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ABSTRACT
Introduction Work- related musculoskeletal (MSK) 
pain is a highly prevalent condition and one of the main 
contributors to disability and loss of work capacity. 
Current approaches to the management and prevention 
of work- related MSK pain do not consistently integrate 
current evidence- based knowledge and seem to be 
outdated. The Prevent4Work (P4W) Project aims to collect 
and spread evidence- based information to improve 
the management and prevention of work- related MSK 
pain. P4W will longitudinally investigate (1) risk factors 
associated with the prevalence of work- related MSK pain, 
(2) predictive factors for new events of work- related MSK 
pain in the short term and (3) the modification of pain 
beliefs after participating in evidence- based e- learning 
courses.
Methods and analysis This project employs a mixed- 
methods design with international cohorts of workers from 
Spain, Italy and Denmark. All participants will be assessed 
using self- reported variables at baseline (ie, cross- 
sectional design) with follow- up after 3 and 6 months (ie, 
prospective–predictive design). Throughout the first phase 
(0–3 months), all participants will be offered to self- enrol 
in e- learning courses on work- related MSK pain. Changes 
in pain beliefs (if any) will be assessed. The dataset will 
include sociodemographic characteristics, physical and 
psychological job demands, lifestyle- related factors, MSK 
pain history and pain beliefs. At baseline, all participants 
will additionally complete the P4W questionnaire 
developed to detect populations at high risk of suffering 
work- related MSK pain.
Descriptive statistics, binary logistic regression, and 
analysis of variance will be used to identify the significant 
factors that influence the history of work- related MSK 
pain, evaluate the short- term prediction capacity of the 
P4W questionnaire, and investigate whether workers’ 

participation in e- learning courses will modify their pain 
beliefs.
Ethics and dissemination The study received ethical 
approval from the Ethical Committee of San Jorge 
University (USJ011-19/20). The results will be made 
available via peer- reviewed publications, international 
conferences and P4W official channels.

INTRODUCTION
Work- related musculoskeletal (MSK) pain 
refers to pain related to or leading to work- 
related disability.1 The level of disability can 
range from low to high and be episodic or 
persistent, thus reducing workers’ quality of 
life and work capacity.2 Self- reported pain in 
the neck and low back is the main complaint 
of workers reporting interfering pain.3 
According to the Sixth European Working 
Conditions Survey, 40% of workers report 

Strengths and limitations of this study

 ► Large multicentre study examining risk factors as-
sociated with work- related musculoskeletal (MSK) 
pain in three different European countries.

 ► Comprehensive multidimensional assessment of 
workers is conducted.

 ► A prospective design protocol which allows to inves-
tigate the temporal dynamics of work- related MSK 
pain.

 ► Only short- term follow- up is conducted.
 ► Only self- reported variables but no subject- 
independent measures are obtained.

P
rotected by copyright.

 on S
eptem

ber 16, 2021 at A
alborg U

niversity Library.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-052602 on 14 S

eptem
ber 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/
http://orcid.org/0000-0003-4750-9077
http://orcid.org/0000-0002-7007-0368
http://orcid.org/0000-0002-4418-0133
http://orcid.org/0000-0002-5879-3600
http://orcid.org/0000-0002-8639-8480
http://orcid.org/0000-0002-9201-0120
http://dx.doi.org/10.1136/bmjopen-2021-052602
http://dx.doi.org/10.1136/bmjopen-2021-052602
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2021-052602&domain=pdf&date_stamp=2021-09-14
http://bmjopen.bmj.com/


2 Bellosta- López P, et al. BMJ Open 2021;11:e052602. doi:10.1136/bmjopen-2021-052602

Open access 

one event of pain per year, while 20% report having a 
chronic pain condition.4

Work- related MSK pain is a complex condition, 
consisting of multiple interacting factors such as (1) phys-
ical factors (eg, manual handling, working in awkward 
postures, repetitive work and working at high speed), (2) 
individual factors (eg, stress exposure, health believes, 
beliefs about pain, sleep quality, social support), (3) 
contextual factors (eg, workplace design and organi-
sation), and (4) sociodemographic factors (eg, level of 
education, age).5

The incidence and prevalence rates of work- related 
MSK pain are increasing worldwide, which may indicate 
a suboptimal effect of contemporary approaches for its 
management.6 Insufficient implementation of evidence- 
based practice might be the primary contributor,7 
although outdated education of healthcare professionals 
and low- value treatments are also barriers for optimal 
management of work- related MSK pain.8 9

Previous large- scale initiatives have demonstrated that 
educational interventions can modify pain beliefs among 
workers.10 Therefore, given that outdated beliefs and 
expectations about health are associated with a higher 
risk of work- related MSK pain11 and potentially with chro-
nicity and disability,12 educational interventions could be 
an ideal starting point. However, the impact of changes 
in pain beliefs on reducing new events and/or chronicity 
of work- related MSK pain has not yet been investigated.

Prevent4Work Project
The European Knowledge Alliance ‘Prevent4Work’ 
(P4W) Project aims to provide high- quality education 
for professionals and laypeople focusing on work- related 
MSK pain. This initiative is intended to improve work- 
related MSK pain management strategies by developing 
and implementing new assessment and interactive digital 
platforms. A part of this initiative is the risk assessment 
questionnaire (P4W questionnaire) that has recently 
been developed to detect populations at high risk of 
suffering work- related MSK pain.13 Moreover, innovative 
educational programmes will be introduced, and adap-
tive mobile interactive digital platforms, capable of deliv-
ering evidence- based information and collect data, will be 
continuously developed (online supplemental table 1).

The research- specific aims of the P4W project are (1) to 
identify risk factors associated with the prevalence and/
or the incidence of work- related MSK pain, (2) to eval-
uate the predictive capacity of the P4W questionnaire for 
new events of work- related MSK pain in the short term 
(ie, 3 and 6 months), (3) to evaluate whether pain beliefs 
are modified in the short term after participating in 
e- learning evidence- based training activities about work- 
related MSK pain.

It has been suggested that the pandemic situation 
related to COVID-19 has had a significant negative effect 
on the physical and mental well- being of people with 
chronic pain.14 Additionally, there are insufficient data 
on how/if the COVID-19 pandemic causes new events 

or flare- ups of pain across the successive waves of conta-
gion.15 Therefore, the project will explore potential 
relationships with the development of new events of self- 
reported work- related MSK pain.

METHODS
The present study protocol complies with the Strength-
ening the Reporting of Observational Studies in Epidemi-
ology recommendations.16

Study design
This study protocol will follow a longitudinal mixed- 
methods design with international cohorts. All partici-
pants will be assessed by using self- reported variables at 
baseline (ie, cross- sectional study design) with follow- up 
at 3 and 6 months (ie, prospective–predictive study 
design). Throughout the first phase (0–3 months), all 
participants will be offered to self- enrol in a free learning 
course about work- related MSK pain. The analysis of data 
will be performed following a pragmatic study design (see 
figure 1).

Population
The cohort will be composed of people in employment 
between 18 and 65 years of age, from Denmark, Italy, and 

Figure 1 Study timeline design.
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Spain, who are fluent in either English, Danish, Italian, 
or Spanish, who have an easy access to a tablet/smart-
phone and internet. No specific exclusion criteria will be 
considered to be enrolled in the study. In the event of an 
enrolled participant changing the initial job position or 
taking any sort of long- term leave during the study period, 
he/she will be excluded from the follow- up analysis.

Contact and recruitment
Companies, institutions, and workers associations from 
Denmark, Italy, and Spain are invited to participate 
in P4W actions via the P4W network. Each organisa-
tion will provide their workers’ information in the local 
language together with two animated videos (also in the 
local language) explaining the aims and actions of the 
P4W Project. The participants recruited through here 
will provide data that will enable an evaluation of risk 
factors associated with work- related MSK pain. Likewise, 
their participation in the P4W e- learning courses about 
work- related MSK pain will allow for an evaluation of the 
content from a user perspective. Participating organi-
sations will be assigned a national liaison for first- line 
support.

Data collection and security measures
Data collection will be conducted between April and 
December 2021. When registering in the application for 
mobile devices (app), participants will have to accept the 
informed consent before they get a personal account. 
Two reminder messages will appear within the main panel 
of the app, with the first one notifying which institution 
is leading the project in their country of residence while 
the second will be a reminder of that the survey and P4W 
questionnaire are ready to be completed.

All personal and survey data will be stored with record- 
level encryption at the database level, meaning that it is 
incomprehensible without first being decrypted. More-
over, the survey data will be pseudo- anonymised, so it 
is impossible to relate the physical person to their data 
directly. For processing and exporting purposes, all data 
will be conveniently anonymised in a way that each data 
record is generated with a unique identifier that is not 
possible to relate to the physical person and their personal 
information.

All the measures will be conducted to comply with Euro-
pean Union’s General Data Protection Regulation17 and 
implemented following recommended guidelines.18 19

P4W courses
All participants can choose to participate in one or more 
e- learning courses. The P4W study group published a 
scoping review on the role of education in preventing 
and treating work- related MSK pain, finding that there 
is a basis for using education to complement other treat-
ments.1 Here, participants can access animated videos 
with essential messages from systematic reviews on work- 
related MSK pain which have been produced specifically in 
relation to the project (online supplemental table 2). The 

videos were developed in English and Spanish languages, 
with Italian or Danish subtitles and are publicly available 
at https:// p4work. com/ results/ (retrieved on 31 March 
2021). For further analysis, all participants who have been 
invited to take the courses will be classified based on their 
interaction with the animated videos as: (1) no participa-
tion at all, (2) visualisation of videos in isolation/starting, 
but not finishing an e- learning course, (3) completion of 
one or more entire learning courses.

Outcome measures
Table 1 summarises outcome domains over the length of 
the study. Specific outcome measures are presented in 
detail afterward.

Baseline
At baseline, all participants will complete a survey 
composed of five sections:

Section 1: this section will collect sociodemographic and 
personal information such as age, sex, weight, height, 
education level, job position and seniority.

Section 2: this section will collect information about 
job demands at different levels such as physical demand, 
psychological demand and decision capacity. Each 
domain is composed of different questions assessed on 
a 5- item Likert scale. The average scores of the different 
questions in each domain are classified as being in 
‘high demand’, ‘medium demand’ or ‘low demand’.20 
Following the same structure, four additional categories 
will be assessed in the P4W survey: ‘sustained postures’, 
‘repetitive movement’, ‘overstrain’ and ‘overtime’.

Section 3: this section will collect information about 
lifestyle (physical activity out of work, sleep quality and 

Table 1 Summary of outcome domains assessed over 
the length of the study, including risk factors potentially 
associated with prevalence and/or incidence of work- related 
MSK pain

Period Domains

Baseline  ►  P4W survey
 –  Individual factors
 –  Job demands
 –  Lifestyle
 –  MSK pain history
 –  COVID-19
 –  Pain beliefs
 –  Work- related MSK pain training 

experience and interests
 ►  P4W questionnaire

3- month and 
6- month follow- up

 ►  P4W follow- up survey
 –  Verification of same job position
 –  Verification of e- learning course 

participation
 –  Lifestyle
 –  MSK pain history
 –  COVID-19
 –  Pain beliefs

MSK, musculoskeletal; P4W, Prevent4Work.
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quantity), medical history of MSK pain (including onset, 
for example, whiplash injury due to a car accident) and 
COVID-19 impact.

 ► Physical activity in leisure time will be evaluated by 
using the Global Physical Activity Questionnaire21 
proposed by the WHO. Participants will be asked to 
indicate the number of days (if any) in a typical week 
and the average time in a day (in hours and minutes) 
they spend doing such type of moderate or vigorous 
intensity activities.

 ► Sleep quality will be evaluated by using the Medical 
Outcomes Study Sleep Scale.22 Specifically, the sleep 
adequacy domain, composed of only two questions, 
will be assessed. This domain is rated on a 6- item 
Likert scale, and the average of the two questions is 
transformed to a percentage. Sleep quantity will be 
assessed by asking for the average number of hours 
slept per night during the last 4 weeks.

 ► Prevalence and history of self- reported work- related 
MSK pain will be evaluated using the extended 
version of the Nordic Musculoskeletal Question-
naire.23 The original nine body regions in the orig-
inal scale will be reduced to four (neck pain, low back 
pain, upper limb pain and lower limb pain). As part of 
the extended version, medication consumption, use 
of health services (physiotherapist, doctor, etc) and 
difficulties to carry out work tasks will be registered to 
evaluate the impact of MSK pain in workers.

 ► COVID-19 impact will be explored as a potential 
contributor to developing or aggravating MSK pain15 
by using supplementary ad hoc questions.

Section 4: information about beliefs related to the 
cause and treatment of pain is collected using the Pain 
Beliefs Questionnaire.24 The Pain Beliefs Questionnaire 
is a 12- item questionnaire with a 6- point Likert scale that 
taps into the two dimensions of pain beliefs (organic and 
psychological beliefs).

Section 5: this section will collect information about the 
participants’ training experience and interests in the field 
of work- related MSK pain. The different topics are based 
on the current management of work- related MSK pain 
and the latest evidence regarding factors and interven-
tions that can contribute to increase or decrease the risk 
of suffering work- related MSK pain.5

P4W questionnaire: all workers will complete the P4W 
questionnaire. This self- perceived risk assessment ques-
tionnaire was developed to detect populations at high risk 
of work- related MSK pain.13 The instrument uses a biopsy-
chosocial approach based on 20 items with a 5- point Likert 
scale which investigates four different domains: physical 
stress, mental stress, job satisfaction and kinesiophobia.

Follow-up at 3 and 6 months
At follow- up (3 and 6 months), all participants will receive 
a short version of the survey conducted at baseline. This 
short version of the survey will be composed of (1) a 
specific question to ensure the participant is performing 
the same job and type of work as baseline level, (2) a 

specific self- reported question related to the participation 
in e- learning courses, (3) a short version of the Nordic 
Musculoskeletal Questionnaire regarding the experience 
of new events of self- reported MSK pain in the last 3–6 
months, and (4) the Pain Beliefs Questionnaire.

Data from the 3- month follow- up will be used to eval-
uate any potential change in pain beliefs, while 6- month 
follow- up will be used to test the short- term prediction 
capacity of the P4W questionnaire for new events of MSK 
pain (at the neck, low back, upper limb or lower limb) 
within the cohort of workers.

Sample size
The present large- scale project needs to reach a sample of 
1500 workers to meet the European Commission require-
ments and analyse the current risk factors for MSK pain. 
This sample size is estimated to be valid to test the short- 
term prediction capacity of P4W questionnaire for a new 
event of self- reported MSK pain based on performing a 
binary logistic regression.25 Under these circumstances, 
at least 331 workers should be followed up at 6 months 
in order to evaluate the predictive capacity of 10 candi-
date variables with an incidence expectation of 15%±5% 
for a new episode of self- reported MSK pain.26 27 Addi-
tionally, the sample size (n>158) will allow for detecting 
small- to- medium differences within workers in the Pain 
Beliefs Questionnaire (Cohen’s effect size d=0.26)28 with 
an alpha error of 0.05 and a power of 90%.

Statistical analysis
In relation to the first aim, linked to the cross- sectional 
study, multiclass or binary logistic regression will be 
applied to identify the major factors that influence the 
presence and/or recent history of work- related MSK pain. 
In relation to the second aim, linked to the cohort study, 
binary logistic regression will be used to evaluate the 
short- term prediction capacity of the P4W questionnaire 
with regard to the appearance of a new MSK pain event in 
the past 6 months according to the Nordic Musculoskel-
etal Questionnaire. In relation to the third aim, linked 
to the pragmatic study, repeated measures analysis of 
variance will be used to determine if workers’ participa-
tion in e- learning courses modifies their pain beliefs. The 
analysis will be conducted under the intention- to- treat 
and per- protocol principles, and the effect sizes will be 
reported for a better interpretation and controlling the 
risk of type-1 error. The significance level will be estab-
lished for all the analyses at p<0.05.

Ethics and confidentiality
The study protocol has been approved by the ethical 
committee at San Jorge University (USJ011-19/20). Each 
participant will be automatically assigned a study code 
when registering on the app. This code will be the only 
downloadable information together with health data by 
study researchers. All personal data needed for registra-
tion will be saved in an independent database, which 
will only be accessible by the principal investigator and 
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study coordinators in each country. Any deviation from 
the current protocol will be explained and justified if 
necessary.

Dissemination
The results, regardless of the outcome, will be made avail-
able via peer- reviewed publications in open- source jour-
nals, relevant international conferences within the field 
of pain and occupational health, and via P4W official 
channels, such as the P4W website, social media chan-
nels and final project symposium. Results will likewise be 
disseminated by producing new high- quality videos on 
the P4W YouTube channel.
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