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Abstract
Background Musculoskeletal (MSK) pain is the primary
contributor to disability worldwide. There is a growing
consensus that MSK pain is a recurrent multifactorial
condition underpinned by health and lifestyle factors.
Studies suggest that education on work-related pain and
individualised advice could be essential and effective for
managing persistent MSK pain.
Objective The objective of this scoping review was to
map the existing educational resources for work-related
MSK (WRMSK) pain, and the effects of implementing
educational strategies in the workplace on managing
WRMSK pain.
Methods This scoping review assessed original studies
that implemented and assessed education as a strategy
to manage WMSK pain. Literature search strategies
were developed using thesaurus headings (ie, MeSH and
CINAHL headings) and free-text search including words
related to MSK in an occupational setting. The search was
carried out in PubMed, CINAHL, Cochrane Library and Web
of Science in the period 12–14 February 2019.
Results A total of 19 peer-reviewed articles were
included and the study design, aim and outcomes
were summarised. Of the 19 peer-reviewed articles, 10
randomised controlled trial (RCT) studies assessed the
influence of education on work-related MSK pain. Many
studies provided a limited description of the education
material and assessed/used different methods of delivery.
A majority of studies concluded education positively
influences work-related MSK pain. Further, some studies
reported additive effects of physical activity or ergonomic
adjustments.
Conclusions There is a gap in knowledge regarding the
best content and delivery of education of material in the
workplace. Although beneficial outcomes were reported,
more RCT studies are required to determine the effects of
education material as compared with other interventions,
such as exercise or behavioural therapy.

Introduction
The socioeconomic impact of musculoskeletal (MSK) pain–related disability and associated work absenteeism affects the individual
worker, the family, the worker’s organisation
and society.1–4 Efforts to prevent work-related

Strengths and limitations of this study
►► The study design allowed for including literature

from non-randomised studies to investigate the role
of education for managing work-related musculoskeletal pain.
►► The study presents a broad overview of resources
available for healthcare professionals and the general public regarding work-related musculoskeletal
pain.
►► Relevant studies conducted in working populations
may have been excluded if the article did not state
that the focus was on work-related pain.
►► The scoping review search strategy was not peer
reviewed.

MSK (WMSK) pain by modifying the physical load seem inadequate5 6 and the lack of
effects may pertain to the nature of MSK pain
where, for example, psychological health
and lifestyle-related factors play a significant
role.2 7 8 Therefore, strategies for addressing
WMSK pain require re-conceptualisation7 9 10
and inclusion of multifactorial approaches.
Ultimately, re-
conceptualising the understanding of WMSK pain would imply an abandonment of a direct (causal) relation between
work-related activities (eg, sitting, lifting and
load) and WMSK pain. Instead, work-related
activities should be considered one of many
contributors to WMSK pain.4
By accounting for the multidimensional
nature of WMSK pain and individual variability, a previous interventional study11
demonstrated a small but significant pain
reduction where the level of pain relief was
significantly associated with the number
of clinician–worker interactions. A similar
effect was observed on return to work when
adopting a multidisciplinary approach
including a brief two-
session intervention
with a healthcare professional.12
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Figure 1 PRISMA flowchart demonstrating the findings in
each step of the screening process.

From a socioeconomic perspective, enabling individuals return or continue to work despite having episodes
of recurrent pain may be beneficial for the individual
worker and the organisation.13 In this regard, organisations should adopt a broad approach, appreciating the
multidimensional nature of pain for ensuring workability
instead of solely focusing on prevention and management of WMSK pain.14 Successful rehabilitation of WMSK
may depend on better collaboration and communication
between the organisation, managers and the individual
worker.10 15 Furthermore, communicating education
about work-related pain and individualised advice could be
essential for the management of persistent MSK pain.16–18
In fact, communication of non-threatening information
about MSK pain may reduce absenteeism.19 20 However,
an overview of educational material for employees for
the self-management of WMSK pain and implementation
strategies for pain management within the workplace is
lacking.
The objective of this scoping review was to map the
existing educational resources focusing on WMSK pain.
Moreover, the objective was to provide an overview of
the available evidence on implementation of educational
resources in occupational settings to help manage WMSK
pain.
Methods
Study design and literature search strategies
This scoping review included original studies that implemented and assessed education as a strategy to manage
WMSK pain. A scoping review was chosen as a starting
point to get a broad overview of any existing evidence in
the field. The reporting of this scoping review follows the
PRISMA-ScR guidelines.21
2

The literature search strategy was developed to consider
population, concept and context, and educational strategies to manage WMSK pain in a working population.
For the purpose of this scoping review, educational strategies were defined as an initiative designed to educate
the employees with the aim of promoting occupational
health in the workplace. In addition, management
strategy was defined as a method aimed at preventing
or reducing the burden of MSK pain in an occupational
setting. Studies were included if the effect of education
was assessed in any way (ie, as the primary intervention
or control) and if they were (1) based on peer-reviewed
research articles performed on adult humans (above 18
years), (2) had full text available in English, (3) were
focused on occupational-related pain in a working population, and (4) described management strategies aimed
at promoting retention or well-being in the workplace.
A PRISMA diagram, divided into the categories identification, screening, eligibility and inclusion, was used to
document and guide the screening process as recommended22 (figure 1). After identification and removal of
duplicates, studies were excluded in the screening process
(title and abstract) if (1) no abstract was available, (2)
they were not in English, or (3) if title and abstract indicated that the focus of the article was outside the scope
of the review. When screening for eligibility (full text),
articles were excluded if (1) the intervention was wrong
(ie, non-educational), (2) the study design was wrong
(eg, opinion papers or prevalence studies) or (3) if the
study was conducted in a non-occupational context (eg,
the educational intervention was not specifically aimed at
a working population).
Literature search strategies were developed using
thesaurus headings (ie, MeSH and CINAHL headings) and
free-text search including words related to MSK in an occupational setting. The search was carried out in PubMed,
CINAHL, Cochrane Library and Web of Science in the
period 12–14 February 2019. According to the indexing in
PubMed, the MeSH term “musculoskeletal pain” only covers
the terms myalgia and pelvic girdle pain. Therefore, the MeSH
terms “Neck pain”, “Back pain” and “Shoulder pain” were added
in the PubMed search, as these were the areas considered
to be most frequently investigated and reported in relation
to occupational-related MSK pain.23 For a detailed description of the search strategy in each database, see table 1. No
restrictions on publication year were applied in order to
enable full mapping of the area. When all records had been
identified using the selection criteria, the reference lists of
the included studies were screened to identify additional
relevant studies. All studies identified using the literature
search strategies were uploaded to Mendeley (Mendeley Ltd,
Elsevier, London 2019) which was used for reference management and removal of duplicates.
Educational and information sources for employees
Various educational resources regarding occupational
health are available to the public in an online format, for
example, the European Agency for Safety and Health at
Palsson TS, et al. BMJ Open 2020;10:e032668. doi:10.1136/bmjopen-2019-032668
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Table 1 Search strategy for all the included databases
Source

Thesaurus headings/free-text search

Results

PubMed

Occupational health
Musculoskeletal pain

29 074
3864

Neck pain

6264

Back pain

35 590

Shoulder pain

CINAHL

“Occupational health” AND “Musculoskeletal pain”

288

(((((“Musculoskeletal Pain”(Mesh)) OR “Neck Pain”(Mesh)) OR “Back
Pain”(Mesh)) OR “Shoulder Pain”(Mesh))) AND “Occupational
Health”(Mesh)

410

Occupational health

39 950

“Occupational health” AND “musculoskeletal pain”

125

Occupational health

562

Musculoskeletal pain

694

“Occupational health” AND “musculoskeletal pain”

135

“Occupational health” AND “musculoskeletal pain”

Work website (www.osha.europa.eu). Although the credibility of these resources cannot be evaluated in a scoping
review, a mapping of such resources (grey literature) was
performed to obtain a broad overview of available educational resources for employees regarding MSK pain and
how to self-manage WMSK. For these purposes, a free-text
Google search was conducted using search terms relating to
MSK in the workplace. Only resources from public authorities and trade unions in Europe were included in the search.
Study selection and synthesis of results
The screening process consisted of two steps and an overview can be seen in figure 1. In the first step, two investigators (TSP and SB) independently identified potentially
eligible articles by screening the title and abstract. For
calibration purposes, the two investigators compared their
findings after screening the first 100 papers from the first
database (PubMed). This was done to improve the inter-
rater reliability in the screening process. In the second step,
the same investigators reviewed a full-text version of the
articles for eligibility. If consensus was not reached, a third
member of the research group (MV) had the final vote.
In the first step, articles were considered potentially
eligible if the effects of education in an occupational setting
where MSK pain was specifically evaluated. Education
focused on the employees’ understanding or knowledge on
how to prevent and/or manage MSK pain in an occupational setting.
The objective of this scoping review was to map existing
evidence. With this study design in mind, no attempt
was made to critically evaluate the methodology or the
overall confidence in the results from the included
Palsson TS, et al. BMJ Open 2020;10:e032668. doi:10.1136/bmjopen-2019-032668

11 Feb 2019

3943

(“Occupational health” (Mesh)) AND (“musculoskeletal pain” (Mesh))
Web of Science
Total no of hits

14 Feb 2019

4331

Musculoskeletal pain
Cochrane database

Date of
search

14 Feb 2019

40
155
1153

12 Feb 2019

articles as discussed by Arksey and O’Malley.24 To map the
existing evidence, the study design, objectives, method of
delivery and main findings from the eligible articles were
summarised and tabulated (table 2). The goal the scoping
review was to then provide an overview based on a qualitative synthesis covering the following three themes:
►► The overall outcome of using education to manage
occupational-related MSK pain.
►► Potential influence of delivery method.
►► The individual workers’ subjective evaluation of
the educational intervention for managing their
occupational-related MSK pain.
The qualitative synthesis included a distinction between
the mode of education delivery, which covered booklet/
pamphlet, electronic resources (landing page or website),
face-to-face or a combination.
Patient and public involvement
For this scoping review, patients’ priorities, experience and
preferences were not involved in the design of the study,
forming the aims, search strategies or data syntheses. Study
findings will be disseminated on a publicly available platform (websites and on social media).
Results
After duplicate removal, the search strategy revealed
1015 articles. As outlined in figure 1, after excluding
articles that did not fulfil the inclusion criteria based
on screening of title and abstract (screening), 87 articles were included for full-
text screening (eligibility).
Following full-text screening, additional 68 articles were
3
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36

A randomised
controlled trial

Hutting et al30

Dentists

Target group

Employees in a
forestry company

Measurements
conducted at baseline
and 2 months after
intervention

Group sessions6
supplemented by
an eHealth module
(available for 12
months)

Measurements at
baseline, at 3, 6 and 12
months

Measurements
conducted at baseline
with follow-up after 6
months

Booklet or booklet+a Measurements
face-to-face review
conducted at baseline
of the booklet
and at 3, 6, 12 and 24
months of follow-up

No significant between-group
differences were found on most
outcome measures, although the
self-management intervention
improved the participants’
perceived disability during work

No significant differences were
found in the level of pain or
number of painful body regions
or in the level between the
intervention and control group that
only got information/education
in writing (no practical exercise/
instructions)

Combination of booklet information
and face-to-face advice reduced
the costs of healthcare (87%
probability), but the additive effect
(compared with booklet alone) was
negligible

Clinically significant reductions in
pain intensity for neck, shoulders,
arms/wrists in the aerobic exercise
group, compared with the
education group
A reduction in low back pain within
the health promotion group evident
at 12-month follow-up

A significant reduction in
musculoskeletal pain in neck,
right shoulder, left shoulder, upper
back and right wrist following the
educational intervention

Data collection period Outcome

Five 2-hour-long
Measurements
lectures (control arm) conducted at baseline,
at 4 months and 12
months of follow-up
after intervention

Educational
pamphlets

Method of delivery

To examine the effect of a
Nurses working in An instruction sheet
a hospital setting (control group)
personalised ergonomic
intervention, focusing on
body posture during common
work tasks, as compared
with a control group receiving
instruction sheets and
explanations of principles of
proper work performance,
for hospital nurses with
musculoskeletal pain

To assess cost-effectiveness
of a patient information
booklet for employees in
forestry company reporting
mild low back pain

Evaluate the effect of aerobic Cleaners
exercise on musculoskeletal
pain at 4 and 12 months
of follow-up. The aerobic
exercise group was compared
with a health promotion group
receiving lectures

Evaluate the effect of
education related to good
body posture and stretching
exercises on musculoskeletal
pain

Main aim of study

The
To evaluate the effectiveness University and
Netherlands of a self-management
general population
intervention (including an
eHealth module), compared
with usual care, in employees
with chronic, non-specific
complaints of the arm, neck
or shoulder

Israel

Finland

Denmark

Iran

Country

The articles are presented in chronological order.

An assigned
randomised
controlled trial

Prospective quasi-
experimental study

Rantonen et al41

Ratzon et al34

Randomised
controlled trial

Korshøj et al31

Prospective cohort
study—single arm

Study design

Study design, aim and outcome of the included studies, and the country the study was conducted in, the occupational group in focus and the mode of delivery

Farrokhnia et al

Author

Table 2

BMJ Open: first published as 10.1136/bmjopen-2019-032668 on 12 February 2020. Downloaded from http://bmjopen.bmj.com/ on February 12, 2020 at Universidad San Jorge. Protected by
copyright.

Open access

excluded, leaving 19 peer-reviewed articles for final inclusion (inclusion). The included studies are listed in table 2
where information regarding study design, aim of the
study and outcomes of the three themes are presented.
The two investigators (TSP and SB) had an agreement
of 75% after screening title and abstract. Consensus was
reached in the remaining 25% without the involvement
of the third investigator.
Characteristics of included studies
Of the 19 studies included, 10 studies were randomised
controlled trials.25–34 Eight studies used a prospective
design where educational management strategies were
tested using one35–39 or two groups.40–42 One study43 used
a mixed-methods design to assess the individual workers’
experience of the educational intervention. Further
detail of the included studies can be found in table 2
Synthesis of findings
Components of education to manage occupational-related MSK
pain
The content of the educational set-up and content varied
between the included studies where three themes for
methods of delivery emerged: written material in a hard
copy (eg, pamphlet or book),25 27 29 32–34 36 41 43 electronic
delivery29 30 38 39 or a teacher–student setting (eg, lecture
or face-to-face teaching/mentoring).25 26 28 31 35 37 40 42 Some
of these included studies employed a mixed approach
where education was supplemented by a more active
approach (see Potential influence of delivery method section
and table 2).
Overall outcome of using education to manage occupationalrelated MSK pain
The included studies were heterogeneous with regards to
study design. Some studies lacked comparators35–39 and
others focused on improving physiological parameters
such as aerobic capacity28 31 and strength.26 In general, a
map of the existing evidence indicates that an educational
intervention may positively influence musculoskeletal
pain in the workplace, especially when including factors
such as absence from work26 29 33 40 41 and cost–benefits of
staying at work despite pain.37 39 41 However, it needs to be
acknowledged that favourable findings came from studies
lacking a comparator.35–39 Also, in some of the studies, the
educational arm was considered the control condition
where the focus was on improving physiological parameters such as aerobic capacity28 31 and strength26 suggesting
that the power to detect significant changes in the educational arm might have been insufficient.
Potential influence of delivery method
It is unclear from the included studies whether adding
more active components to the educational intervention with (ie, additional verbal education, exercise or
multidisciplinary rehabilitation). In this regard, adding
ergonomic advice or exercise was suggested to have
additional benefits,25 33 although inconsistent findings
were evident.27 For example, combining an educational
Palsson TS, et al. BMJ Open 2020;10:e032668. doi:10.1136/bmjopen-2019-032668

booklet with face-to-face advice resulted in little or no
additive effect on low back pain as assessed by pain levels,
cost or absence from work.32 41 A face-to-face intervention,
however, may ensure better retention of the educational
information as compared with electronic delivery, such as
through email.43
Individual workers’ subjective evaluation of an educational
intervention
Three of the included studies30 39 43 evaluated the subjective experience of participation in the study. Hutting et al
investigated how six different online (eHealth) modules
were received by the participants.30 Overall, this initiative
was considered positive as it provided the participants
with insight into their own condition and on how they
could influence it themselves by implementing behaviour
changes inside and outside the workplace. Behavioural
change can be facilitated by the information in the
provided material regarding, for example, ergonomics
and exercise (at home and in the workplace). As a result,
participants felt more confident in self-managing their
pain condition.39 43 In contrast to this, many workers may
find it challenging to implement changes in their workplace as this might require unavailable resources (eg,
office furniture and/or assistive equipment).43
Educational and information sources for the general public
A number of resources were found in several European
countries (online supplementary appendix i). The search
was confined to European countries. This was done to get
an overview of the available resources in countries with
a similar structure with regards to organisation of the
occupational and healthcare sectors. The available material was presented in writing, infographics or video. All
of these resources were unidirectional in the sense that
they did not have any interactive features. The results
from the literature search indicate an abundance of material. This material was available in generic and less often,
occupational specific, for employees in several European
languages.

Discussion
This scoping review aimed at mapping the available
educational initiatives for managing MSK pain at the
workplace. The overall literature is heterogeneous
and ranges between expert statements to randomised
controlled trials. Therefore, the available literature does
not allow for any conclusions on whether educational
interventions are effective as a stand-alone management
strategy for WMSK pain. Also, it is unclear whether the
method of delivery is an important factor to consider
and whether education needs to be combined with other
interventions.
Education as a means to manage WMSK pain
It is clear from the literature presented in this scoping
review (table 2) that education is deemed relevant for
5
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managing MSK pain at the workplace. However, one
could argue that a relationship between attention given
to the individual and the perceived outcome exists.
Offering more services or options relevant to the job
function and/or individual may have an additive effect
on the outcome.33 44
The availability of educational material also seems to
matter, that is, that the employee feels that educational
material can be accessed when needed.45 Also, it may be
important that the intervention is directly related to the
work functions of the employee in order to secure the
relevance.46 When developing an eHealth educational
module aimed at employees with MSK pain in the upper
extremities and neck, Hutting et al demonstrated a need
to address both generic and specific work functions.47 By
using an eHealth module for such purposes, employees
gained insight and awareness about their complaints
which ultimately improved acceptance and coping strategies.45 The educational information therefore should aim
broadly and include the aetiology of the pain experience,
how emotional factors may play a role, how to deal with a
high workload, considerations of available work capacity
and the ability to set limits. The educational material
should aim to improve the employee’s knowledge of
the work environment, including communication with
colleagues and superiors, which may involve how to ask
for help.43
Even though educational booklets may not be effective
in preventing the onset of MSK pain, such as low back
pain, benefits may emerge as promoting behavioural
change, modifying health beliefs and improving attitudes.48 This is supported by information from one of the
included articles,43 where the educational material was
found to promote behavioural change, when the participants adopted a more active lifestyle at work and during
leisure time. When weighing the effort against the potential gain, it is unsurprising that providing educational
material was considered cost-effective.37 39 41
To date, an abundance of educational material is available to the general public in several European languages
outlining generic and some specific occupational cases
(online supplementary appendix i). Much of this material, however, focuses on biomechanical aspects such
as ergonomics rather than adopting a contemporary
understanding of WMSK pain. Furthermore, it is unclear
whether the material outlined from national registries or
resources is based on scientific evidence, on expert opinions or a combination. Likewise, it is important that the
employees are provided with information specific to their
work tasks and role. Here, it seems important to acknowledge our understanding of health-related issues and technology is evolving,49 suggesting that educational material
is constantly adapted to the latest evidence. Electronic
platforms, containing eHealth modules,30 would allow
central updating without the need to replace hard copies
as new evidence emerges.

Methodological considerations and limitations
This scoping review only included studies focusing on
educational interventions for managing MSK pain in
occupational settings. Therefore, the review did not
include studies evaluating the benefit of such interventions in non-occupational settings. It is conceivable that
excluded studies not performed in an occupational
setting would have included working individuals. On the
same note, the literature search was limited to English
only, which inevitably might have excluded relevant information from scientific studies and other sources. In addition to this, the search for educational and information
sources for employees was confined to European countries. This inevitably limited the number of educational
resources in this review.
Subjecting the search strategy for peer review could
add rigour to the search strategy.50 However, as an initial
assessment in this area of scoping review, this was considered unnecessary. Nonetheless, future scoping reviews
may benefit such a process.
It is important to illustrate that findings favouring
an educational intervention mainly came from non-
randomised studies.36–39 42 43 This may indicate that
any intervention aimed at improving MSK pain in
employees (in this case education) outperformed the
option of doing nothing at all. A more active approach
such as physical exercise26 31 33 or ergonomic advice25
seems to result in a slightly better outcome. However,
educational interventions have the advantage of being
cost-effective.
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Conclusion
Some of the articles included in this scoping review
suggest that educational resources can positively influence absenteeism and pain-
related loss of workability.
There is, however, a gap in knowledge regarding the
best content and delivery of education of material in the
workplace. Although beneficial outcomes were reported,
more randomised controlled trial studies are required to
determine the effects of education material as compared
with other interventions, such as exercise or behavioural
therapy.
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