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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 
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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 



CHAPTER 5 

184 

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 



CHAPTER 5 

187 

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 
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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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