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A B S T R A C T   

Practice guidelines can facilitate the translation of evidence-based knowledge into better occupational health and 
safety (OHS) prevention. This paper describes the development process, findings and content of a practice and 
evidence-based guideline for musculoskeletal pain (MSP) to OHS professionals in Denmark. We used a partici-
patory process with involvement of more than 100 OHS professionals in the development of the guideline. The 
guideline contains three sections: 1) Rapid review of risk factors for MSP (Push/pull, Screen work, Lifting, 
Awkward postures and Psychosocial factors related to MSP) and single- and multi-stranded interventions tar-
geting MSP. 2) Process recommendations for use of the guideline by a three-phase participatory process 3) 
Practical recommendations that contain advice and methods for the three-phase participatory process. This paper 
can promote future guideline development, as it provides specific insight into how OHS professionals can be 
included in the development of practice and evidence-based guideline through a participatory process.   

1. Introduction 

Musculoskeletal pain (MSP) is the primary cause of disability in the 
world (Hoy et al., 2014; Bevan, 2015) and the second most frequent 
cause of early retirement in Denmark (Folkesundhed, 2007). Approxi-
mately 25% of long term sickness absence in Denmark is due to MSP 
(Mortensen et al., 2008) which reduce work productivity and quality, 
resulting in high cost for the companies and society (Roos et al., 2013). A 
high fraction of MSP is considered to be work-related (da Costa and 
Vieira, 2010) and early workplace involvement is advised (Mortensen 
et al., 2008). Although we have knowledge about work-related causes 
and prevention, the prevalence of MSP has remained unchanged for 
many years (Arbejdsmiljø, 2016). 

Occupational health and safety (OHS) professionals have a key role 
in promoting the health and work ability of employees. Despite general 
recognition of the importance of evidence-based practice (Hulshof and 
Hoenen, 2007; Hasle et al., 2015), the OHS professionals in Denmark use 
a variety of approaches, methods and interventions for solving the same 
OHS challenges (Svendsen et al., 2020). To improve the quality of OHS 

professionals’ work, there is a need to facilitate the translation of OHS 
evidence-based knowledge into practice. This could be promoted by 
developing an OHS guideline integrating the evidence-based knowledge 
with experience from practice. 

Practice guidelines has been described as “systematically developed 
statements to assist practitioners and patient decisions about appropriate 
health care for specific circumstances” (Field and Lohr, 1990). Such 
guidelines have been reported to be useful if there is a large variation in 
current practice (Sackett et al., 2005), which is the case for OHS pro-
fessionals in Denmark (Svendsen et al., 2020). The field of occupational 
health is considered lagging behind other medical specialties in failing 
to incorporate evidence into practice (Birrell and Beach, 2001). How-
ever, occupational practice and evidence-based guidelines have recently 
been developed. In Sweden and Australia, the guidelines have focused 
on handling of MSP among people with already existing MSP (Loisel 
et al., 2005; riktlinjegrupp, 2015). In the Netherlands, guidelines 
regarding methods for risk assessment and load reductions in relation to 
lifting at work have been developed (Kuijer et al., 2014). However, in 
order to improve daily OHS practice, the guidelines need to be tailored 
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to the context and education of the OHS professionals. This can differ 
between countries due to the difference in education among OHS pro-
fessionals, and the processes carried out at the workplaces. There are no 
evidence-based guidelines for handling work-related MSP in Denmark, 
and there is a request from OHS professionals in Denmark for an 
evidence-based guideline for handling MSP at the workplace (Svendsen 
et al., 2020). Thus, to improve the quality of OHS practice, there is a 
need to facilitate the translation of research into OHS practice by 
developing practice guidelines to assist OHS professionals’ decisions 
about appropriate work-related assessments and interventions. 

Developing guidelines can be laborious and expensive by use of 
various methods. Some evidence-based guidelines are developed by a 
consensus of experts while others use more formal knowledge extraction 
from the scientific literature (Svendsen et al., 2020). To promote the 
quality of guidelines, the international development of the Appraisal of 
Guidelines and Research and Evaluation (AGREE) instrument, a vali-
dated generic instrument for the appraisal of guidelines was developed 
(Theollaboration., 2001). It is recommended by the World Health Or-
ganization (WHO) to help both guideline developers and users to assess 
the methodological quality of clinical practice guidelines (World Health 
Organization, 2020). A common problem with guidelines is that they 
often suffer from a lack of transparency of the development process 
(Kwak et al., 2017). 

Therefore, we aim to describe the development process, findings and 
content of a practice and evidence-based guideline for preventing and 
handling MSP at the workplace to OHS professionals in Denmark. 

2. Methods 

The development of the guideline was inspired by recommendations 
from the AGREE instrument (Theollaboration., 2001). The development 
process consisted of four steps: 1) Preparing for guideline development 
2) Reviewing the evidence, 3) Drafting the guideline and 4) Revising the 
guideline. Table 1 provides an overview of the key elements in each of 
the four steps. The development process started in September 2017 and 
ended in June 2019. In total, 106 OHS professionals contributed to one 

or several key elements in the development process. 

2.1. Identification and recruitment of participants 

A purposive sampling strategy was used to recruit OHS professionals 
to the four steps of development. The OHS professionals in each step was 
recruited in collaboration with the Danish Association of Occupational 
Health and Safety (the trade association for OHS professionals in 
Denmark), hereafter named the Association. However, also two OHS 
professionals from the Association’s secretariat participated in the 
project group and in frequent discussions and project meetings. 
Continuously through the project, the Association identified and 
recruited OHS professionals among their members, and the majority of 
the invited OHS professionals wanted to participate. In order to be 
eligible for participation in the field observations and interviews (step 
1), the OHS professionals should be highly experienced (i.e. approxi-
mately more than 10 years of experience as an OHS professional). 
Concerning the three-round expert panel survey (step 1), the workshops 
(step 3) and the interviews regarding adjustments of the guideline (step 
4), we aimed to recruit OHS professionals with varying experience to 
have the insight from both newly trained and experienced OHS pro-
fessionals. In all steps, we aimed to include OHS professionals from both 
the private and public sector organizations as well as both internally and 
externally working OHS professionals. 

2.2. Step 1 – Preparing for guideline development 

Details of this step has been described in another paper (Svendsen 
et al., 2020). In short, the aim was to identify the OHS challenges to be 
included in the guideline based on which OHS activities OHS pro-
fessionals requested a guideline for preventing and handling of MSP at 
workplaces. This step consisted of 1) Field observations and interviews 
with OHS professionals working with MSP at workplaces, 2) Develop-
ment and pilot testing of expert panel survey, 3) A three-round expert 
panel survey and 4) Workshop with central stakeholders. Overall, the 
results revealed that there was great variation in OHS challenges 
encountered by the OHS professionals and limited consensus on OHS 
practices related to prevention and handling of work-related MSP. 
Finally, the results showed that the OHS professionals indicated a gen-
eral lack of research-based knowledge for prevention and handling of 
MSP and a need for development of a practice- and evidence-based 
guideline for this. However, the three-round expert panel survey did 
not establish consensus regarding which OHS activity/activities the 
guideline should encompass. Thus, consensus was attained after verbal 
communication and involvement of central stakeholders. Based on this, 
the following five main OHS challenges were selected for inclusion in 
the guideline: Push/pull, Screen work, Lifting, Awkward postures and 
Psychosocial factors related to MSP. A detailed description of methods 
and findings of this step has been reported elsewhere (Svendsen et al., 
2020). 

2.3. Step 2 – Reviewing the evidence 

We used a rapid review. This can provide similar knowledge syn-
thesis as more comprehensive systematic reviews, but in a shorter time 
period. The benefit of rapid reviews is that they meet policy and practice 
needs by providing an overview of the field in a short time frame 
(Ganann et al., 2010; Khangura et al., 2012; Watt et al., 2008). 

The five main OHS challenges selected in step one (Push/pull, Screen 
work, Lifting, Awkward postures and Psychosocial factors related to 
MSP) were reviewed in the scientific literature regarding 1) risk factors 
for developing MSP, and 2) effects of interventions. Inclusion of studies 
in the guideline was assessed by the following inclusion criteria; 1) being 
a systematic review or meta-analysis, 2) concerned working environ-
ment or a working population, 3) contained risk factors or interventions 
regarding MSP, 4) MSP were an outcome e.g. low back pain, neck pain, 

Table 1 
Overview of key elements and number of occupational health and safety (OHS) 
professionals included in each step of development.  

Steps of development Key elements OHS professionals 
included (n) 

1) Preparing for 
guideline 
development 

- Field observations and interviews 
with OHS professionals 
- Development and pilot testing of 
expert panel survey 
- A three-round expert panel survey 
with OHS professionals 
- Workshop with central 
stakeholders 

5 
1 
33 
9 

2) Reviewing the 
evidence 

- Risk factors for developing 
musculoskeletal pain 
- Effect of single-stranded 
interventions 
- Effect of multi-stranded 
interventions  

3) Drafting the 
guideline 

- Workshop 1 regarding the process 
and content of the counselling 
- Workshop 2 regarding the process 
and content of the counselling 
- Workshop 3 aimed at verifying and 
adjusting the content in the 
guideline 

9 
7 
36 

4) Revising the 
guideline 

- First telephone interview with 
OHS professionals 
- Adjusting the guideline 
- Second telephone interview with 
OHS professionals 
- Final adjustments 

13 
13  
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shoulder pain etc., 5) the level of evidence was either moderate or 
strong, and 6) targeted non-specific MSP, and not specific musculo-
skeletal diseases e.g. carpal tunnel syndrome, rheumatic arthritis etc. To 
provide guidelines with the clearest evidence as possible, we only 
included findings from the review/meta-analysis not showing divergent 
evidence. 

The initial searches were undertaken in PubMed and Cochrane da-
tabases. A basis search, containing three categories (i.e. setting, outcome 
and study design) was combined with an individual search for each of 
the five main OHS challenges. Further details concerning the search 
strategy are provided in appendix (Table A). From this search we also 
looked for reviews/meta-analyses regarding interventions. Additionally 
to identify more studies, a hand search using keywords as suggested by 
Cochrane (Cochrane.) was made for interventions regarding the five 
OHS challenges. A specific request from the OHS professionals partici-
pating in the workshops (see later) was to focus at the evidence 
regarding multi-stranded interventions. Since no systematic reviews or 
meta-analysis were found concerning multi-stranded interventions, we 
included randomized controlled studies (RCTs) in the search as well. 

References identified from the three separate searches were down-
loaded into EndNote library (The EndNote Team and Endnote, 2013) 
and further to Covidence (Covidence systematic revi) to be screened. 
First, two reviewers screened all titles and if necessary abstracts for in-
clusion. Second, relevant studies were reviewed for final inclusion and 
content by another researcher. For the reviews and meta-analyses, the 
studies’ own quality assessment was used. The studies used different 
quality assessments tools (e.g. AMSTAR (Shea et al., 2007)) or modified 
checklists tailored to the studies own needs out of standardized check-
lists (e.g. out of criteria by Kuijpers et al. (2004)and Altmann (Altman, 
2001)). No quality assessment was made for any of the RCTs regarding 
multi-stranded interventions. Based on the findings, an evidence table 
for risk factors, single-stranded interventions and multi-stranded in-
terventions, respectively, was made and included in the guideline. All 
studies without unambiguous evidence was excluded from the evidence 
tables. 

2.4. Step 3 – Drafting the guideline 

2.4.1. Workshop 1 regarding the process and content of the counselling 
Nine OHS workers participated in workshop 1. At this workshop, the 

researchers presented the results from the literature review on the five 
main OHS challenges selected in step one (Push/pull, Screen work, 
Lifting, Awkward postures and Psychosocial factors related to MSP) and 
evidence for single-stranded interventions. A discussion of the evidence 
and understanding of how to interpret the evidence followed the pre-
sentation. We also allowed the OHS professionals to ask further ques-
tions. This was followed by a short presentation of participatory 
processes in OHS practice based on evidence from participatory ergo-
nomics (Wells et al., 2003; van Eerd et al., 2010; Rivilis et al., 2008; 
Haines et al., 2002). Finally, the OHS professionals were divided into 
four groups of 2–3 participants in each group and asked to brainstorm 
advice and methods from their practical experiences related to the 
following themes: 1) first contact with the workplace, 2) clarification of 
resources at the workplace and 3) communication with employees and 
employer. Subsequently, the groups presented their findings followed by 
a plenary discussion where the advice and methods were refined. 

Subsequently, the notes from the brainstorm and the suggestions 
from the plenary discussions were categorized by two researcher 
following these five steps, 1. Overview of suggestions, 2. Categorization 
of overall themes, 3. Initial categorization of the suggestions into the 
overall themes, 4. Discussion of the categorization, 5. Adjusting the 
overall themes and suggestions. 

2.4.2. Workshop 2 regarding the process and content of the counselling 
Two weeks later, we performed a second workshop with seven of the 

nine OHS professionals who participated in workshop 1. One OHS 

professional wanted to leave the project after workshop 1, and another 
had retired. As a result of questions posed at the first workshop, we 
presented evidence regarding MSP, e.g. prevalence in general and 
among different occupational groups based on Danish data (Det Natio-
nale Forskningsc, 2016), general risk factors for MSP (including other 
risk factors than work-related) and information about attributable 
fraction to occupational exposures (Punnett et al., 2005). Then, we 
presented the findings of single-stranded interventions and 
multi-stranded interventions for MSP. Subsequently, the OHS pro-
fessionals were divided into two groups and asked to brainstorm on their 
practical experiences related to effective interventions targeting 1) MSP 
in neck- and shoulder and 2) MSP in low back. Finally, they discussed 
the following in plenary: 1) how can we ensure continuous imple-
mentation of the solutions? And 2) what should the specific content and 
form of the guideline be? 

Subsequently, the notes from the brainstorm and the suggestions 
from the plenary discussions were categorized according to the same 
procedure as after workshop 1. 

2.4.3. A third workshop aimed at verifying and adjusting the content in the 
guideline 

At a third workshop, the results from the two previous workshops 
were presented and discussed with a new group of OHS professionals 
who had not participated in workshop 1 or workshop 2. The third 
workshop was held at a working environment conference for OHS pro-
fessionals. First, the researchers presented the evidence regarding MSP 
followed by the findings of evidence concerning single-stranded and 
multi-stranded interventions for MSP. Second, the categorization of 
advice and methods suggested were presented to the OHS professionals. 
Lastly, the OHS professionals were divided into five groups with 7–8 
participants in each group and asked to brainstorm advice and methods 
that was not already mentioned. Subsequently, all new suggestions were 
added to the existing categorization by one of the researchers. 

Based on the feedback from the three workshops, the final form and 
content of the guideline was outlined and drafted. 

2.5. Step 4 – Revising the guideline 

A group of OHS professionals, not involved in the previous steps, 
were individually surveyed twice through semi structured telephone 
interviews. The researchers in the project group developed an interview 
guide to cover the OHS professionals’ views on whether the guideline 
pilot version was; 1) Clearly formulated, 2) Feasible in practice and 3) If 
changes in layout were needed. We adjusted the OHS professionals’ 
comments accordingly, and sent a revised version to the same group of 
OHS professionals. The OHS professionals had approximately two weeks 
to review the guidelines before they were surveyed the second time. 
During the second survey, the OHS professionals were also asked about 
content, layout and to indicate on a five-point Likert scale (1: Strongly 
agree; 5. Disagree) their level of agreement with seven different state-
ments concerning content, satisfaction, and feasibility. Subsequently, 
adjustments were once again made and finally a graphic designer and a 
communications expert were assigned for final layout and text editing. 

3. Results 

3.1. Step 1 - Consensus building 

Consensus building has been described in a separate paper (Svendsen 
et al., 2020). The following five main OHS challenges were selected for 
inclusion in the guideline: Push/pull, Screen work, Lifting, Awkward 
postures and Psychosocial factors related to MSP. 

K.G. Schmidt et al.                                                                                                                                                                                                                             
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3.2. Step 2 – Reviewing the evidence 

3.2.1. Study selection 
Table 2 provides an overview of the identified studies for each of the 

three separate searches, i.e. search of risk factors, single-stranded in-
terventions and multi-stranded interventions, respectively. 

A total of 2617 studies matched our inclusion criteria for risk factors 
concerning the five main OHS challenges. There were 2493 studies 
excluded either as duplicates or as non-relevant based on titles and 
abstracts. The remaining 124 studies were reviewed for content and 
quality and were excluded if they did not meet the criteria anyway or 
showed divergent evidence. After reviewing the content and quality we 
ended up with 4–11 relevant articles for each of the OHS challenges; 
Push/pull (n = 4), Screen work (n = 7), Lifting (n = 5), Awkward pos-
tures (n = 8) and psychosocial factors (n = 11). Four of the studies fit 
under more than one OHS challenge, which is why the total number of 
included studies across the five OHS challenges is 35. 

A total of 1469 studies matched our inclusion criteria for the single- 
stranded interventions. We excluded 1455 studies either as duplicates 
(1349) or as non-relevant (106) based on titles and abstracts. The 
remaining 14 studies were reviewed for content and quality. A total of 
three studies were found relevant for inclusion in the guideline, the 
remaining were excluded due to divergent evidence. 

There were 18 studies that matched our inclusion criteria for the 
multi-stranded interventions. Two studies were excluded as non- 
relevant based on titles and abstracts. The remaining 16 studies were 
reviewed for content. A total of 10 studies were found relevant for in-
clusion in the guideline, the remaining were excluded due to divergent 
evidence. 

3.2.2. Evidence for risk factors for MSP 
There was strong evidence that all exposures related to the main OHS 

challenge Psychosocial factors were a risk factor for MSP in the back. 
Regarding exposures related to the main OHS challenge Push/pulling, 
there was strong evidence for an association with MSP in shoulder, and 
moderate evidence for an association with MSP in neck and shoulder. 
For exposures related to the main OHS challenge Lifting/carrying there 
was mixed evidence. There was a strong evidence for an association 
between lifting or twisting the back and MSP in the back, and moderate 
evidence for no association between carrying and MSP in the back. 
Concerning the main OHS challenge Awkward postures, there was 
strong evidence for an association between awkward or static postures, 
forward bending (>45◦) or twisting in the back and MSP in shoulder or 
neck (Table 3). Further details concerning the studies are provided in 
appendix (Table B). 

3.2.3. Evidence for single-stranded interventions 
We found evidence that stretching, strength training at workplace 

and sit-stand workstations can either prevent or reduce MSP in specific 
body regions (Table 4). Further details concerning the studies are pro-
vided in appendix (Table C). 

3.2.4. Evidence for multi-stranded interventions 
Eight out of 10 studies showed a significant effect of the intervention 

on reduction in MSP (Table 5). However, the studies had a large variety 
in specific content of the interventions. Further details concerning the 
studies are provided in appendix (Table D). 

3.3. Step 3 – Drafting the guideline 

3.3.1. The process and content of the counselling 
At the first workshop it was agreed upon, that good OHS practice 

followed a participatory process. The advice and methods suggested by 
the OHS professionals regarding the three themes: 1) first contact with 
the workplace, 2) clarification of resources at the workplace and 3) 
communication with employees and employer were divided into sub-
themes by the researchers (Table 6). 

The information from the OHS professionals regarding specific in-
terventions for MSP in neck and shoulder and low back respectively, was 
nonspecific. Therefore, we could not include specific recommendations 
from practice on the intervention content in the final guideline. In 
collaboration with the OHS professionals, we decided that the practical 
part of the guideline should follow the participatory ergonomics phases, 
i.e. 1) Identify opportunities for improvement, 2) Assess ergonomic risk 
factors and prioritize jobs for improvement, 3) Solution building, 4) 
Prototype implementation, 5) Prototype evaluation and 6) Solution 
implementation (Wells et al., 2003). This was to ensure that the guide-
line became feasible and clearer to follow. To match the needs of the 
target group of the guideline, we then simplified the model into the three 
following phases: 1) Initial contact and needs assessment (originally 
phase 1), 2) Analysis and action plan (originally phase 2–3) and 3) 
Implementation (originally phase 4–6). Since advice and methods for 
phase one was provided in workshop 1, all relevant advice and methods 
from the brainstorming in workshop 2 were divided into the last two 
simplified participatory ergonomics phases, i.e. 2) Analysis and action 
plan and 3) Implementation (Table 7). 

3.3.2. Verifying and adjusting the content in the guideline 
In the third workshop we reached consensus about the categorization 

of advice and methods, and content of the guideline from 36 OHS pro-
fessionals who had not participated in the previous two workshops. 
Overall, they agreed on the advice and methods suggested and only 
provided a few adjustments. 

Based on information from the three workshops, we decided that the 
guideline should be presented as a pamphlet including two main sec-
tions: 1) ‘Literature review’ containing the evidence from the literature 
review and 2) ‘Practical recommendations’ containing the advice and 
methods suggested during the three workshops, arranged according to 
the three phases in the simplified participatory ergonomics process. 
Furthermore, it was decided that each of the simplified participatory 
ergonomics phases should include two separate boxes, 1) Advice and 
questions and 2) Methods. Therefore, the above mentioned subthemes 
based on the results from workshop 1 (Table 6) and workshop 2 
(Table 7) where then re-categorized to fit this new structure. Our goal 
was to have advice and methods included in all phases, and if we needed 

Table 2 
Overview of identified studies in each of the three separate searches; Risk factors, Single-stranded interventions and Multi-stranded interventions.   

Identified  Abstract screened  Full text read  Included  

Duplicates  Excluded  Excluded  

Risk factor 2617  2473  124  31  
144  2349  93          

Single-stranded interventions 1469  120  14  3  
1349  106  11          

Multi-stranded interventions 18  18  16  10  
0  2  6   
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more information from practice, we used information from the two 
members from the association who were part of the project group. The 
final content in the section ‘Practical recommendations’ is described in 
the final draft of the guideline (Table 7). 

3.4. Step 4 - Revising the guideline 

In total, 13 OHS professionals revised the guideline and assessed its 
feasibility during two individual telephone interviews with two weeks 
apart. At the first interview, the OHS professionals requested more in-
formation about risk factors and prevalence of MSP, process recom-
mendations and information about the project itself. Based on the 
response we adjusted the guideline and additionally included the 
following sections; ‘Introduction’, ‘Musculoskeletal pain’, ‘Process rec-
ommendations’ and ‘About the project’. 

Based on the second round of telephone interviews, only smaller 
adjustment (i.e. formulations and layout) was made. Moreover, there 
was a high degree of agreement regarding all seven statements asked 
(Table 8). 

Table 9 provides an overview of the sections and content in the final 
guideline. In June 2019 the guideline was launched at a seminar at The 
National Research Center of Working Environment and made freely 
available online at the National Research Center of the Working Envi-
ronments homepage (Schmidt and Rasmussen, 2019). One year after the 
launching, in August 2020, the guideline had been downloaded 213 
times. 

4. Discussion 

We aimed to describe the development process, findings and content 
of a practice and evidence-based guideline for OHS professionals to 
prevent and handle MSP at workplaces in Denmark. Through a partici-
patory process, the final guideline ended up containing six main sec-
tions, including information about MSP, the available evidence on risk 
factors and effective interventions, the participatory process and prac-
tice recommendations. 

Table 3 
Risk factors – Association between exposures and the risk of developing musculoskeletal pain (MSP) differentiated in body regions. The horizontal column presents 
MSP divided in body regions and the vertical column presents exposures divided in the five main OHS challenges.   

MSP in 
shoulder 

MSP in 
neck 

MSP in neck- and 
shoulder 

MSP in 
back 

MSP in back or 
damage 

MSP in back resulting in 
sickness absence 

Push/pull 

Push/pull (Roffey et al., 2010; Hoozemans et al., 
2014) 

þ (þ)  (-)  

Screen work 

Computeruse (Jun et al., 2017)       
Use of keyboard (Paksaichol et al., 2012)       
Placement of keyboard (close) (Jun et al., 2017)  (þ)     
Use of mouse (Jun et al., 2017)       
Top of screen in eye level (Jun et al., 2017)  (-)     
Lifting/carrying 

Lift (frequent lift of >5 kg or >25 kg once a day) ( 
Lotters et al., 2003)    

þ

Lift (per 10 kg pr. day) (Coenen et al., 2014)    þ

Lift (<10kg) (Wai et al., 2010)     (-)  
Lift (>10kg) (Wai et al., 2010)     - (þ) 
Lift (>35kg) (Wai et al., 2010)     (þ)  
Lift (frequens pr. 10 lift pr. day) (Coenen et al., 2014)    þ

Carrying (>2kg) (Wai et al., 2010)     -  
Carrying (>10kg) (Wai et al., 2010)     (-) - 
Carrying (>15 kg) (Wai et al., 2010)     (-)  
Carrying (>25kg) (Wai et al., 2010)      (-) 
Awkwards postures 

Bend forward in back (20-45 degrees) (Roffey et al., 
2010)      

(-) 

Bend forward in back (>45 degrees) (Roffey et al., 
2010)     

- (þ) 

Twist in back (Hoogendoorn et al., 1999)    þ

Bend forward and twist in back (Roffey et al., 2010;  
Mayer et al., 2012) 

þ þ (-) 

Neck fleksion (repetitiv) (Palmer and Smedley, 2007)   (þ)    
Awkward or static position (Mayer et al., 2012) þ þ

Awkward or incomfortable work positions (Roffey 
et al., 2010)     

- (-) 

Psychosocial factors 

Lack of job security (Lang et al., 2012)    þ

Experienced reguirements (Linton, 2001)    þ

Lack of job satisfaction (Linton, 2001; Lotters et al., 
2003)    

þ

Monotonous work (Linton, 2001; Lang et al., 2012)   þ þ

Lack of workinng relationships (Linton, 2001)    þ

Lack of support from colleagues (McLean et al., 2010;  
Taylor et al., 2014)  

þ þ

Lack of support from leader (Lang et al., 2012)   þ þ

Lack of social support (Lang et al., 2012)   þ þ

Lack of job control (Lang et al., 2012)   þ þ

+strong evidence risk factor, (+) moderate evidence risk factor, - strong evidence not risk factor, (− ) moderate evidence not risk factor. 
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4.1. Diversity in evidence 

Overall, we found a large diversity when reviewing the scientific 
literature. The systematic reviews mainly focused on the more classic 
physical ergonomic exposures for MSP, e.g. lifting and awkward pos-
tures (Coenen et al., 2014; Swain et al., 2020). However, some reviews 
reported a certain exposure to be a risk factor for MSP whereas other 
reviews did not find them to be a risk factor (Swain et al., 2020; McGill, 
2011). This is problematic for making recommendations and advice for 
handling MSP at workplaces, and makes it difficult to disseminate 
knowledge about what works to OHS professionals. An interesting 
finding was, that all psychosocial factors were observed to be significant 
risk factors for MSP. This was a surprise for the OHS professionals when 
we presented this finding. However, we did only find one review tar-
geting psychosocial factors in the intervention (stress management 
training), with no effect on MSP (Van Eerd et al., 2016). But in our 
literature review for multi-faceted interventions that target several risk 
factors simultaneously, we found that one study that included a psy-
chosocial component was effective (Rasmussen et al., 2016) but another 
was not (Roussel et al., 2015). However, due to the multi-stranded na-
ture of the interventions, the effective ingredient(s) cannot be identified. 
Overall, there is a great need for more high-quality studies to investigate 
the potential mechanisms behind the association between psychosocial 
factors and MSP and also intervention studies investigating the effect of 

psychosocial workplace interventions on MSP. 

4.2. Agreement on the practical recommendations 

Generally, the OHS professionals were willing to contribute with a 
wide range of advice and methods from their practical experience in 
relation to the third and fourth step of the development process (i.e. 
Drafting the guideline and Revising the Guideline). This was despite of 
the fact that many of the involved OHS professionals were employed in 
different private companies, and therefore are business competitors in 
the same market in Denmark. This benevolence to share is in slight 
contrast to the study by Kwak and colleagues, who experienced limited 
sharing and exchange of experiences of OHS professionals in the 
beginning of the process (Kwak et al., 2017). In general there is a major 
research gap with respect to OHS work environment interventions to 
prevent and handle MSP at workplaces (Andersen et al. 2018), which 
made it difficult to guide the OHS professionals with evidence in this 
phase. Even though it was clear during the brainstorm-sessions that the 
OHS professionals’ use different approaches in their counselling process 
with workplaces, the majority approved the advice and methods sug-
gested and agreed upon that good OHS practice follows a participatory 
process. Accordingly, the OHS professionals highlighted the importance 
of beginning with a quick overview of the workplace, confirm support 
from the management, and ensure that necessary resources are available 
(Table 6). Furthermore, they emphasized that good communication 
among all organizational levels of the workplace is essential throughout 
the entire process to ensure ownership and motivation among all par-
ticipants (Table 6). 

4.3. First Danish guideline of its kind 

During a participatory process involving more than 100 OHS pro-
fessionals in total, we succeeded to develop a practice and evidence- 
based guideline that the majority of the involved OHS professionals 
found useful in their work with MSP at workplaces. To assist the quality 
of the process of developing the guideline, the development of the 
guidelines was inspired by the AGREE instrument, which contains 23 
items categorized in six quality domains: scope and purpose, stakeholder 
involvement, rigor of development, clarity and presentation, applica-
bility, and editorial independence (Theollaboration., 2001). The AGREE 
instrument is a widely used standard for evaluating the methodological 
quality and transparency of practice guidelines internationally. To our 
knowledge, this is the first guideline of its kind targeting OHS pro-
fessionals’ practice and MSP at workplaces in Denmark. 

Table 4 
Single-stranded interventions – Effects of single-stranded interventions on pre-
vention/reduction of MSP in shoulders, arms, hands, and back, respectively.  

Interventions MSP in shoulder, 
arms and hands 

MSP in 
back 

Workplace-based strength training (Van Eerd 
et al., 2016) 

(þ)  

Implementation of strength training at the 
workplace (Van Eerd et al., 2016) 

þ

Training with EMG biofeedback (Van Eerd 
et al., 2016) 

(¡)  

Stress management training (Van Eerd et al., 
2016) 

(¡)  

Only workstation adjustments (Van Eerd et al., 
2016) 

(¡)  

Use of sit-stand workstations (Agarwal et al., 
2018)  

þ

Guidance and training in manual handling of 
patients and equipment (Verbeek et al., 
2012)  

(¡) 

+ strong evidence for reduction in MSP, (+) moderate evidence for reduction in 
MSP, (− ) moderate evidence for no reduction in MSP. 

Table 5 
Multi-stranded interventions – Effects of multi-stranded interventions on reduction in MSP. The horizontal column presents the different studies and the vertical 
column presents the different interventions included in each study, divided in categories.   

STUDIES 

INTERVENTION- 
CATEGORIES 

Levanon 
et al. 
(2012) 

Risor 
et al. 
(2017) 

Marin 
et al. 
(2017) 

Roussel 
et al. 
(2015) 

Shojaei 
et al. 
(2017) 

Dehghan 
et al. 
(2016) 

Szeto 
et al. 
(2013) 

Szeto 
et al. 
(2010) 

Rasmussen 
et al. (2016) 

Rodriguez-Romero 
et al. (2011) 

Workplace adjustments X X  X  X X X   
Exercise (i.e. strength 

training and general 
physical activity) 

X   X  X X X X X 

Patient handling  X   X X X X X  
Biopsychosocial 

rehabilitation   
X        

Psychosocial 
intervention    

X     X  

Participatory 
ergonomics         

X             

CONCLUSION a - a - a a a a a a  

a Has significantly reduced MSP, - has not significantly reduced MSP. 
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4.4. Strength and limitations 

One of the primary strengths in this study was the use of a partici-
patory process including the end-users from the beginning to the end of 
the development and finalization of the guideline. This is likely to in-
crease the relevance and uptake of the guideline (Carpenter et al., 2012; 
Bumbarger and Campbell, 2012). Furthermore, in the developing 

process we reached a broad representation of OHS professionals with 
diversity in years of experience. Our findings show that 77% of the OHS 
professionals surveyed in step four (i.e. Revising the guideline) found 
the guideline to be relevant for their work. Although we did many efforts 
to involve the OHS professionals throughout the entire process of 
developing the guideline, 23% of the OHS professionals surveyed in step 
four did not find the guideline relevant in their own work. In addition, 
one OHS professional wanted to leave the project after the first work-
shop, which also could indicate dissatisfaction with the development 
process or the content of the guideline. On the contrary, 85% of the OHS 
professionals revising the guideline stated that the guideline is clearly 
formulated and all (100%) stated that the guideline is relevant for other 
OHS professionals. 

We acknowledge that the study has a number of limitations. A first 
limitation relates to all OHS professionals being recruited among 
members from the Danish Association of Occupational Health and Safety 
(the trade association for OHS professionals in Denmark), hereafter 
named the Association. Increased diversity among the OHS professionals 
might have been preferable since the number of members in the Asso-
ciation is relative small and not representative of the total group of OHS 
professionals in Denmark. 

A second limitation relates to the search strategy of the scientific 
literature. Through reviewing the literature, we did not attempt to 
identify all relevant studies nor to search exhaustively for all studies that 
met our inclusion criteria. Therefore, it is possible that we have missed 
important evidence. Also, no systematically reviews or meta-analysis 
were found concerning multi-stranded interventions. Therefore, we 
had to include single intervention studies as well. These factors must be 
considered a main weakness since the results only can be used as an 
indication. Moreover, it must be considered a weakness that we did not 
make an independent quality assessment of the reviews, but instead used 
the existing assessments from the reviews themselves. Lastly, the 
included studies contained varying interventions, job groups and con-
texts and the results are therefore not directly transferable to all job 
groups. 

A third limitation relates to the evidence included in the guideline. 
We chose to exclude all studies without unambiguous evidence state-
ment. Therefore several interventions and exposures without unambig-
uous evidence statement are not described in the guideline, even though 
studies with strong or moderate evidence were found during reviewing 
the literature. Excluding interventions and exposures without ambig-
uous evidence statements was a conscious choice with the purpose to 
increase the feasibility and understandability of the guideline. But we 
acknowledge that this is a limitation of the study. 

4.5. Implications for OHS practice 

This paper may have important implications for OHS professionals’ 
work and future guideline development. Firstly, the paper provides in-
formation about the exiting evidence and practical experience on 

Table 6 
Categorization of subthemes based on the notes from the plenary discussions 
during workshops 1 regarding the three themes, 1) First contact with the 
workplace, 2) Clarification of resources at the workplace and 3) Communication 
with employees and employer.  

Themes Subthemes Examples of content 

First contact with the 
workplace 

- General information 
about the workplace 
- The problem 
- Reach 
- Support from relevant 
actors 
- Matching of 
expectations 
- Earlier experiences 

- How big is the workplace? 
- How did the workplace 
become aware of the 
problem? 
- Who should benefit from the 
effort? 
- Is there support from the 
management? 
- What are the success 
criteria’s? 
- What has been the effect of 
previous efforts? 

Clarification of 
resources at the 
workplace 

- Clarification of 
resources 
- Argumentations for 
use of resources 

- Which resources are 
available? 
- Having a poor working 
environment can be 
expensive 

Communication with 
employees and 
employer 

- Contact persons 
- Relations 
- Document the 
communication 
- Communication 
- Feedback 

- Who is the primary contact 
person? 
- Ensure a good relation to the 
management and the 
employees 
- Remember to write 
summaries after every 
meeting 
- Use the workplace’s own 
communication channels 
- Provide ongoing feedback to 
the management and the 
employees)  

Table 7 
Examples of advice and methods suggested from the OHS workers during 
workshop 2 related to the second and third of the modified phased in the 
participatory process.  

Simplified participatory 
ergonomic phases 

Examples of Advice and methods 

2. Analysis and action plan - ‘Pain body’: Employees map body parts where they 
feel pain. 
- ‘Prevention flower’: The employees are asked to 
consider solutions according to all the ‘leaves of the 
flower’, i.e. Workspace, Culture, Norms and values, 
Training and knowledge, Working postures and working 
techniques, Personal protective equipment, Assistive 
devices, Organization and planning of work task. 
- Surveys: Survey the employees to assess health risk. 

3. Implementation - Implementation plan: Map out how to execute the 
implementation strategy and break it down to 
identifiable steps, assign each step to relevant employees 
and set a deadline for when each step should be 
completed. 
- A digital implementation checklist: A digital 
checklist to help with and document implement of 
changes in the work environment developed in a 
previous research project (Munch et al., 2020). 
- IGLO-model: Model suggesting that the antecedent of 
employee health and well-being can be classified 
according to the following four levels: the Individual, the 
Group, the Leader and the Organizational level.  

Table 8 
Overview of the OHS professionals’ (n = 13) agreement with statements con-
cerning content, satisfaction and feasibility of the guideline. Results are pre-
sented by merging number five (Strongly agree) and four (Agree) on a five-point 
Likert scale. Data is presented as number and percentages (%).  

Statements Agreement n 
(%) 

The goal of the guideline is clearly formulated 11 (85%) 
The graphs and tables are understandable 13 (100%) 
The text is understandable and clearly worded 12 (92%) 
The guideline is built up logically 12 (92%) 
The guideline is applicable in practice 11 (85%) 
The guideline is relevant in your work 10 (77%) 
The guideline is relevant for other OHS professionals working 

with MSP 
13 (100%)  
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prevention and handling of MSP in workplaces. Second, it provides in-
formation about how OHS professionals can be included in the devel-
opment process through a participatory process. One year after the 
launching of the guideline at the National Research Center of the 
Working Environment, the guideline had already been downloaded 213 
times, which is higher than other comparable resources available on the 
website of our research institute. This indicates that there is some in-
terest for the guideline, but we do not know how or how the OHS pro-
fessionals use the guideline in their daily practice. Further studies are 
needed to follow the implementation of the guideline in practice to 
assess the impact of the guidelines. 

5. Conclusion 

We managed to develop a practice and evidence-based guideline to 
support Danish OHS professionals in their work with MSP at workplaces 
based on scientific evidence combined with practical experience from a 
wide range of Danish OHS professionals. This paper can promote future 
guideline development, as it provides specific insight into how OHS 

professionals can be included in the development of practice and 
evidence-based guideline through a participatory process. Moreover, the 
guideline can help OHS professionals increasing the quality of their 
work with MSP at workplaces. We advise associations of OHS pro-
fessionals to support the implementation of this guideline into daily 
practice in order to optimize the impact of OHS professionals’ work. 
Further studies are needed to follow the implementation of the guideline 
into practice. 

The final guideline is freely available online (in Danish), link: https 
://nfa.dk/da/Forskning/Udgivelse?journalId=d85ea06b-a935-4d26 
-bb59-d0c489a28f07. 
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tation of the results, writing of the manuscript, or taking decisions 
regarding publication of the manuscript. 

Table 9 
Main sections and content in the final practice and evidence-based guideline for OHS professionals to prevent and handle musculoskeletal pain in workplaces.  

Sections Content 

1. Introduction Description of the purpose of the guideline 
2. Musculoskeletal 

pain 
Description of risk factors and prevalence of musculoskeletal pain among Danish employees in different occupations. 

3. Literature review Evidence concerning:  
- Risk factors  
- Single-stranded interventions  
- Multi-stranded interventions 

4. Process 
recommendations 

Use a participatory process, including the following phases:  

5. Practical 
recommendations 

Phases Examples of advice suggested Examples of methods suggested 
1. Initial contact and 
needs assessment 

Ensure:  
- A quick overview of the workplace 

and their problem(s)  
- Good communication between the 

workplace and the OHS 
professional  

- Support from management  
- Necessary resources available 

Reports from the workplaces, concerning sickness absence, well-being 

and working accidents 

2. Analysis and action 
plan 

Use a multidimensional approach 
involving:  
- The OHS work organization  
- The organizational habits or culture  
- The physical and mental capacity of 

the employees 

Pain body: Participants map body parts where they feel pain. 

3. Implementation It is importance to:  
- Integrating changes as part of the 

work day  
- Linking changes to core tasks  
- Continuously follow up on changes 

IGLO-model: Determine specific tasks and actions that can 

improve the well-being at all levels at the workplace, i.e. Individual, Group, Leader 
and Organizational level. 

6. About the project Description of:  
- The development process of the guideline  
- Limitations of the guideline  
- Overview of participants included in the project  
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Appendix  

Table A 
Search strategy. Categories in the basic search was combined with the Boolean operator “AND”, while each category were combined with the Boolean operator “OR”. 
The basis search was combined with individual searches on each of the OHS challenges by the Boolean operator “AND”.  

Basic search Individual 
search 

Setting Outcome Study design OHS challenges 

“work environment”; “job*"; 
“workplace”; worksite; 
Occupation*; Employee* 

Musculoskeletal; musculoskeletal; muscul* pain; MSP; MSP; 
MSK; “MSK pain”; “work-related pain”; “work related pain”; 
WRMSP; “occupational pain”; “occupational musculoskeletal 
pain”; work muscul* pain; job muscul* pain; occupation* 
muscul* pain; “patient reported outcomes”; “patient-reported 
outcomes”; “patient reported outcome”; “patient-reported 
outcome”; pain; “back pain”; “low back pain”; LBP; NSLBP; 
“shoulder pain”; “neck pain”; “knee pain”; extremity; 
extremities; backache; “lumbar pain”; cervical; “cervical 
vertebrae”; neck; back; shoulder; shoulders; hip; hips; elbow; 
elbows; wrist; wrists; spine; spinal; lumbosacral; sacrum; 
sacroiliac; hand; hands; foot; feet; leg; legs; arm; arms; “lumbar 
pain”; “shoulder impingement syndrome”; “rotator cuff" 

“systematic review"[Title/Abstract]); metaanalysis[Title/ 
Abstract]); meta-analysis[Title/Abstract]); “meta 
analysis"[Title/Abstract]); meta-analysis[Publication 
Type]); review[Publication Type]); meta-analysis[MeSH 
Terms] 

“Push/pull” 
“Screen work” 
“Lifting” 
“Awkward 
postures” 
“Psychosocial 
factors”   

Table B 
Risk factors - Overview of studies that met our inclusion criteria.  

Studies N articles included Job groups Outcome 

PUSH/PULL 
Swedish Council on Health Technology, 2014 N/A N/A LBP 
Roffey et al., 2010 13 Varying job groups LBP 
Hoozemans et al., 2014 7 Varying job groups MSP in the upper extremity 
Swedish Council on Health Technology, 2012 23 N/A Neck- and shoulder pain  

SCREENWORK 
Janwantanakul et al., 2012 3 Office- or computer workers LBP 
Andersen et al., 2011 17 Offices- or computer workers MSP in the upper extremity 
S et al., 2007 9 Varying job groups Neck- and shoulder pain 
Jun et al., 2017 20 Office workers Neck pain 
Paksaichol et al., 2012 7 Offices- or computer workers Neck pain 
Waersted et al., 2010 22 Computer workers Pain in the forearm 
Cote et al., 2008 109 Varying job groups Neck pain  

LIFT 
Wai et al., 2010 (Roffey et al., 2010c) 35 Primarily not professional study participations LBP 
Griffith et al., 2012 35 Varying job groups LBP 
Lotters et al., 2003 40 Varying job groups LBP 
Coenen et al., 2014 8 Varying job groups LBP 

(continued on next page) 
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Table B (continued ) 

Studies N articles included Job groups Outcome 

Roffey et al., 2010 32 Varying job groups LBP  

AWKWARD WORKPOSITITONS 
Roffey et al., 2010b 27 Varying job groups Back pain 
Mayer et al., 2012 21 Varying job groups Neck- and shoulder pain 
Heneweer et al., 2011 36 Varying job groups LBP 
Ribeiro et al., 2012 8 Varying job groups LBP 
Hoogendoorn et al., 1999 31 Varying job groups Back pain 
Wai et al., 2010 (Roffey et al., 2010a) 35 Varying job groups LPB 
Ariens et al., 2000 40 Varying job groups Neck pain 
Palmer and Smedley, 2007 21 Varying job groups Neck- and shoulder pain  

PSYCOSOCIAL FACTORS 
Lang et al., 2012 50 Varying job groups LPB 
Malchaire et al., 2001 64 Varying job groups Neck- and shoulder pain 
Swedish Council on Health Technology, 2012 22 N/A Neck- and shoulder pain 
van Rijn et al., 2010 17 Varying job groups Impingement- and carpaltunnel syndrome 
Linton, 2001 21 Work active without conical back pain Back pain 
Taylor et al., 2014 41 Varying job groups LBP 
Lotters et al., 2003 40 Varying job groups LBP 
van der Windt et al., 2000 29 Varying job groups Shoulder pain 
Briggs et al., 2009 52 Occupational therapist students Thoracic pain 
Palmer and Smedley, 2007 21 Varying job groups Neck pain 
McLean et al., 2010 15 Varying job groups Neck pain   

Table C 
Single-stranded interventions – Overview of studies who met our inclusion criteria.  

Studies N studies included Job groups Type of intervention 

Van Eerd, D. et al., 2016 61 Varying job groups Relaxation, EMG biofeedback, Stress management, workstation adjustment 
Agarwal et al., 2018 8 Painless employees with different occupations Use of sit-stand workstations 
Verbeek et al., 2012 18 Varying job groups Guidance and training in manual handling of patients and equipment   

Table D 
Multi-stranded interventions - Overview of studies that met our inclusion criteria.  

Studies N participants Job groups Interventions (Described in categories) 

Levanon et al., 2012 66 Computer workers Workplace adjustments, Exercise 
Risor et al., 2017 294 Caregivers Workplace adjustments, Patient handling 
Marin et al., 2017 981 Adults with LBP Biopsychosocial rehabilitation 
Roussel et al., 2015 69 Hospital workers Workplace adjustments, Exercise, Psychosocial intervention 
Shojaei et al., 2017 125 Care assistance Patient handling 
Dehghan et al., 2016 102 Dentists Workplace adjustments, Exercise, Patient handling 
Szeto et al., 2013 50 Nurses Workplace adjustments, Exercise, Patient handling 
Szeto et al., 2010 26 Nurses Workplace adjustments, Exercise, Patient handling 
Rasmussen et al., 2016 594 SOSU assistance Exercise, Patient handling, Participatory ergonomic 
Rodriguez-Romero et al., 2011 19 Seafood collectors Exercise  
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