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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�
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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 



CHAPTER 3.2 

94 

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 

 




