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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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