
1Tersa-Miralles C, et al. BMJ Open 2020;10:e038854. doi:10.1136/bmjopen-2020-038854

Open access�

Effectiveness of workplace exercise 
interventions in the treatment of 
musculoskeletal disorders in office 
workers: a protocol of a systematic review

Carlos Tersa-Miralles  ‍ ‍ ,1 Roland Pastells-Peiró  ‍ ‍ ,1,2 
Francesc Rubí-Carnacea  ‍ ‍ ,1,2,3 Filip Bellon  ‍ ‍ ,1,2 Esther Rubinat Arnaldo  ‍ ‍ 1,2,3,4

To cite: Tersa-Miralles C, 
Pastells-Peiró R, Rubí-
Carnacea F, et al.  Effectiveness 
of workplace exercise 
interventions in the treatment 
of musculoskeletal disorders in 
office workers: a protocol of a 
systematic review. BMJ Open 
2020;10:e038854. doi:10.1136/
bmjopen-2020-038854

►► Prepublication history and 
additional material for this 
paper are available online. To 
view these files, please visit 
the journal online (http://​dx.​doi.​
org/​10.​1136/​bmjopen-​2020-​
038854).

Received 17 April 2020
Revised 11 November 2020
Accepted 23 November 2020

1Department of Nursing and 
Physiotherapy, University of 
Lleida, Lleida, Spain
2Grup de Recerca de Cures en 
Salut, IRBLleida, Lleida Institute 
for Biomedical Research Dr. 
Pifarré Foundation, Lleida, Spain
3Grupo de Estudios Sociedad, 
Salud, Educación y Cultura, 
University of Lleida, Lleida, 
Spain
4Center for Biomedical Research 
on Diabetes and Associated 
Metabolic Diseases, Instituto de 
Salud Carlos III, Barcelona, Spain

Correspondence to
Dra Esther Rubinat Arnaldo;  
​esther.​rubinat@​udl.​cat

Protocol

© Author(s) (or their 
employer(s)) 2020. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Introduction  Physical inactivity due to changes in our 
society towards more sedentary behaviours is leading to 
health problems. Increasing physical activity might be a 
good strategy to improve physical strength and reduce the 
prevalence of illnesses associated with prolonged sitting. 
Office workers exhibit a sedentary lifestyle with short rest 
periods or even without pauses during the workday. It 
is important to perform workplace interventions to treat 
musculoskeletal disorders caused by prolonged sitting and 
lack of movement adopted on the office setting. This article 
describes a protocol for a systematic review to evaluate 
the effectiveness of exercise interventions on office 
workers in their work environment.
Methods and analysis  A literature search will be performed 
in the PubMed, CINAHL Plus, Cochrane Library, Scopus, ISI 
WoS and PeDRO databases for randomised controlled trials 
and studies published from 1 January 2010 to 31 July 2020 
in English or Spanish. The participants will be office workers 
who spend most of their work time in a sitting position. The 
interventions performed will include any type of exercise 
intervention in the workplace. The outcome measures will 
vary in accordance with the aim of the intervention observed. 
The results of the review and the outcomes from the studies 
reviewed will be summarised with a narrative synthesis. The 
review protocol was developed according to the Preferred 
Reporting Items for Systematic Review and Meta-Analysis 
Protocols guidelines.
Ethics and dissemination  Ethical approval is not 
required. The review outcomes and the additional data 
obtained will be disseminated through publications and in 
scientific conferences.
PROSPERO registration number  CRD42020177462.

INTRODUCTION
As a result of technological advances being 
introduced in people’s daily lives, our society 
has changed greatly by adopting an increas-
ingly sedentary lifestyle, leading to prolonged 
sitting for an entire day.1 2 In addition, this 
trend is even more impactful when considering 
the prolonged lifespan of people. The seden-
tary behaviour in conjunction with the physical 
inactivity of the population is closely related 

to the increased prevalence of illnesses due to 
being both risk factors of health.3 4 The average 
daily time spent by the adult population in a 
seated position is 346 min per day.5 More than 
30% of adults worldwide suffer from physical 
inactivity with higher proportions approxi-
mately 43% in American and eastern Mediter-
ranean countries.6

Half of the population, who are of working 
age, are employed in jobs that do not require 
any physical activity, such as those in adminis-
tration or business fields; thus, it is important 
to spend some time exercising daily to prevent 
all the pathologies caused by poor postures, 
prolonged sitting and a lack of movement in 
the workday.7 In an office setting, workers who 
mainly interact with the computer are predis-
posed to musculoskeletal disorders due to 
repetitive movements, static postures and lack 
of physical activity.8 Also, employees working 
overtime and making work-related decisions 
have a higher prevalence of suffering from 

Strengths and limitations of this study

►► This systematic review protocol follows the Preferred 
Reporting Items for Systematic Review and Meta-
Analysis Protocols guidelines.

►► The search strategy was developed in collabora-
tion with an expert documentalist and will include 
the following databases: PubMed, CINAHL Plus, 
Cochrane, Scopus, ISI WoS and PeDRO.

►► The researcher will conduct a blinded peer review to 
ensure rigorous and consistent sets of inclusion and 
exclusion criteria.

►► This is an innovative review, as it focuses only on ex-
ercise interventions in employees’ own workplaces, 
providing specific data on the most effective active 
pauses (volume, intensity, time).

►► The review may be limited by the heterogeneity of 
study methodologies and outcome measures due 
to the diverse types of exercise interventions intro-
duced to office workers.
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musculoskeletal complaints in the neck, shoulder and back 
region than office workers with fixed schedules and jobs 
established by their bosses.9 Further, workers who perform 
demanding tasks with little flexibility in their schedules and 
with short pauses or even a lack of breaks, more commonly 
develop musculoskeletal low back pain than those who have 
longer breaks in their workday, such as a lunch break.10 
Prolonged sitting periods also increase muscle stiffness of 
the trunk and neck of office workers. As such, an office 
workplace is an unfavourable environment in terms of the 
high sedentary behaviour.11

Having a daily schedule with different types of activities, 
such as exercise interventions in the workplace, might help 
reduce the time workers spend sitting and increase the 
amount of low-intensity physical activity that employees 
perform on a daily basis.12 For example, breaks with exer-
cises are good options for workplace interventions, which 
can not only prevent cardiovascular and metabolic illnesses, 
but also play an important role in the treatment of musculo-
skeletal dysfunction of the back.13

There are a wide variety of types of workplace exercise 
interventions, such as short breaks throughout the day, 
and even performing exercise sessions at the start or the 
end of the workday. The common interventions in the 
office setting are stretching or strength exercise routines 
involving the whole body14 or focusing on a specific region 
such as neck/shoulder,15 trunk or the lower limbs.16

Waongenngarm et al17’s systematic review found positive 
effects of active breaks with postural change for pain and 
discomfort of low back pain, without affecting the produc-
tivity of office workers. This study conducted on physical 
exercise in office workers states that the trials reviewed 
include a wide variety of interventions regarding the dura-
tion of the active break, the type of exercise performed or 
the length of the physical programme at the workplace.

According to Sihawong et al18’s systematic review, strength 
and aerobic exercises can reduce the intensity, disability 
and duration of neck and shoulder pain caused by poor 
postures and can be easily performed in work environ-
ments because they do not require equipment and can 
be performed with individuals’ own body weight. Other 
studies19–21 examining workplace exercise interventions 
among symptomatic office workers with musculoskeletal 
disorders demonstrated a decrease in pain perception.

The aforementioned systematic reviews, which focused 
on the treatment of musculoskeletal pain in office workers, 
have been published in recent years evaluating different 
types of exercise interventions,15 or evaluating various 
kinds of breaks at work.14 However, no reviews have focused 
exclusively on workplace exercise interventions, which 
are becoming a trend that multinational corporations are 
implementing with their workers.

The practical implications of this review are aiming to 
identify standards/patterns in the workplace in order to 
carry out tailored interventions that are as effective as 
possible, for the subsequent conduction of a randomised 
controlled trial and to improve the evidence on physical 
exercise interventions at work in office workers.

Objectives
The aim of this study is to present a protocol paper for 
a systematic review to evaluate the effectiveness of exer-
cise interventions on office workers in their work envi-
ronment on the treatment of musculoskeletal disorders.

METHODS
This review protocol follows the recommendations of the 
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses for Protocols (PRISMA-P) reporting guidelines22 
and the findings will be reported in accordance with the 
PRISMA guidelines.23 This systematic review is registered 
on the Prospective Register of Systematic reviews.

Criteria for study inclusion
Study characteristics
Randomised controlled studies that have at least one 
group involved in any kind of intervention with physical 
exercise in the workplace during the working day.

Randomised controlled studies that have at least one 
group involved in an intervention with physical exercise in 
the workplace during the workday and performing a low 
to moderate physical exercise programme will be included. 
All studies with ergonomic interventions will be excluded 
except of posture corrections or patterns taking place during 
the workday. The search for publications will be restricted 
considering the temporary interval from 1 January 2010 
until 31 July 2020. Studies published in English and Spanish 
will be considered for inclusion, excluding publications 
written in other languages. Other sources of research infor-
mation will be excluded such as books, theses, conferences 
proceedings, reports or scientific posters.

Participants
Participants should be office workers who spend most of 
their work time in a sitting position; have musculoskeletal 
disorders in all regions of the body or some specific region, 
such as low back or neck/shoulder; and be capable of 
performing a low to moderate intensity physical exercise 
intervention without the need to change clothes or use 
a sports facility. Studies including participants with other 
pathologies as neurological deficits, cancer, fractures or 
an inflammatory process will be excluded.

Interventions
The included interventions may be any type of exercise 
programme in the office environment including, essen-
tially, a change from a seated position in front of the 
computer position to another with a higher physical activity 
level and performance of any kind of physical exercise, such 
as stretching, mobility or strength training with or without 
workout equipment.

Outcomes
Outcomes will be musculoskeletal disorders measured by 
different types of validated scales and questionnaires for 
assessing pain, disfunction or other related aspects for the 
office workers. Examples of validation measures include 
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different types of scales, such as the Visual Analogue pain 
Scale24 or more specific scales, such as the Neck Disability 
Index for neck pain25 or the Oswestry or Roland-Morris 
Scale26 for the measurement of dysfunction caused by low 
back pain.

Information sources
For the literature search, the PubMed, CINAHL Plus, 
Cochrane, Scopus, ISI WoS and PeDRO databases will 
be searched by using Medical Subject Headings terms 
and keywords related to office workers, musculoskeletal 
pain, exercise interventions and adherence. The search 
strategy in the PubMed database through the MEDLINE 
nomenclature and thesauruses is available in table 1.

The search will be adapted and performed in the other 
databases mentioned above with the aforementioned 
terminology and search strategy.

Data management and collection
Once the search has been performed, the results will be 
imported to EndNote V.X927 for duplicates to be removed, 
and the remaining articles will be subsequently transferred 
to Covidence28 software for screening and data extraction.

Study selection
Two independent reviewers will screen the titles and 
abstracts of the articles according to the eligibility criteria 
to determine the eligibility of the articles. Subsequently, 
the full texts of the included studies will be reviewed by 
the same reviewers. If a disagreement between reviewers in 
any stage of the screening occurs regarding the inclusion 
of studies, it will be resolved by discussion, and if needed, 
a third reviewer will determine whether the article will be 
included.

Data management and risk of bias assessment
Data from the included studies will be extracted following 
the recommendations of the Cochrane Handbook for 
Systematic Reviews of Interventions,29using an adapted 
data extraction form: the form will follow the steps from the 
template of the Cochrane good practice data extraction,30 
taking into account the relevant aspects of the workplace 
exercise interventions. The data extraction form is shown 
in online supplemental file 1.

The quality of the studies included in the review will be 
assessed independently by two reviewers using the Rob2 

Table 1  Search terms and PubMed search strategy

Search terms PubMed search strategy

 �  (“Office Work” [tiab] OR “Office Worker”[tiab] OR “Office Workers”[tiab] OR “Desk Worker”[tiab] OR “Desk 
Workers”[tiab] OR “Computer Work”[tiab] OR “Computer Workers”[tiab] OR “Nonmanual Workers”[tiab] 
OR “Administrative Personnel”[MeSH] OR “Administrative Personnel”[tiab] OR “sedentary workers”[tiab] 
OR “sedentary personnel”[tiab] OR “sedentary employees”[tiab] OR “Work Performance”[MeSH] 
OR “Work Performance”[tiab] OR “Work Performances”[MeSH] OR “Work Performances”[tiab] OR 
“Job Performance”[MeSH] OR “Job Performance”[tiab] OR “Job Performances”[MeSH] OR “Job 
Performances”[tiab] OR “Occupational Diseases”[Mesh] OR “Occupational Disease*“[tiab] OR 
“Occupational Illness*“[tiab] OR “Administrative Personnel”[MeSH] OR “Administrative Personnel”[tiab] 
OR “White Collar Worker” [tiab] OR “Administrative Worker”[tiab] OR “Corporate Workers”[tiab] OR “Video 
Display terminal workers”[tiab] OR “Video Display Visual operators”[tiab] OR “Clerical wokers”[tiab])

Musculoskeletal 
disorders

(“Musculoskeletal Illness”[MeSH] OR “Musculoskeletal Illness”[tiab] OR “Musculoskeletal Pain”[MeSH] 
OR “Musculoskeletal Pain”[tiab] OR “Musculoskeletal Pain”[MeSH] OR “Musculoskeletal Pain”[tiab] 
OR “Musculoskeletal Disease”[MeSH] OR “Musculoskeletal Disease”[tiab] OR “Musculoskeletal 
Diseases”[MeSH] OR “Musculoskeletal Diseases”[tiab] OR “Musculoskeletal Disorder”[tiab] OR 
“Musculoskeletal Disorders”[tiab] OR “Musculoskeletal Disfunction”[tiab] OR “Musculoskeletal 
Disfunctions”[tiab] OR “Low back pain”[MeSH] OR “Low back pain”[tiab] OR “Low back pains”[tiab] OR 
“Lumbago”[tiab] OR “Lower Back Pain”[tiab] OR “Lower Back pains”[tiab] OR “Low Back Ache”[tiab] 
OR “Low Back Aches”[tiab] OR “Low Backache”[tiab] OR “Low Backaches”[tiab] OR “Postural Low 
back pain”[tiab] OR “Posterior Compartment Low back pain”[tiab] OR “Recurrent Low back pain”[tiab] 
OR “Mechanical Low back pain”[tiab] OR “Neck pain”[MeSH] OR “Neck pain”[tiab] OR “Neck 
pains”[tiab] OR “Neck Ache”[tiab] OR “NeckAches”[tiab] OR “Cervicalgia”[tiab] OR “Cervicalgias”[tiab] 
OR “Cervicodynia”[tiab] OR “Cervicodynias”[tiab] OR “Cervical Pain”[tiab] OR “Cervical Pains”[tiab] 
OR “Posterior Cervical Pain”[tiab] OR “Posterior Cervical Pains”[tiab] OR “Posterior Neck Pain”[tiab] 
OR “Posterior Neck Pains”[tiab] OR “Anterior Cervical Pain”[tiab] OR “Anterior Cervical Pains”[tiab] OR 
“Posterior Neck Pain”[tiab] OR “Posterior Neck Pains”[tiab] OR “Shoulder pain”[MeSH] OR “Shoulder 
pain”[tiab] OR “Shoulder pains”[tiab])

Exercise 
interventions

(“Exercise movement Therapy”[MeSH] OR “Exercise movement Therapy”[tiab] OR “Exercise 
Therapy”[MeSH] OR “Exercise Therapy”[tiab] OR “Circuit Based Exercise”[MeSH] “Circuit Based 
Exercise”[tiab] OR “Stretching Exercise”[MeSH] OR “Stretching Exercise”[tiab] OR Yoga[MeSH] OR 
Yoga[tiab] OR “Pilates Training”[tiab] OR (“Active Rest”[tiab] OR “Active Rests”[tiab] OR “Active 
Pause”[tiab] OR “Active Pauses”[tiab] OR “Active Break”[tiab] OR “Active Breaks”[tiab] OR “Exercise 
Therapy”[MeSH] OR “Exercise Therapy”[tiab] OR “Exercise Therapies”[tiab] OR “Remedial Exercise”[tiab] 
OR “Remedial Exercises”[tiab] OR “Rehabilitation Exercise”[tiab] OR “Rehabilitation Exercises”[tiab] OR 
“Incidental Physical activity”[tiab] OR “Standing breaks”[tiab] OR “Stretching breaks”[tiab] OR “Mobility 
exercise”[tiab] OR “Workplace exercise intervention”[tiab])

MeSH, medical subject headings.

https://dx.doi.org/10.1136/bmjopen-2020-038854
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tool provided in the Cochrane Reviews to assess the risk 
of bias,31 and a third reviewer will resolve any disagree-
ments in the risk of bias assessment between the two prin-
cipal reviewers for a final decision.

This tool assesses different aspects of the trials, mainly 
regarding the design of the methodology and outcome 
measures. Based on the reviewer’s responses to the ques-
tions presented for the different domains and a scoring 
algorithm, each study will be determined to have ‘low 
risk’, ‘some concerns’ or ‘high risk’ of bias.

Data synthesis
A narrative synthesis will be conducted in stages, as 
recommended by the Economic and Social Research 
Council guidance on the conduct of Narrative 
Synthesis,32 according to the aims of each intervention 
due to discrepancies in the workplace exercise inter-
ventions and the different outcomes included in the 
studies.

A preliminary synthesis will be performed, presented in 
a common rubric through tabulation to develop an initial 
description of the results of included studies. The trials 
will be grouped by the region of the body that was eval-
uated. The tables will summarise the results of the inter-
ventions with the comparator groups and the outcome 
measures used in the trials such as scales or question-
naires, also the adherence of the interventions will be 
described with a numerical percentage of the participants 
that were lost to follow-up.

Next the relationship between characteristics of 
individual studies and their reported findings will 
be explored with a subgroup analysis of the studies 
included according to each body region categorised 
from the preliminary synthesis. The assessment of the 
robustness of the synthesis will be carried with the Rob2 
tool.

If the studies included in the review have sufficiently 
similar characteristics, based on the information in the 
data extraction form (eg, the use of the same outcome 
measures such as scales or questionnaires to evaluate pain 
or dysfunction), a meta-analysis will be performed.

Patient and public involvement
Data will be extracted from previously published studies. 
No patients, public institutions or private enterprises of 
any kind will be involved in this protocol. Additionally, no 
personal data have been used in the development of this 
protocol.

Ethics and dissemination
For the protocol and the posterior systematic review, 
ethical approval is not required. The aim of this review is 
to summarise the results of the outcomes from the studies 
that meet the inclusion criteria.

The review outcomes and the additional data will 
be disseminated through publications and scientific 
conferences.

DISCUSSION
In the 21st century, one of the main reasons that health 
conditions in society have worsened is due to the increase 
of physical inactivity. Also, a sedentary lifestyle in the work-
place is strongly related to the constant use of electronic 
devices and technological machinery replacing physical 
human work. One of the largest groups of people that 
are affected by this change in society is office workers, as 
they spend a large number of hours in a seated position. 
It is necessary to evaluate the evidence found in the trials 
involving workplace exercise interventions to reduce and 
treat musculoskeletal pain due to the high prevalence 
that office workers suffer in their workday.

It is important to analyse the adherence to the exercise 
interventions as the aim of these exercise programmes is 
to be performed in the office setting, and the musculo-
skeletal dysfunction or other work-related stressors might 
decrease the compliance to realise the physical exercises 
at the workplace. This can be a potential bias due to the 
lack of information in the data collection at the end of 
the intervention due to the loss to follow-up.33–35

To the best of our knowledge, this systematic review 
will be the first published review on the effects of physical 
exercise in workers’ own workplace and during their own 
working hours, excluding interventions for which the main 
aim is to perform an ergonomic modification or to set up a 
‘sit-stand’ desk. Both of these types of interventions might 
increase the physical activity of the workers, but the latter 
interventions do not involve an exercise programme.

The results of this review will help identify the most 
effective workplace exercise interventions considering 
training variables such as the volume, intensity, type of 
programme and time spent on the exercise per session, 
allowing to design randomised controlled trial with the 
best current evidence of workplace intervention in the 
reduction and treatment of musculoskeletal pain.

Also, this review aims to evaluate the actual evidence 
on exercise interventions for office workers related to 
musculoskeletal disorders in their work environment. It 
is important to improve the workplace health promotion 
and well-being of the office workers due to the lack of 
physical activity and the sedentary behaviour due to the 
requirements of their particular type of job.
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