetic 
test. Interviews with the intended users were most efficient in revealing barriers and 
facilitators for using a new genetic test, followed by focus groups and questionnaires. 
On average, interviews produced approximately two times more relevant barriers or 
facilitators per participant than focus groups and three to four times more compared to 
questionnaires. After data-saturation, focus groups yielded a similar number of barriers 
and facilitators as interviews; thus, the output of both methods was equal. 
Questionnaires provided substantially less relevant barriers and facilitators. 
 

METHODOLOGY 
The main findings described should be situated in the context of several 
methodological strengths and limitations. As most of these strengths and limitations 
have already been discussed in previous chapters, only a few important issues will be 
discussed in the following sections.  
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Strengths 
The research project presented in this thesis is one of the first efforts to map the OSH 
information-seeking behaviours of workers. We combined several different research 
designs, methods and outcomes using expertise from different scientific disciplines to 
map these behaviours and their outcomes. We consider the different methodologies 
developed to evaluate the quality of the answers thoroughly to be a strength of this 
thesis. Although the quality of health information has been studied previously [1-3], the 
quality of answers to specific health questions in the context of non-professionals has, 
to the best of our knowledge, not been studied before. We developed a new checklist 
to measure answer quality and used a method to measure whether answers were 
evidence-based, accounting for the context of the question(er). Based on the traditions 
of evidence-based practice, a correct answer was defined as “an answer that accounts 
for the context of the question(er) and corresponds with conclusions or 
recommendations based on the best available research or practice evidence” [4,5]. To 
establish whether a particular answer corresponded with the best available evidence, 
we invited two or three experts on this topic to review the given answer by performing 
literature searches. Additionally, the user-centred development of the online network, 
ArboAntwoord, could be considered a strength of this project. This enabled us to 
include the needs and preferences of the users to further improve the usability and 
feasibility of the network. We believe the most apparent strength of our study is our 
effort to evaluate the information-seeking behaviours of the workers and the answers 
of the experts in a real-life setting instead of in a strict experimental setting. In Chapters 
3.2 through 3.4, we evaluated real-life OSH questions and answers. ArboAntwoord 
experts were not explicitly instructed, motivated or rushed as to how to answer the 
questions asked. This increases the ecological validity and may encourage the future 
application of our findings in practice.  
 
Considerations and limitations 
Generalisability 
All studies included in this thesis were performed in the Netherlands with Dutch 
workers who used mostly Dutch information sources to solve their OSH questions. In 
Chapter 2.1, we used a sample of workers from a Dutch online business panel, and in 
Chapters 3.2 and 3.4, we evaluated the users of an online OSH expert network in the 
Netherlands. Furthermore, the rate of non-responders in the studies described in 
Chapters 2.1 and 3.4 may have introduced some selection bias. We have no detailed 
information regarding the characteristics of non-responders that informs us about the 
likeliness of such a bias. Both aspects limit the generalisability of our findings to other 
populations of workers with OSH questions. The incidence and type of questions and 
concerns may vary for several reasons. First, having OSH questions and seeking 
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information or advice is likely to be dependent upon social, psychological or cultural 
conditions [6,7]. Second, the prevalence rates of adverse working conditions and work-
related health problems will diverge per country, sector of industry and occupational 
group [8-11]. Last, because the OSH knowledge infrastructure is a national 
responsibility this structure often differs per country [12,13]. Despite potential 
differences, in global terms, we believe our results are applicable to workers in both a 
national and an international context. Our findings are similar to those in other studies: 
answering health-related questions is difficult for many people, especially for those 
who are not health professionals [14-17]. More well-designed international comparative 
studies that are published as peer-reviewed scientific articles or as easily accessible 
quality reports on the information-seeking behaviours of workers and on the 
effectiveness of the facilities in the OSH knowledge infrastructure are needed. 
 
Study design 
The largest part of this thesis concerns the evaluation of a newly developed expert 
service for workers: the online expert network ArboAntwoord. In biomedical research, 
the randomised controlled trial design is considered to be the gold standard for an 
intervention study, as it minimises selection bias and confounding [18]. The absence of 
a control group in Chapters 3.2 and 3.4 limits the comparability of the findings on 
answer quality, answer impact and the overall satisfaction of questioners. However, we 
believe our findings, particularly those pertaining to the aspects that influence 
questioner satisfaction, are applicable to a wider population and context, as these 
factors have also been found to be relevant in other studies [19]. Concerning the use of 
an RCT design, we discussed employing control groups, but due to several technical 
constraints and the relatively small number of posed questions after launch, we were 
unable to randomly assign the flow of OSH questioners to an intervention (online 
network) and a control group (other information source or strategy) in these studies. To 
optimally assess answer quality, we designed another, comparative study in which one 
group of workers was asked to answer several standardised OSH questions using 
ArboAntwoord, and another group of workers was asked to answer the questions using 
common information sources and seeking strategies (Chapter 3.3). In practice, workers 
in our control group predominantly used informational websites (generally found using 
Google) and not other sources of information, such as the consultation of an OSH 
professional; thus, the quality of answers workers find using sources other than 
informational websites remains largely unknown. Therefore, for the comparative study 
presented in Chapter 3.3, it might have been superior to add a second control group in 
which participants were asked to use advice from professionals in their company or 
social network. For future studies, it is also possible to consider one group of workers 
and provide this group with three sets of two OSH questions: one set inviting them to 
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use an online OSH expert network, one asking them to use online sources and one 
asking them to seek advice from OSH professionals or experts in their personal or 
professional network. This design also accounts for potential inter-individual 
differences. Performing an RCT on the ArboAntwoord network would also have 
demanded a more extensive registration procedure for the potential questioners to 
further map the OSH issue, background variables and consent. We decided not to 
perform this measurement, as we know from the literature that an extensive 
registration process further discourages people from registering on a website [20].  
 
Outcome measures 
Assessing the impact of information and answers on workers’ knowledge and 
understanding of the OSH issue at stake, and on work conditions, work functioning or 
health is not easy. To the best of our knowledge, no validated instruments are available 
for this purpose. Another complicating factor in our evaluation of the impact was the 
large variety in the nature of the questions and in the characteristics of the questioners 
in ArboAntwoord. In retrospect, using a self-reported questionnaire (Chapter 3.4) to 
study the impact of the answers in daily practice may be less appropriate than using 
interviews or focus groups. Data from interviews or focus groups might have provided 
more in-depth knowledge on the impact of the received information for improving 
safety and health at work. Another limitation related to the design of sending 
questionnaires was that we sent our questionnaires on one date every three months. 
This design introduced two limitations. First, this caused variations in the time available 
to realise an impact per questioner, from only a few days for some questioners to a 
maximum of ninety days for others. It would have been better to send each 
questionnaire exactly three months after the workers had asked the question, but the 
technology limited us in this respect. Second, when analysing the effect of information 
on the daily OSH practices, work functioning or health of the questioners (Chapter 3.4), 
sometimes even more time than a maximum period of 90 days after answer provision is 
needed. In this way, our findings on the impact of information on the work setting and 
work functioning (25%) might be an underestimation. Performing an additional follow-
up measurement (after one year) might have revealed other results. However, a serious 
disadvantage of a study design with a long follow-up time period is the introduction of 
an additional recall bias and loss to follow-up. 
 

IMPLICATIONS AND RECOMMENDATIONS FOR PRACTICE 
No answers to OSH questions. What is the problem? 
Our findings indicate that most workers (including employees, self-employed, 
employers, managers and OSH supervisors) have OSH questions and that many do not 
pursue answers to these questions by seeking information or advice. Extrapolating the 
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figures from our study presented in Chapter 3.1 on the Dutch working population of 
almost 8 million people, 5.6 million workers (70%) may have at least one OSH question, 
while approximately 2.2 million of these workers (40%) actually seek information. One 
question is why many workers with OSH questions do not seek information. A second 
question is whether not seeking an answer could be harmful. Our interpretation is that 
the natures of quite a number of OSH questions might imply that these do not require 
(immediate) answers and interventions. Thus, not solving these types of OSH questions 
will not cause dangerous or unhealthy situations. In other cases, however, workers may 
not have had the time to look for information or do not know where to look for 
information, although the nature of their question reflects more urgency and actually 
demands action. Not solving such questions may have serious effects on worker safety 
and health. Therefore, it is important to further study this issue. 
 
Of the workers who have OSH questions and who do seek information, many were 
unable to answer their question completely and correctly. Again using the Dutch 
example (findings from Chapter 3.1) in which approximately 2.2 million workers may 
seek information, 1.1 million questions (50%) may remain unanswered. Extrapolating 
the findings from Chapter 3.3, 80% of the answers to the 2.2 million questions may be 
incorrect (1.8 million). We believe the latter especially concerns relatively complex OSH 
questions. Special skills, motivation and a well-functioning knowledge infrastructure are 
needed to enable workers to find correct answers to health-related questions [17,21,22]. 
Our findings indeed indicate that, in reality, many workers may lack the skills, 
experience or motivation to formulate answerable questions, seek and find information, 
appraise information, compose correct answers and apply information in OSH practice. 
For future studies, it is important to further assess the roles of different skills, 
motivations and experience that are involved in answering OSH questions more 
precisely. One useful factor is health literacy, which is defined as the motivation and the 
ability of an individual to gain access to, understand and use information in ways that 
promote and maintain good health. Instruments for assessing health literacy, such as 
the Rapid Estimate of Adult Literacy in Medicine (REALM) or the Test of Functional 
Health Literacy in Adults, might be adjusted for use with OSH issues [23,24]. Another 
useful and related factor involves the internet skills of the worker. Recently, van 
Deursen [25] developed a new instrument to assess internet skills. He distinguishes 
operational internet skills (e.g., operating an internet browser or internet-based search 
engines), formal internet skills (e.g., navigating on the internet or maintaining a sense of 
location), information internet skills (e.g., choosing a website, defining queries and 
evaluating sources) and strategic internet skills (e.g., developing an orientation toward 
a particular goal and making the right decision to reach this goal).  
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At the same time, the OSH knowledge infrastructures in various countries does not 
seem to support workers sufficiently in answering their OSH questions. Several studies 
have shown that workers do not always have access to OSH professionals [26]. Even 
when access is available, consulting an OSH professional does not always provide 
trustworthy or independent information, and these professionals might be costly to 
consult [26-28]. Workers in our study also indicated that using expert advice is positively 
influenced by hosting and support by a trustworthy organisation, timely answers and 
anonymity when posing a question. Using the Internet, the most popular source for 
OSH information for workers, also induces several challenges. The Internet provides 
access to overwhelming amounts of information that is not always easy to use or of 
high quality [17,29-33]. Today many health providers, knowledge institutes and 
authorities choose to offer health information through health websites. We believe that 
simply providing online health information without considering the barriers people 
face in the process of answering their health questions is insufficient. For example, 
health providers may more often include search engine optimisation to improve 
accessibility and can tailor websites and information to specific target groups to 
increase comprehensibility and applicability. In Canada, the Canadian Center of 
Occupational Health and Safety uses an online strategy presenting thousands of 
frequently asked questions and their answers in a way that is clear and well-organised 
(www.ccohs.ca/oshanswers/).  
 
Overall, there are many good reasons to assume that workers with OSH questions need 
and appreciate more support in the question-to-answer process. It is not known 
whether particular question topics or specific worker groups may need more or 
different support than others. OSH supervisors or managers may constitute an 
interesting special target group for the infrastructure because answering their OSH 
questions has the potential to affect large groups of workers, and their special OSH 
responsibilities are often not well supported. One example of such a special service for 
business is the “Health at work services for business” facility on the NHS Plus website in 
the UK (www.dwp.gov.uk/health-work-and-well-being/our-work/oh-adviceline/). 
Workers who might need more support than others could be workers with low levels of 
education, internet skills or health literacy, temporary or migrant workers and elderly 
workers. To study and develop further prioritising, applying an impact approach may 
be useful. With this approach, support is particularly needed in answering questions on 
potential OSH risks with substantial effects on worker health or safety and with high 
probabilities of occurrence in the working population as a whole or in specific 
occupational groups.  
 

http://www.ccohs.ca/oshanswers/�
http://www.dwp.gov.uk/health-work-and-well-being/our-work/oh-adviceline/�
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Developing the OSH infrastructure? 
In this thesis, we propose three potential strategies to further develop the OSH 
knowledge infrastructure with the aim of facilitating and supporting workers in 
progressing from question to answer. The first strategy is a course in which workers 
learn to ask more easily answerable questions and to find, appraise and apply 
information. This could be an evidence-based OSH information course that is not equal 
but is similar in concept to the evidence-based practice courses for professionals. We 
would encourage the development of a special course for OSH supervisors or 
managers. From another perspective, the development and implementation of a course 
for the public at large that deals with answering health questions in general can be 
considered [34]. Such an evidence-based health course seems especially feasible 
because of late, people increasingly demand and are increasingly expected to manage 
their own health and healthcare [35]. Evidence-based health courses could be relatively 
concise and can be given in a blended form using contact hours and online sources, 
such as an e-course. An essential element in such a course is to teach people that it is 
wise to start the process by visiting quality sources that are developed for a specific 
audience by an independent high-quality institute. These institutes offer knowledge 
products in which scientific knowledge has already been selected and enriched with 
the preferences of specific users groups such as, in evidence-based guidelines, 
recommendations or decision rules. Similar sources for evidence-based health 
information are often provided by universities, national/international knowledge 
institutes or health organisations. Workers could also be provided with checklists for 
judging information quality that include basic aspects, such as checking whether the 
information is up-to-date and from a reliable source [1,36]. Health organisations and 
public or occupational health services may offer evidence-based health courses as a 
new product or service to their clients.  
 
The second strategy we explore in this thesis is creating high-quality information and 
knowledge products and tools that are tailored to the needs of their potential users 
(e.g., workers) by user involvement during the development phase. Despite the potential 
positive effects of tailoring information, user involvement has not become standard 
practice [37-39]. Time and financial constraints may be one cause of this phenomenon. 
Another reason may involve pre-existing hesitations to give influence to persons and 
institutions outside universities and healthcare organisations. Findings from Chapter 4 
demonstrate that some methods of user involvement may be more appropriate than 
others for providing information useful in developing tailor-made, high-quality 
knowledge products and implementation strategies. We recommend that financers, 
developers, implementers and researchers involve stakeholders actively during the 
development of knowledge products and consider the method of involvement in the 



CHAPTER 5 

191 

light of the aims and resources. The literature may sometimes provide information on 
what method to choose [40,41]. When aiming at identifying the whole pallet of 
potential barriers and facilitators to the use of a genetic test efficiently (and potentially 
other knowledge products), interviews with intended users may be the most suitable 
method.  
 
The third strategy we explore in this thesis is using ICT tools or facilities (technologies) 
that can support workers in completing one or more stages in the process from OSH 
question to answer. We focused on expert advice facilities and specifically on online 
expert networks. This strategy is discussed more thoroughly in the following sections.  
 
Creating expert advice facilities? 
We perceive OSH expert advice facilities as a complementary source of information to 
other information sources in the knowledge infrastructure. Such expert facilities are 
especially applicable for relatively complex but non-urgent OSH questions that 
otherwise may not be easy to answer correctly. These services may act as a promising 
and essential part of an efficient primary care system for OSH, and they can be of great 
value for the large majority of workers in the world that, at this moment, have no 
occupational health and safety professional support at all. We believe that charging 
workers for the information and advice may create a barrier for use. Expert advice 
facilities can be embedded in a more extensive website that promotes health and safety 
at work by publishing alerts, newsletters and contest questions, and provides FAQs and 
other useful OSH information. This may further reduce the workload on the locally 
available experts who are answering the questions.  
 
Several possibilities to offer OSH expert facilities exist. Telephonic expert facilities have 
the advantage of providing workers with information directly, and they create the 
opportunity for a dialogue between workers and OSH experts. Similar services are 
provided in the UK and Canada by governmental initiatives, whereas these also offer 
the possibility to ask questions online. The internet is the most popular way to provide 
health information and healthcare for reasonable costs [42,43]. The internet has the 
additional advantage of reaching large groups of people for whom it may be difficult to 
travel or to communicate one-on-one [43]. The anonymity that the internet can provide 
may also be an advantage for some questioners. Innovative online expert networks and 
online communities or forums fit in the e-health tradition. Especially because a clear 
shortage of highly qualified OSH professionals exists in many countries [44], such online 
facilities may provide workers with an effective and efficient way to have access to 
specialised OSH professionals. This may particularly hold true for developing countries 
that have an enormous lack of OSH professionals caused by poor educational facilities, 
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by a lack of awareness of OSH problems and by limited financial resources. Providing 
such services for developing countries can be viewed as an effective and efficient way 
to provide specialised development aid. 
 
A large-scale online expert network or community may create a self-regulating 
information quality mechanism, such as that proposed by Wikipedia. Participants in the 
expert network or community may automatically correct potentially incorrect 
information, although some moderation in transferring questions to other experts and 
in checking questions and answers for language and privacy issues remains necessary. 
From our experience in this project, providing a high-quality answer will generally not 
take an expert more than half an hour, and it may give the expert an interesting 
opportunity to develop additional insight into the OSH problems and perceptions on 
the work floor. The workload of providing answers is distributed over the experts 
participating in the network. When focusing on satisfied questioners, our findings 
suggest that a good applicability of information most strongly influences overall user 
satisfaction. The completeness of the information and the user-friendliness of the 
network are also important. Experts should provide sufficient information and answers 
that address more than just the “main” question. They should also take into 
consideration the context of the question(er). To accomplish this, a dialogue between 
questioner and expert has many advantages and needs to be facilitated. The 
ArboAntwoord facility provides the possibility to give feedback on a question or answer 
or to ask for further clarification, but this feature was not often used. It is possible that 
the dialogue has to be stimulated more or that other types of dialogue features have to 
be added, such as a chat box for direct communication with the experts. Combining 
network features with popular new mobile or computer application software (“Apps”) 
should be stimulated to further increase access and usability of an online expert advice 
facility.  
 
We believe our positive findings on answer quality are due in large part to the highly 
qualified participating experts in our network. These experts were employed by a 
university, a national expert centre or a highly qualified OSH organisation, had 
national/international expertise on a specific OSH topic, had at least five years of 
experience on this topic and participated in at least one knowledge dissemination 
activity. Similar highly qualified experts may be necessary to guarantee high answer 
quality in expert OSH answering services. The influence of the characteristics of the 
experts on the answer quality needs further study. It may be an attractive strategy to 
compare the OSH expert service in the future with an online OSH community or forum 
without any specific expert requirements. Such a community is potentially larger and 
less expensive than a network that includes only qualified experts. A serious 
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disadvantage can be that less qualified experts may provide low-quality answers. 
Online expert facilities and other strategies aiming at supporting workers in the process 
from OSH question to answer deserve more attention and careful evaluation that is 
published in international peer-reviewed journals. 
 
Impact, benefits and costs 
Although OSH expert advice services can benefit work practice and work functioning, 
investments in the technical aspects of a facility, the moderation and the experts 
require an analysis of both benefits and costs. This is especially relevant today, as 
demographic changes and advances in healthcare have strongly increased the costs of 
healthcare and will likely further increase costs in the decades to come [45]. An 
exploratory business case is provided in Box 1 to stimulate thinking about new and 
innovative projects for providing tailored and high-quality OSH information.  
 
Box 1 Exploratory business case for an online occupational safety and health expert service for workers in 
the Netherlands and presumably for workers in other high-income industrialised countries. 

 
With an average expert answering time of 30 minutes and with the cost of hosting and supporting the 
technical aspects of the online facility, each answer from a high-quality online expert service might 
cost approximately 85 Euro (including 35 Euro for software hosting and support and 50 Euro per half 
an hour for the expert); answering 100 questions would make 8,500 Euro. Furthermore, the costs of 
moderation (5 minutes per question * 100 questions * 100 Euro hourly rate = 833 Euro) and 
marketing, service development and management (25 Euro per question) need to be included. In this 
case, the total cost would be 11,833 Euro.  
 
Findings from Chapter 3.4 of this thesis suggest that for 15% of all questioners, the impact of the 
answers went beyond the individual questioner, as it helped to improve working conditions in a 
company or department; for 9% of all questioners, the provided information facilitated the 
improvement of their personal work, work functioning or health. Thus, hypothetically, 9 of 100 
answers will impact workers individually, and 15 of 100 answers may have an impact on work, work 
functioning or health on a company level. Assuming that a company or department has an average of 
10 workers, these 15 answers might influence the work, work functioning or health of approximately 
150 company workers altogether.  
 
As these outcomes as such are difficult to compare directly to the costs, the benefits might also be 
expressed in financial capital. If the 100 answers would contribute to the prevention of a two-month 
sickness-absence period of two of the 150 workers with a modal monthly income (3116 Euro, 
including costs for the employer), this would yield a benefit of 12,464 Euro. Even in this case, the 
return of the investment is positive. It may become even more positive when the direct medical costs 
(e.g., general practitioner or physiotherapist) would be included in the analysis.  
 

 
Following the example of the business case, an OSH expert facility for workers may 
already be cost-effective when answering a minimum of 100 questions, given a number 
of assumptions and conditions. Financing, developing or implementing an expert 
advice facility will profit from an up-scaling of the number of questions posed in the 
network. This, in turn, demands extensive marketing campaigns and the inclusion of 
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more experts. The issue of cost-effectiveness and investment requires more 
consideration in future studies.  
 
Who is responsible? 
Because workers, employers, social security bodies, insurance companies and 
governments may all benefit from sources and facilities that provide tailored, high-
quality OSH information and advice, the responsibility to finance such sources requires 
some discussion. In EU countries, providing employees with access to high-quality 
information on OSH is defined as the primary responsibility of the employer [46,47]. 
However, national and international governmental authorities play a major role in OSH, 
as they have the responsibility for the supervision and maintenance of a prescribed 
policy. The ILO Convention 187 [48] article 3 states: “each member state (…) shall 
promote basic principles such as assessing occupational risks or hazards; combating 
occupational risks or hazards at source; and developing a national preventive safety 
and health culture that includes information, consultation and training.” Either way, 
employers or national authorities have the duty to adequately inform workers on safety 
and health at work. Our findings indicate that despite several good initiatives, neither 
employers nor authorities entirely live up to their information, consultation and training 
responsibilities. We believe that national and international authorities related to labour 
and health, including the European Union and national ministries, the World Health 
Organization (WHO), the International Labour Organization (ILO), the International 
Social Security Association (ISSA) and national institutes on OSH, should further 
prioritise, organise and finance research and development efforts of high-quality 
information sources and facilities for workers. In this process, the involvement of and 
cooperation with social security bodies, workers’ unions and employers’ organisations 
is essential, especially for providing input on priority topics, development and 
implementation. Several countries, such as Canada, Germany and the UK, have already 
set up easily accessible, free-of-charge online or telephonic OSH expert facilities [49-51]. 
These examples are successful and may act as models of good practices for others.  
 

IMPLICATIONS AND RECOMMENDATIONS FOR RESEARCH 
From our findings, we recommend three areas for future study:  
 

o To assess in more detail what groups of workers may need to be supported most 
in the process of progressing from an OSH question to a complete and correct 
answer. Part of the research may focus on supervisors, managers or higher staff 
because their positions confer them with special responsibilities and enable 
them to potentially reach a large(r) group of workers. High priority can be given 
to companies or sectors with a relatively poor OSH infrastructure or culture. The 
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focus may also be on high-risk groups of workers, such as temporary employees, 
migrant workers, the self-employed, elderly workers or workers with low health 
literacy or limited internet skills. These groups may need support more than 
others. Another issue to study is which topics of OSH questions require the 
development of strategies or facilities that provide workers with easy access to 
high-quality information or answers. The study may focus on high-impact OSH 
risks, such as (potential) OSH risks that have a substantial effect on worker safety 
or health and that have a high probability to occur. For example, noise as a risk 
factor for noise-induced hearing loss, is a serious problem for the quality of life of 
many workers. There are also good arguments for developing and studying 
information facilities for OSH risks with a high human effect that mainly exist in 
high-risk occupational groups, such as divers, scaffolders, hairdressers, nurses, 
demolition workers, international journalists or taxi drivers. These may include 
serious safety risks caused by high pressure, physical violence or working at 
heights; serious chronic hand eczema caused by chemicals and water; 
occupational cancer by asbestos; or contraction of hepatitis B through 
contamination while working as a community health care professional.  

 
o To compare the effectiveness of expert facilities with other information facilities 

and sources. In this respect, the quality of answers in relation to the 
characteristics of the experts might be an important research area. We believe 
that our positive findings on answer quality are due at least in part to our highly 
qualified participating experts. We recommend conducting more studies on how 
answer quality can be positively influenced by selecting or by improving expert 
performance. Expert characteristics, such as years of working experience, the 
area of expertise (e.g., specialised vs. general experts), the expert motivation and 
the invested effort in answering questions (which could be measurable by 
answering time and answer length) can be considered. Options for how to 
improve expert performance (i.e., improving the quality and quantity of their 
answers) include providing clear answering instructions or offering financial and 
other incentives. An interesting possibility would involve comparing an online 
network with qualified experts (similar to ArboAntwoord) with a community 
network or a forum without specific expert requirements. This study should 
include a cost-benefit analysis. When the latter types of networks yield answers 
with similar quality to the expert network, this might be a cost-attractive 
alternative. 

 
o To further develop methods and instruments for measuring not only the 

information-seeking behaviours of workers but also the impact of OSH 
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information and answers on worker knowledge, self-confidence in solving 
problems, concrete improvements in working conditions, work, work 
functioning, safety, health or well-being. Interviews or focus groups may be 
more useful than questionnaires for establishing and understanding the 
potential impact of the information and answers provided. It might be sensible 
to focus such studies on specific groups of workers and specific types of OSH 
questions. Future studies might also explore in more detail the impact-related 
outcomes, such as worker empowerment or self-efficacy. For these outcomes, 
validated instruments are available. We found that information often had an 
impact beyond that of the individual questioner. It is important to explore the 
context and social effects of this phenomenon in more detail and to search for 
aspects that encourage the sharing of information for realising changes in work 
and health. This knowledge could facilitate further financing and, thus, the 
continuation of new high-quality OSH information facilities. This is important 
because in healthcare in general, an often-discussed problem is how to maintain 
and finance information sources after their development and primary 
evaluation. 

 

CONCLUSIONS 
In conclusion, while many workers have OSH questions, the information-seeking 
behaviours of workers and the OSH knowledge infrastructure are often insufficient for 
providing complete or correct answers. This thesis illustrates that there are many good 
reasons to assume that workers with OSH questions need and appreciate more support 
in the process from question to answer. Despite several good initiatives, neither 
employers nor authorities live up entirely to their responsibility of providing workers 
with high-quality information, consultation and training on OSH. In addition, nowadays, 
many employers, health providers, knowledge institutes and governments choose to 
offer OSH information through websites. Our findings show that simply providing 
online information without considering the barriers for the workers is not effective. OSH 
expert advice facilities, such as online expert advice networks, seem to be a useful 
strategy complementary to other sources that are commonly provided in the 
knowledge infrastructure, as they overcome several of the barriers workers experience 
in the question-to-answer process. Workers who consult qualified experts in such 
advice facilities find better answers than workers who use more common information-
seeking strategies, which are generally composed of a mixture of informational 
websites. Workers, employers and governments can all benefit from OSH expert advice 
facilities. Such facilities have the potential to further improve OSH practices, both in 
developed and developing countries, and might generate a positive return on the 
investment. Online expert facilities and other strategies aiming at supporting workers in 
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the process from OSH question to answer deserve more attention and careful 
evaluation published in international peer-reviewed journals. 
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SUMMARY 
In both developed and developing countries, many workers are confronted with 
adverse working conditions and work-related health problems. These conditions and 
problems frequently elicit occupational safety and health (OSH) questions in “workers”, 
which in this thesis include employees, self-employed, managers and OSH supervisors. 
To answer OSH questions and make improvements in practice when needed, workers 
seek and apply information or advice stemming from education and training, from OSH 
professionals or from such sources as informational websites, fact sheets, books or 
practice guidelines. In general, answering OSH questions is a difficult process that 
requires specific skills and a well-functioning knowledge infrastructure. It is largely 
unknown whether workers with OSH questions are able to find and apply high-quality 
information to formulate correct answers to their questions and to realise 
improvements in OSH practice. The first objective of this thesis is to investigate the OSH 
information needs and seeking behaviours of workers (Chapters 2.1 and 2.2). 
Subsequently, we evaluate two strategies that aim to support workers better in finding 
and applying answers to their OSH questions: online expert networks and user 
involvement during knowledge product development. Therefore, the second objective 
of this thesis is to assess whether and how online expert networks can serve as a useful 
strategy to supply workers with high-quality information and answers complementary 
to other sources in the OSH knowledge infrastructure (Chapters 3.1, 3.2, 3.3 and 3.4). An 
online network is an innovative expert advice facility in which workers with an OSH 
question can easily find and consult one or more experts on their specific question 
topic. The third objective of this thesis is to explore which user involvement method or 
methods may be the most appropriate for providing information that can support the 
development of high-quality knowledge products and implementation strategies that 
fit the needs of the intended users, i.e., workers (Chapter 4). 
 
Chapter 2.1 includes a questionnaire study on the occupational safety and health 
questions of Dutch workers and on their motivation to seek information or advice to 
solve these questions. It shows that up to 70% of Dutch workers may have at least one 
question related to safety and health at work per year. Such questions often relate to 
OSH risks, OSH law and regulations or interventions to improve OSH. The results of the 
studies in both Chapters 2.1 and 3.2 show that a question is often composed of two or 
more parts. For example, the worker wonders about a specific OSH risk while he or she 
also wants to know how to deal with this specific OSH risk. Approximately 40% of the 
workers with an OSH question actively search for information or advice to solve this 
question. In doing this, many of them turn to Google (51%) or seek advice from an OSH 
professional in the company (37%) or from persons in their social or professional 
networks (35%). We found that workers who perceive their OSH situation as poor have 
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an OSH question more often than respondents with satisfactory or good OSH 
conditions. From Chapter 2.1, we learned more about what motivates workers to seek 
information. A worker is more likely to seek information when he or she believes that 
solving the question is beneficial or that not solving it is dangerous (OR 2.8; 95%CI: 1.8–
4.5), has negative emotions such as fear, stress or anger about the OSH issue (OR 1.8; 
95%CI: 1.1–3.0) or is actively encouraged to seek information, for example by a spouse, 
friend or colleague (OR 1.8; 95%CI: 1.0–3.0). Remarkably, only 50% of the workers who 
seek information in these facilities indicate that they find the information or advice for 
which they were searching. Findings from our study presented in Chapter 3.3 suggest 
that most of the answers that workers find when using common information sources 
(generally a mixture of information websites) may be incorrect. We believe this may 
especially be the case for relatively complex OSH questions.  
 
Chapter 2.2 presents a narrative literature study in which we further explore the 
challenges workers face in the steps from having an OSH question to finding and 
applying the answer. This chapter shows that many workers may lack the skills, 
experience or motivation to formulate an answerable question, seek and find 
information, appraise information, compose correct answers and apply information in 
practice. At the same time, the available knowledge infrastructures also seems 
insufficient to support workers in finding complete and correct answers. These findings 
suggest that further development of the infrastructures is required to support workers 
in finding answers more easily. In Chapter 2.2, we recommend three potentially 
attractive strategies: (1) providing courses in which workers learn to ask answerable 
questions and to find, appraise and apply information, (2) developing online tools or 
facilities that support workers in completing one or more stages in the process from 
OSH question to answer, such as online expert networks or other types of expert advice 
facilities and (3) tailoring information and implementation strategies to the needs of the 
workers to ensure that the information can be applied more easily in practice. In this 
thesis, we focused on online expert networks (Chapter 3) and on tailoring information 
and implementation strategies to the needs of practice by user involvement during 
development (Chapter 4). 
 
In Chapter 3.1, we describe the development of the free-of-charge online OSH expert 
network ArboAntwoord (www.arboantwoord.com), which is a network for workers with 
OSH questions. ArboAntwoord includes a network of 80 highly qualified experts, each 
with expertise on a specific OSH topic. In this chapter, both usability and applicability 
are assessed prior to its implementation in practice. We observed and interviewed 
several users while executing eight tasks that involved important features of the 
network. The users were potential questioners and participating experts. Most features 
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of the online network were usable, although several could be improved. Most tasks 
were executed effectively. Some tasks, such as searching stored questions in categories, 
were not executed efficiently, and participants were less satisfied with the 
corresponding features. Participant recommendations led to improvements. Potential 
questioners indicated that ArboAntwoord could be an applicable tool for OSH 
information; other questioners preferred to also consult a familiar expert. The tool was 
stated to be especially applicable for non-urgent health problems and for assembling 
additional information or a second opinion. Participating experts noted that a network 
might facilitate observing new OSH trends and might stimulate contact between 
workers and OSH experts. Participants in this study mentioned hosting and support by 
a trustworthy professional organisation, anonymity and timely answers as important 
requirements for use. The experimental network was launched in a small-scale 
campaign in October 2008.  
 
In Chapter 3.2, we evaluate the quality of answers that qualified experts provided in 
two online OSH networks; the online network ArboAntwoord and the Helpdesk of the 
Netherlands Center for Occupational Diseases. A random sample of 600 answers was 
assessed with a nine-item answer quality checklist that we developed from the 
literature. The checklist had a high inter-rater reliability. In general, the measured 
quality of the answers provided by the experts was high in both networks. The quality 
of the given answers was independent of the job function of the questioner (workers vs. 
OSH professionals) and the affiliation of the expert (university vs. non-university 
affiliated). We found that answer quality increased substantially when more than one 
answer was provided (OR 4.9; 95%CI: 2.7–9.0). Approximately 90% of the answers in 
both networks were sufficiently relevant, objective, readable and polite, and did not 
contain excessive, redundant or unnecessary details. Nonetheless, approximately 30% 
of the answers was determined to be too concise, lacked sufficient information to 
answer every aspect of the question or included insufficient references and sources. 
Finally, we assessed whether the answers were evidence-based by asking a group of 
reviewers to perform evidence searches on a random sample of questions and answers. 
Although more than half of the answers in both networks were in complete agreement 
with the best available evidence, imperfections such as not providing additional 
elements to an answer or having a slightly different focus in an answer, led the answers 
to be classified as being in partial agreement. Overall, 86–93% of the answers in both 
online networks were in partial or complete agreement with the best available research 
or practice evidence. 

Chapter 3.3 further reports on whether workers could find correct, evidence-based 
answers with or without using an online expert network. This chapter describes a quasi-
experimental study in which two groups of workers were randomly provided with two 
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standardised OSH questions from a pool of 16 standardised questions. The 
experimental group was asked to solve these questions using the online expert 
network ArboAntwoord; the other group could use all common information facilities 
available to them. We evaluated which group was able to find correct, evidence-based 
answers more often. The differences between the results in both groups were 
substantial. We found that workers who used the online expert network found a correct 
answer significantly more often (62%) than the group of workers who used other 
sources of information, which generally included online information found through 
Google (19%) (Rate Difference 43%; 95%CI: 30%–54%). This effect was independent of 
the difficulty of the question (easy vs. complex), the topic of the question (OSH content 
vs. OSH laws and regulations) and the structure of the question (single vs. double 
question). The standardised questions included one main answer conclusion on the 
main question that could be answered with “yes”, “no” or “possibly”. A subgroup 
analysis showed that the rate of correct answer conclusions in the group who used the 
network was significantly higher (90%) than in the group of workers who used other 
sources of information (61%) (Rate Difference 29%; 95%CI: 19%–40%).  
 
In Chapter 3.4, the experiences of the questioners and the potential impact of online 
networks on workers are explored. Over a two-year study period, a web-based 
questionnaire was sent every three months to every (new) user who asked a question in 
the previous 90 days. In total, 851 questions were received from 460 questioners. The 
response rate of the questionnaire was 45%. Although there was room for 
improvement, the findings show that 71% of the questioners was satisfied overall with 
the ArboAntwoord network. Most questioners perceived ArboAntwoord as user-
friendly (81%), easily accessible (75%) and easy to handle (67%). The majority judged 
the information received as complete (69%) and applicable (70%), and almost all 
questioners indicated that they received information on time (84%). The overall 
satisfaction of the questioners was most strongly associated with the applicability of the 
received information to the specific context of the question(er) (OR 16.0; 95%CI: 7.0–
36.4), although the completeness of information (OR 3.0; 95%CI: 1.3–6.8) and the user-
friendliness of the network (OR 3.3; 95%CI: 1.3–8.6) also influenced satisfaction. The 
received information often had an impact on the questioners. For 74% of all 
questioners, the information increased their knowledge and understanding of the OSH 
topic. Of all questioners, 67% had the intention to actually apply the information to 
their work situation. For 25% of the questioners, the information changed their work, 
work functioning or health. Our findings indicate that information provided often had 
an impact beyond the individual level of the questioner, mostly on working conditions 
at the company level.  
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In Chapter 4, we explore which user involvement method may be most appropriate for 
providing information useful for developing new high-quality knowledge products and 
implementation strategies that fit the needs of intended users. We compared three 
common involvement methods (i.e., focus groups, interviews and questionnaires) in an 
on-going scientific study aiming at developing a genetic test for the susceptibility to 
hand eczema for student nurses. In this context, it was determined that all three 
methods revealed barriers and facilitators that could potentially influence the use of the 
genetic test. Interviews with the intended users were most efficient in revealing barriers 
and drivers for using a new genetic test, followed by focus groups and questionnaires. 
On average, interview participants produced approximately two times more relevant 
barriers or facilitators per participant than focus groups and three to four times more 
relevant barriers or facilitators compared to questionnaires. After data-saturation, the 
focus groups yielded a similar output as interviews, while questionnaires provided 
significantly less relevant barriers and facilitators.  
 
In Chapter 5, the final part of this thesis, we summarise and discuss the main findings. 
Recommendations for future practices and research are provided. It is clear that while 
many workers have OSH questions, their information-seeking behaviours and the OSH 
knowledge infrastructure are often insufficient to provide them with complete or 
correct answers. This thesis illustrates that there are many good reasons to assume that 
workers with OSH questions need and appreciate more support in the process from 
question to answer. Despite several good initiatives, neither employers nor authorities 
live up entirely to their responsibility of providing workers with high-quality 
information, consultation and training on OSH. In addition, nowadays, many employers, 
health providers, knowledge institutes and governments choose to offer OSH 
information through websites. Our findings show that simply providing online 
information without considering the barriers for workers is not effective for answering 
workers’ questions. Which topics of questions or which groups of workers would 
require more support than others, needs more study.  
 
Workers, employers and governments can all benefit from providing high-quality 
information and advice on safety and health at work. Moreover, incorrect answers to 
workers’ OSH questions may lead to serious safety and health problems and increased 
costs. Findings from the studies presented in this thesis show that workers who consult 
qualified experts in advice facilities or online networks will find better answers than 
workers who use more common information-seeking strategies, mainly a mixture of 
informational websites. Online expert networks have the potential to improve safety 
and health at work, against relatively low costs, especially because the information 
provided often has an impact beyond that of the individual questioner. Methods or 
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tools that encourage the dialogue between questioner and expert can contribute to 
further improvement of online expert networks. Combining network features with 
popular new mobile or computer application software should be stimulated to further 
increase the accessibility and usability of an online expert network. Online expert 
facilities and other strategies aiming at supporting workers in the process from OSH 
question to answer deserve more attention and careful evaluation published in 
international peer-reviewed journals. Impact evaluation studies on the effects of high-
quality OSH information and advice on work, work functioning or health are 
recommended.  
 



 

 



 

 

 
 
 
 
 
 
 

 
Samenvatting 
 



SAMENVATTING 

210 

SAMENVATTING 
Nog altijd worden wereldwijd veel werkende mensen geconfronteerd met slechte 
werkomstandigheden en daaruit voortvloeiende gezondheidsproblemen. Deze 
werkomstandigheden en gezondheidsproblemen roepen vaak bezorgdheid en vragen 
op over veiligheid, gezondheid en welzijn in het werk (VGW) bij werknemers, 
werkgevers, zelfstandigen, managers en preventiemedewerkers. Het goed 
beantwoorden van deze vragen kan bijdragen aan het verbeteren van 
werkomstandigheden en het voorkomen van gezondheidsproblemen. Om deze VGW-
vragen te kunnen beantwoorden moeten werkenden vaak op zoek naar informatie en 
advies. Hiervoor kunnen ze contact zoeken met professionals zoals een bedrijfsarts of 
veiligheidskundige, kijken of er scholings- en trainingsmogelijkheden bestaan, of 
gebruik maken van informatiebronnen zoals websites, informatiefolders, boeken of 
richtlijnen voor de praktijk. Het beantwoorden van een VGW-vraag is voor een 
werkende niet eenvoudig; het vinden van informatie is een complex proces dat vraagt 
om vaardigheden, tijd en een goed functionerende kennisinfrastructuur.  
 
Tot op heden is het grotendeels onbekend of werkenden met VGW-vragen informatie 
van hoge kwaliteit kunnen vinden, een correct antwoord kunnen formuleren en of zij 
daadwerkelijk verbeteringen in VGW kunnen realiseren wanneer dat nodig is. Het 
eerste doel van dit proefschrift is daarom meer inzicht krijgen in de informatiebehoefte 
en het informatiezoekgedrag van werkenden met betrekking tot veilig en gezond werk 
(hoofdstuk 2.1 and 2.2). Vervolgens zijn twee strategieën onderzocht die werkenden 
misschien beter kunnen ondersteunen in het vinden en toepassen van antwoorden op 
VGW-vragen. De focus ligt hierbij op het bieden van informatie en advies van hoge 
kwaliteit via online expertnetwerken. Een online expertnetwerk is een innovatieve vorm 
van een informatie- en adviesdienst waarbij werkenden eenvoudig toegang krijgen tot 
één of meerdere experts via het internet. Het tweede doel van dit proefschrift is 
onderzoeken of en op welke wijze online expertnetwerken bruikbaar zijn om 
werkenden te voorzien van informatie en antwoorden van hoge kwaliteit, als aanvulling 
op andere informatiebronnen (hoofdstuk 3.1, 3.2, 3.3 en 3.4). Het derde doel van dit 
proefschrift is om te verkennen welke methode van participatie van eindgebruikers het 
meest geschikt is om informatie te verzamelen voor de ontwikkeling van 
kennisproducten en implementatiestrategieën die aansluiten bij de behoeften van 
deze eindgebruikers, in dit geval werkenden (hoofdstuk 4).  
  
Hoofdstuk 2.1 beschrijft een vragenlijststudie naar de informatiebehoefte en het 
informatiezoekgedrag van Nederlandse werkenden als het gaat om vragen met 
betrekking tot veilig en gezond werk. Uit dit onderzoek blijkt dat 70% van de 
werkenden aangeeft jaarlijks één of meerdere VGW-vragen te hebben. Het gaat hierbij 
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vaak om vragen die te maken hebben met het inschatten van risico’s op het werk, met 
wet- en regelgeving of met interventies bedoeld om de veiligheid en gezondheid te 
verbeteren. Regelmatig gaat het om vragen met twee of meer onderdelen of 
subvragen: vragen over een bepaald risico èn over hoe deze situatie het beste 
aangepakt kan worden. Uit de studie blijkt ook dat ongeveer 40% van de werkenden 
met een VGW-vraag aangeeft informatie of advies te hebben gezocht om hun vraag op 
te lossen. Wanneer werkenden informatie zoeken, maken zij vaak gebruik van websites 
die te vinden zijn via zoekmachines als Google (51%), van arboprofessionals in het 
bedrijf, zoals veiligheidskundigen (37%), of van personen in het eigen sociale of 
professionele netwerk (35%). Niet geheel onverwacht blijken werkenden die hun 
arbeidsomstandigheden als slecht ervaren vaker een vraag te hebben dan werkenden 
die hun werkomstandigheden als goed ervaren. In hoofdstuk 2.1 is ook onderzocht wat 
werkenden motiveert om informatie of advies te gaan zoeken. Het blijkt dat werkenden 
eerder informatie zoeken wanneer zij geloven dat het oplossen van de situatie hen 
voordeel zal opleveren of wanneer zij de situatie als gevaarlijk zien (OR 2,8; 95%CI: 1,8–
4,5). Verder blijkt dat negatieve emoties zoals angst, stress of boosheid veroorzaakt 
door de situatie hen aanmoedigen om informatie te zoeken (OR 1,8; 95%CI: 1,1–3,0). 
Ook vrienden of collega’s kunnen hen aanmoedigen om informatie op te sporen (OR 
1,8; 95%CI: 1,0–3,0). Opvallend is dat slechts 50% van de werkenden die informatie gaan 
zoeken aangeeft dat zij in de gebruikte informatiebronnen (alle) informatie of advies 
vonden die zij zochten. Hiernaast suggereren onze bevindingen uit hoofdstuk 3.3 dat 
de antwoorden die werkenden via hun gebruikelijke informatiebronnen vinden in veel 
gevallen incorrect zijn. Dit lijkt vooral te gelden wanneer de vragen beantwoord 
worden via informatieve websites en voornamelijk wanneer het gaat om meer 
complexe VGW-vragen.  
 
In hoofdstuk 2.2 kijken wij naar de uitdagingen en barrières die werkenden ervaren in 
het proces van VGW-vraag tot antwoord. In dit hoofdstuk wordt aan de hand van 
gegevens uit de literatuur onderbouwd dat veel werkenden de vaardigheden, ervaring 
of motivatie missen om achtereenvolgens een beantwoordbare vraag te formuleren, 
informatie te zoeken èn te vinden, informatie te beoordelen, een goed antwoord 
samen te stellen en deze informatie in de praktijk toe te passen. Tegelijkertijd blijkt dat 
de bestaande kennisinfrastructuur werkenden onvoldoende ondersteuning biedt bij 
het vinden van volledige en correcte antwoorden. Dit betekent dat deze 
kennisinfrastructuur verder ontwikkeld moeten worden om werkenden beter bij te 
staan. In hoofdstuk 2.2 worden hiervoor drie strategieën benoemd: (1) het aanbieden 
van scholing, waarin werkenden leren een beantwoordbare vraag te stellen en goede 
informatie te vinden, te beoordelen en toe te passen, (2) het ontwikkelen van (online) 
instrumenten of diensten die werkenden ondersteunen in één of meer fasen in het 
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proces van vraag tot antwoord, zoals een online expertnetwerk of andere vormen van 
expertadviesdiensten op het gebied van VGW en (3) het bieden van informatie en 
implementatiestrategieën “op maat” die tegemoet komen aan de ervaringen en 
behoeften van werkenden waardoor de informatie gemakkelijker in de praktijk kan 
worden toegepast. Zoals vermeld ligt de focus in dit proefschrift op online 
expertnetwerken (hoofdstuk 3) en op het bieden van informatie en 
implementatiestrategieën “op maat” met inachtneming van de behoeften en 
ervaringen van de eindgebruikers tijdens de ontwikkeling (hoofdstuk 4). 
 
In hoofdstuk 3.1 wordt de ontwikkeling en implementatie van het gratis toegankelijke 
online expertnetwerk ArboAntwoord (www.arboantwoord.com) beschreven. 
ArboAntwoord is een netwerk voor werkenden met VGW-vragen, met circa 80 
hooggekwalificeerde experts (ieder met eigen specialisatie) om deze vragen te 
beantwoorden. In dit deelonderzoek is gekeken naar de gebruiksvriendelijkheid en de 
toepasbaarheid van het ArboAntwoord-netwerk als informatiebron voordat het 
daadwerkelijk werd geïmplementeerd in de praktijk. Daarbij werden een aantal 
eindgebruikers geobserveerd en geïnterviewd terwijl zij acht verschillende taken 
uitvoerden die overeenkwamen met essentiële functionaliteiten van het netwerk, zoals 
het aanmelden, een vraag stellen en een antwoord geven. De eindgebruikers waren 
zowel potentiële vragenstellers als experts. De gebruiksvriendelijkheid van het systeem 
bleek redelijk goed, maar behoefde op een aantal punten toch verbetering, met name 
in het zoeken in de opgeslagen vragen en antwoorden. De potentiële vragenstellers 
gaven aan dat ArboAntwoord een geschikte bron van VGW-informatie zou kunnen zijn, 
al gaf een aantal wel aan ook nog een persoonlijk consult met een vertrouwde expert 
(zoals de huisarts) te willen. Zij zagen ArboAntwoord vooral als een geschikt instrument 
voor minder urgente VGW-vragen, voor het verzamelen van aanvullende informatie of 
voor een “second opinion”. De deelnemende experts gaven aan dat een dergelijk 
online netwerk mogelijk het onderkennen van nieuwe VGW-trends en risico’s zou 
kunnen faciliteren en het contact tussen werkenden en VGW-professionals stimuleren. 
Volgens de deelnemers aan deze studie zijn belangrijke voorwaarden voor gebruik van 
een online expert netwerk: hosting en ondersteuning door een betrouwbaar geachte 
professionele organisatie, gegarandeerde anonimiteit en tijdige beantwoording van de 
vragen (binnen 7 dagen). Het met behulp van deze studie verbeterde netwerk werd 
door middel van verschillende kleinschalige mediacampagnes gelanceerd in oktober 
2008.  
 
In hoofdstuk 3.2 wordt de kwaliteit van de antwoorden die hooggekwalificeerde 
experts in twee online VGW-netwerken gaven geëvalueerd: ArboAntwoord en de 
Helpdesk van het Nederlands Centrum voor Beroepsziekten (NCvB). Een willekeurige 
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steekproef van 600 antwoorden werd door twee onderzoekers onafhankelijk van elkaar 
beoordeeld op kwaliteit met behulp van een checklist van negen criteria gebaseerd op 
de literatuur. De beoordelingen van de onderzoekers kwamen in sterke mate overeen. 
De beoordeelde kwaliteit van de antwoorden van de experts in beide netwerken was 
hoog. Deze kwaliteit verbeterde nog wanneer op een vraag meer dan één antwoord 
(door meer dan één expert) werd gegeven (OR 4,9; 95%CI: 2,7–9,0). De kwaliteit werd 
niet beïnvloed door de functie van de vragensteller (werkende of arboprofessional) of 
de werkomgeving van de expert (wel of niet werkend aan een universiteit). Ongeveer 
90% van de antwoorden in beide netwerken was voldoende relevant, objectief, 
leesbaar en beleefd, en bevatte geen overmatige of overbodige details. Niettemin was 
op 30% van de antwoorden wel iets aan te merken: te beknopt, onvoldoende 
informatie om ieder aspect van de vraag te beantwoorden of geen bronverwijzingen 
gegeven. Ook werd in dit onderzoek gekeken of de antwoorden in beide netwerken 
voldoende evidence-based, dus wetenschappelijk onderbouwd waren. Hiervoor 
evalueerde een groep reviewers een kleine steekproef van vragen en antwoorden met 
de opdracht te beoordelen of de antwoorden overeenkwamen met de best mogelijke 
“evidence” uit de wetenschap en de praktijk. De reviewers werd verzocht hiervoor 
systematisch te zoeken naar informatie in de wetenschappelijke literatuur. In totaal 
bleek 86–93% van de antwoorden in beide netwerken gedeeltelijk of volledig overeen 
te stemmen met de best mogelijke evidence uit de wetenschap en praktijk. Meer dan 
de helft van de antwoorden was in volledige overeenstemming met de best mogelijke 
evidence. In andere gevallen waren er kleine onvolkomenheden zoals het ontbreken 
van bepaalde aspecten in het antwoord of een iets andere focus. Deze antwoorden 
werden beoordeeld als gedeeltelijk in overeenstemming met de best mogelijke 
evidence.  

In hoofdstuk 3.3 wordt ingegaan op de vraag of werkenden in staat zijn om correcte, 
wetenschappelijk onderbouwde antwoorden te vinden op VGW-vragen met of zonder 
de hulp van experts, in dit geval experts in het netwerk ArboAntwoord. In dit onderzoek 
kregen twee groepen werkenden willekeurig twee vragen voorgelegd uit een bestand 
van in totaal 16 verschillende standaardvragen. We vroegen de experimentele groep 
om deze vragen te beantwoorden door gebruik te maken van ArboAntwoord. De 
controlegroep mocht gebruik maken van alle bronnen en diensten die zij konden 
bedenken en die tot hun beschikking stonden. We onderzochten welke groep vaker 
correcte, wetenschappelijk onderbouwde antwoorden wist te vinden. Er bleek een 
aanzienlijk verschil tussen beide groepen: de experimentele groep die gebruik maakte 
van ArboAntwoord vond veel vaker een correct wetenschappelijk onderbouwd 
antwoord (62%) dan de groep die gebruik maakte van andere bronnen (19%) 
(verschilpercentage 43%; 95%CI: 30–54%). Deze tweede groep maakte over het 
algemeen gebruik van online informatie die zij vonden via Google. Dit effect was 
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onafhankelijk van de moeilijkheidsgraad van de vraag, het onderwerp van de vraag 
(wet- en regelgeving of anders) en de structuur van de vraag (enkele vraag of vraag met 
deelvragen). Iedere standaardvraag leidde tot één hoofdconclusie door de hoofdvraag 
ervan te beantwoorden met “ja”, “nee” of “misschien”. Subgroepanalyse liet zien dat 
ook het percentage correcte hoofdconclusies in de groep die gebruik maakte van 
ArboAntwoord hoger was (90%) dan de groep die gebruik maakte van andere 
informatiebronnen en diensten (61%) (verschilpercentage 29%; 95%CI: 19–40%).  
 
Na de onderzoeken over de kwaliteit van de informatie en antwoorden gegeven door 
gekwalificeerde experts in online expertnetwerken, is in hoofdstuk 3.4 gekeken naar 
de ervaringen van vragenstellers en de impact die de gegeven informatie mogelijk op 
hen had. Gedurende een studieperiode van twee jaar stuurden we iedere drie maanden 
alle nieuwe vragenstellers een vragenlijst. In totaal werden 851 vragen gesteld door 460 
vragenstellers. In totaal was 71% van de vragenstellers tevreden met het 
ArboAntwoord-netwerk, al was er ook ruimte voor verbetering. Verreweg de meeste 
vragenstellers vonden ArboAntwoord gebruiksvriendelijk (81%), goed toegankelijk 
(75%) en gemakkelijk te gebruiken (67%). De vragenstellers beoordeelden de 
ontvangen informatie en antwoorden als volledig (69%) en bruikbaar (70%) en bijna 
alle vragenstellers gaven aan dat zij de informatie snel genoeg ontvingen (84%). De 
algemene tevredenheid van de deelnemers met het netwerk bleek vooral te worden 
beïnvloed door de bruikbaarheid van de geboden informatie voor de specifieke situatie 
van de vragen(-steller) (OR 16,0; 95%CI: 7,0–36,4). De volledigheid van de informatie (OR 
3,0; 95%CI: 1,3–6,8) en de gebruiksvriendelijkheid van het netwerk (OR 3,3; 95%CI: 1,3–
8,6) waren ook van invloed op de algemene tevredenheid. Veel vragenstellers gaven 
aan dat de geboden informatie en antwoorden ook gevolgen hadden gehad. Voor 74% 
van alle vragenstellers vergrootte de informatie hun kennis en inzicht in het specifieke 
VGW-onderwerp. Tweederde (67%) gaf aan de intentie te hebben om de informatie ook 
daadwerkelijk toe te passen in de eigen werksituatie. Voor 25% veranderde de 
ontvangen informatie daadwerkelijk de werksituatie, het functioneren op het werk of 
de ervaren werkgerelateerde gezondheid. Onze bevindingen suggereren bovendien 
dat de invloed van de geboden informatie vaak verder reikt dan de individuele 
vragensteller: er lijkt vaak sprake van een invloed op werkomstandigheden op 
afdelings- of bedrijfsniveau.  
 
Tot slot verkennen we in hoofdstuk 4 welke methode van participatie van 
eindgebruikers het meest geschikt is om informatie te verzamelen voor de ontwikkeling 
van kennisproducten en implementatiestrategieën die beter aansluiten bij de 
ervaringen en behoeften van die eindgebruikers. Drie gebruikelijke 
participatiemethoden werden vergeleken, te weten focusgroepen, interviews en 
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vragenlijsten. Deze participatiemethoden werden toegepast in een wetenschappelijk 
onderzoek gericht op de ontwikkeling van een genetische test voor de gevoeligheid 
voor handeczeem bij aankomend verpleegkundigen. Het doel was het opsporen van 
mogelijke bevorderende en belemmerende factoren voor het gebruik van deze test. In 
dit onderzoek bleken interviews met de beoogde eindgebruikers het meest efficiënt 
voor het vinden van deze factoren, gevolgd door focusgroepen en vragenlijsten. 
Deelnemers aan de interviews kwamen met gemiddeld tweemaal zoveel relevante 
factoren per deelnemer dan deelnemers in de focusgroepen, en drie- tot viermaal meer 
dan de invullers van de vragenlijsten. Overigens hadden de gezamenlijke focusgroepen 
(na dataverzadiging) wel ongeveer dezelfde opbrengst als het geheel van de 
interviews, terwijl vragenlijsten substantieel minder relevante factoren opleverden.  
 
In hoofdstuk 5 worden de belangrijkste resultaten besproken, waarbij aanbevelingen 
worden gedaan voor onderzoek en praktijk. Het is duidelijk dat werkenden geregeld 
VGW-vragen hebben, maar dat beperkingen in hun zoekgedrag en in de bestaande 
kennisinfrastructuur vaak leiden tot incomplete of zelfs incorrecte antwoorden. Uit dit 
proefschrift blijkt dat er verschillende redenen zijn om aan te nemen dat werkenden 
meer hulp kunnen gebruiken dan nu geboden wordt in het proces van VGW-vraag naar 
antwoord. Ondanks vele goede initiatieven lijken zowel werkgevers als overheid niet 
altijd goed te voldoen aan hun verantwoordelijkheid om werkenden goede informatie 
en adviezen over de veiligheid en gezondheid op het werk te bieden. Daar komt nog bij 
dat veel werkgevers, zorginstellingen, kennisinstituten en overheden er momenteel 
voor kiezen om VGW-informatie aan te bieden via websites. Ons onderzoek laat zien dat 
het aanbieden van online informatie, zonder rekening te houden met de barrières waar 
werkenden tegenaan lopen, vaak niet effectief is. Het is nog onbekend welke groepen 
van werkenden de meeste ondersteuning nodig hebben, en bij welke VGW-vragen. Dit 
zou nader onderzocht moeten worden.  
 
Werknemers, werkgevers en overheid hebben baat bij het bieden van goede informatie 
en goed advies over veiligheid en gezondheid op het werk. Verkeerde antwoorden op 
VGW-vragen kunnen leiden tot veiligheids- en gezondheidsproblemen. Uit dit 
proefschrift blijkt dat werkenden die hooggekwalificeerde experts raadplegen via 
online expertnetwerken betere antwoorden vinden dan werkenden die gebruikmaken 
van meer conventionele informatiebronnen zoals VGW-websites. Expertadviesdiensten 
hebben een grote potentie om tegen relatief lage kosten veilig en gezond werk te 
bevorderen, vooral ook omdat het geboden advies vaak een impact heeft die verder 
reikt dan de individuele vragensteller. Het bevorderen van de dialoog tussen 
vraagsteller en expert kan bijdragen aan het verder verbeteren van online 
expertnetwerken. Het combineren van netwerkfunctionaliteiten met populaire nieuwe 
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mobiele telefoon- of computerapplicatie-software (“Apps”) zou gestimuleerd moeten 
worden om de toegankelijkheid en bruikbaarheid van een online expertnetwerk te 
verbeteren. Online expertadviesdiensten en strategieën die als doel hebben om 
werkenden te ondersteunen in het proces van VGW-vraag tot antwoord verdienen 
meer aandacht en meer evaluatieonderzoek gepubliceerd in internationale, peer-
reviewed tijdschriften. Een belangrijk onderdeel is verder evaluatie- of 
impactonderzoek naar de invloed van informatie en advies van hoge kwaliteit op het 
verbeteren van werkomstandigheden, functioneren en gezondheid. 
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DANKWOORD 
Het is even voor twaalf. Hoog tijd voor enige, zeker niet bescheiden woorden van dank 
aan hen die dank en eer toekomt. Alle onderzoeken, artikelen en mijn proefschrift zijn 
ook een weerspiegeling van jullie ideeën, inzichten, expertise, gedrevenheid en geduld.  
 
Beste Frank, Carel en Annet, jullie bedank ik als eerste. Een aantal jaar geleden schreven 
jullie een innovatief projectvoorstel met als doel werkenden middels online netwerken 
beter toegang te bieden tot bruikbare, evidence-based informatie over 
arbeidsomstandigheden. Werkenden hebben meer dan ooit behoefte aan goede, 
betrouwbare informatie. Wanneer nodig kan het hen een sterkere uitgangspositie 
geven als zij hun arbeidsomstandigheden willen verbeteren.  
 
Frank, mijn promotor, ik wil jou bedanken voor het creatief en volhoudend verzetten 
van vele hoge bergen. Je hebt mij vaak geïnspireerd, niet alleen in onderzoek en werk, 
maar ook tijdens (maatschappelijke) discussies daarbuiten. Je hebt meer gedaan dan ik 
van je mocht verwachten, waarvoor ik je ongelofelijk dankbaar ben. Professor Carel, 
mijn co-promotor en sinds kort promotor, jou wil ik bedanken voor je inzicht, kritische 
blik, vertrouwen en hulp bij relativering van alles wat er bij een promotieonderzoek 
komt kijken. Ik wil je bedanken voor de tijd en de inspanningen die je, mede door je 
ongelofelijk ambitieuze agenda, vaak in de late uurtjes of in het weekend verrichtte. 
Annet, je bent een innovator, veel meer nog dan ikzelf. Jouw kennis en inzicht als 
journalist, bedrijfsarts en kind der techniek heeft op vele manieren positief bijgedragen 
aan dit proefschrift.  
 
Ik wil dit hoofdstuk ook gebruiken om alle leden van de leescommissie Prof. dr. N. 
Klazinga, Prof. dr. H. van Weert, Prof. dr. A. van der Beek, Prof. dr. M. Gehanno, Dr. F. 
Wiesman en Dr. A. van Deursen, te bedanken voor de tijd en de moeite die zij hebben 
genomen om mijn proefschrift te lezen en te beoordelen. In dit kader wil ik ook mijn 
dank en waardering uitspreken voor alle leden van mijn begeleidingscommissie. 
Lieuwe, Nathalie, Floris (again), Gerard en Jacques, jullie bijdrages hebben het 
onderzoek en de artikelen geweldig vooruitgeholpen.  
 
Alle Coronel, NCvB en KCvG collega’s! Jullie hebben allen op je eigen wijze bijgedragen 
aan dit proefschrift. Velen door hun werkelijke deelname aan verschillende 
onderzoeken, anderen door het meedenken en discussiëren over onderzoeks-
gerelateerde onderwerpen of door het bieden van ontspanning en afleiding. Bedankt 
hiervoor. Maaike, kamergenoot, het was een verademing om samen met jou op de 
kleinste en niet meest opgeruimde kamer van het AMC te leven. Je hebt me heel vaak 
fantastisch geholpen met van alles en meer, variërend van statistiek tot e-mails, van het 
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schrijven van artikelen tot deze naar de oud-papierbak brengen. Martijn, naamgenoot, 
goede vriend en paranimf, de afgelopen 3 jaar hebben we veel discussies, grappen, lief 
en leed gedeeld en vooral veel koffie gedronken. Een voorzichtige schatting: 3 koppen 

koffie per dag x € 1,25  x 4 dagen x 45 weken x 3 jaar = € 2025,–  aan koffie die ik zonder 
jou niet had gedronken. Met jouw uurtarief als sportpsycholoog verwacht ik eigenlijk 
dat ik die tweeduizend Euro van je terugkrijg op rekeningnummer ... . Karen, Paul K., 
Thea en Rob, jullie gezelligheid, humor, betrokkenheid en manier van discussiëren is 
erg belangrijk voor mij geweest, mijn dank hiervoor. Alle andere collega’s, zowel 
junioren als senioren, dank voor alle leuke en leerzame momenten in de afgelopen vier 
jaar!  
 
Ik wil alle deelnemers aan de verschillende onderzoeken bedanken, met name alle 
(ongeveer tachtig) experts van ArboAntwoord, die op vrijwillige basis vele antwoorden 
hebben gegeven. Mijn speciale aandacht gaat uit naar een aantal “veel-
beantwoorders”: Jan Doornbusch, Remco Visser, Derk Folkers, Monique Loo en Niek 
Weesie. Zonder jullie was dit onderzoek echt niet mogelijk geweest. Ik hoop dat jullie in 
de toekomst ook kunnen blijven deelnemen aan het ArboAntwoord netwerk. Ook wil ik 
ArboNed (365) bedanken voor hun bijdrage aan verschillende onderzoeken. In het 
bijzonder dank ik daarbij Willem van Rhenen, Marco Leutcher en Chantal Brouwer. 
Hiernaast wil ik Ruben van Mook, Gerrit Krommendijk, Jan Elzen en Marielle Verheijen 
van Arbode bedanken voor hun coöperatie tijdens dit onderzoek. Tot slot bedank ik 
ook alle medewerkers van Textinfo voor hun inzet en steun, in het bijzonder Gerard en 
Boyd Pappot, Daniel, Ruben en Andreas. Jullie zetten mooie producten op de markt.  
 
Dan natuurlijk alle vrienden van buiten de onderzoekssfeer. Jullie hebben mij de 
broodnodige ontspanning, relativering en vermaak geboden. Ik geloof dat ik jullie vaak 
heb lastig gevallen met ietwat saaie promotieonderzoekgerelateerde koetjes en kalfjes. 
Mijn excuses. Wel heeft dit voorkomen dat ik de huisarts heb moeten vragen om 
antidepressiva of slaapmiddelen. Bovenal heeft dit alles bijgedragen aan het voltooien 
van dit boekwerk. Rebecca, paranimf, ik doe voor jou graag hetzelfde in 2013! Thanks! 
 
Mijn lieve familie, vooral pap, mam, zus en oma. Mede door alle drukte heb ik jullie 
soms onvoldoende gezien. Toch boden jullie, wanneer nodig, altijd een luisterend oor. 
Jullie gaven mij de supernoodzakelijke ontspanning, relativering en vermaak. Mijn dank 
is heel groot. 
 
Tot slot, mijn Debbie, mijn lief! Waar moet ik beginnen? Er zijn maar weinig stukken en 
(proef-) presentaties die je niet hebt aangehoord, gelezen en/of becommentarieerd. 
Jouw intelligentie, creativiteit, energie, doorzettingsvermogen en taalgevoel zijn nodig 
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geweest voor de voltooiing van dit proefschrift. Je hebt me ongelofelijk gesteund, 
geholpen en opgepept wanneer ik dit nodig had. Terugdenkend hoop ik maar dat ik 
het je niet al te zwaar heb gemaakt. Ik had dit zonder jou nooit gekund.  
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