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Abstract

Background The digital transition in the workplace has increased trends such as permanent connectivity,

an increased sedentary lifestyle, and reduced social interaction, leading to additional psychosocial and ergonomic
risks for workers. Musculoskeletal disorders (MSDs) and mental health problems are particularly prevalent, pos-

ing a significant burden. To address these challenges, organisations can implement digital or blended interven-
tions targeting MSDs and mental health problems. However, there is still limited evidence on combined workplace
interventions targeting both MSDs and mental health problems and respective facilitators and barriers for their
successful implementation and sustainability. The objective of this scoping review is to identify barriers and facilita-
tors to the implementation of blended and digital interventions targeted at combined mental health and MSDs

in the workplace.

Methods Bibliographic databases will be searched for studies published since 2014 and reported on the implemen-
tation of interventions with a digital component targeted at mental health and MSDs in the workplace. Studies will
be included if the intervention was delivered within, or access provided through, the workplace. The title and abstract
screen and the full-text screening will be completed independently by two reviewers, with a third reviewer resolving
any arising conflicts in the process.

Results Descriptive characteristics of the study design, workplace sector, mode of working, intervention details,
mode of intervention delivery, outcomes, and barriers and facilitators will be extracted. Results will be reported

in accordance with the PRISMA for Scoping Reviews checklist and a narrative synthesis used to summarise character-
istics of included studies, as well as barriers and facilitators to the implementation of interventions.
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and MSDs.

0f410028a230bd/.

Occupational health, Workplace

Discussion The findings from this review will provide practical recommendations relevant to researchers and prac-
titioners developing or implementing digital interventions in the workplace targeting mental health conditions

Systematic review registration Research Regjistry, reviewregistry1847, https://www.researchregistry.com/browse-
the-registryi#registryofsystematicreviewsmeta-analyses/registryofsystematicreviewsmeta-analysesdetails/666710683a

Keywords Mental health, Musculoskeletal disorders, Intervention, Implementation, Barriers, Facilitators, Digital,

Background

Musculoskeletal disorders (MSDs) and mental health
conditions are among the most prevalent health prob-
lems in the workforce. MSDs represent the main physi-
cal health reason for work absenteeism globally [1].
In the EU, a recent survey by the European Agency for
Safety and Health at Work indicated that approximately
60% of workers report MSD complaints, including low
back pain, neck and upper extremity pain, and disorders
[2]. Internationally, there is consistent evidence of the
increasing prevalence of work-related MSDs in recent
decades, as indicated by the Global Burden of Disease
Study [3].

Mental health difficulties are also common in the work-
ing population. They represent a significant burden and
contribute to increased absenteeism, presenteeism, and
workplace accidents and decreased productivity [4].
The recent COVID-19 pandemic has clearly accelerated
the shift to teleworking and blended working arrange-
ments in many workplaces, and there is evidence that
this has contributed to the onset of worsening of a range
of mental health problems, particularly depressive and
anxiety symptoms and burnout, and MSDs as well [5, 6].
The impact of mental health problems within the work-
place on individuals, the economy, and wider society is
considerable. Solely for work-related depressive condi-
tions, it is estimated that the total cost to the EU econ-
omy is approximately EUR 620 billion per year, roughly
equivalent to 4% of gross domestic product [7]. There
is evidence of comorbidity of MSDs and mental health
problems among workers in different sectors. It is thus
important to consider interventions that target both
physical and mental health to maximise their effective-
ness and provide adequate support to workers experienc-
ing comorbid conditions [8, 9].

The ongoing digital transition in the workplace and
recent events such as the COVID-19 pandemic have
greatly accelerated the pace of change in workplace set-
tings, with important consequences for workers” wellbe-
ing. The EU Strategic Framework on Health and Safety at
Work 2021-2027 indicated that almost 40% of workers
began to work remotely after the start of the COVID-19

pandemic [10]. New work practices and forms of work
management have thus emerged, with remote-working
trends such as permanent connectivity and reduced
social interaction leading to additional psychosocial and
ergonomic risks for workers [11]. Additionally, other
factors such as the demographic change due to an age-
ing workforce and increased sedentarism pose important
challenges to the physical and mental health of workers
[12].

Consequently, there are strong reasons for organisa-
tions to implement interventions and programmes that
target MSDs and mental health conditions [13]. Inter-
ventions in the workplace can take place at different lev-
els, including organisational, peer, or individual aspects
and target different aspects such as prevention (of ill
health), promotion (of positive health), and/or support
(with existing health conditions) [14]. Additionally, they
can be delivered face to face, digitally, or in a blended
fashion. Existing literature seems to suggest that multi-
level interventions targeting both the individual and the
organisational level are more likely to be effective in the
promotion of mental well-being and in supporting indi-
viduals experiencing a range of mental health condi-
tions [15—17]. Furthermore, there is some evidence that
integrated interventions which prevent mental health
problems by reducing risk factors, promoting mental
wellbeing in the workplace and addressing mental health
conditions among workers may provide the greatest ben-
efits [18]. With regard to workplace interventions tar-
geting MSDs, prevention programmes and ergonomic
interventions in the workplace have shown some evi-
dence of effectiveness [19, 20]. Similar to interventions
targeting mental health, a recent review of reviews indi-
cated that multicomponent programmes targeting MSDs
(e.g. through changes to the working environment and
concurrent physical training) provide various advantages
and are associated with a higher likelihood of successful
delivery [21].

While there is no scarcity of studies examining the
effectiveness of interventions targeting physical and
mental health in the workplace, there is still limited evi-
dence on the facilitators or barriers for the successful
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implementation and delivery of interventions. Implemen-
tation science can be used to examine the specific process
factors that may facilitate or hinder interventions target-
ing MSDs and mental health conditions in the workplace
[22]. Currently, however, there is a paucity of implemen-
tation research in work settings with robust evaluations,
and this is particularly true for those blended and digi-
tal interventions that have mostly been implemented in
recent years [23]. Arguably, digital interventions will
become more and more common in the near future.
Several recent studies suggest that, in fact, digital and
blended interventions can provide various advantages for
implementation in a workplace (e.g. accessibility, shorter
duration, flexibility of timing) [24-27]. However, they
may also pose additional challenges with regard to fac-
tors such as uptake, adherence, confidentiality issues, and
continued engagement [24—27]. In addition to the mode
of delivery of the intervention, the workplace setting and
work arrangement may also have an impact, as there is
evidence of high prevalence and negative impacts of both
poor mental health and MSDs among workers in the
construction and healthcare sectors and for workers in
telework and ICT-based mobile work (TICTM) arrange-
ments [1, 8,9, 17, 28, 29].

Promoting positive mental and physical health at
work in a changing environment: a multi-level approach
(PROSPERH) is a Horizon Europe — the Framework
Programme for Research and Innovation (2021-2027),
funded programme of research which aims to improve
physical and mental health in the workplace by develop-
ing, implementing, and evaluating a multi-level interven-
tion. The intervention will include a digital platform with
three components focusing on combined physical and
mental health promotion, online self-management, and
signposting or coaching referral pathways. Development
of the PROSPERH platform will build on existing tools
developed exclusively for mental health and knowledge
developed in a previous Horizon 2020-funded project
Mental Health Promotion and Intervention in Occupa-
tional Settings (MENTUPP, https://www.mentupppro
ject.eu). The current review is thus warranted to sum-
marise recent evidence on barriers and facilitators to the
implementation of a specific delivery mode, digital (fully
or partly) interventions, targeted at a specific interven-
tion focus, combined mental health problems and MSDs,
in specific work sectors and working arrangements [27].
In congruence with the outlined purposes, a scoping
review approach is recommended when seeking to iden-
tify key factors or characteristics related to a concept
alongside the intention of the resulting findings inform-
ing best practice [30].

The aim of this systematic scoping review is to identify
barriers and facilitators to the implementation of blended
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and digital interventions targeted at combined mental
health and MSDs in the workplace. While studies exam-
ining interventions in all sectors and modes of work will
be considered, results will be synthesised by sector for a
specific focus on implementation learnings in line with
the focus of the PROSPERH project, the construction
and healthcare sectors, and TICTM arrangements.

Methods/design

Protocol and registration

The development of the protocol was guided by the
Preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) extension for Scoping Reviews
(PRISMA-ScR) checklist [31]. The completed checklist is
included as an additional file. The protocol has been reg-
istered with the Research Registry, reviewregistry1847,
and can be accessed at https://www.researchregistry.
com/browse-the-registry#registryofsystematicrevie
wsmeta-analyses/registryofsystematicreviewsmeta-analy
sesdetails/66671b683a0f410028a230bd/.

Information sources and search strategy

A comprehensive search strategy will be developed with
input from medical librarians from University College
Cork, Cork, Ireland, and University of Stirling, Stirling,
Scotland. The search strategy will be composed of free
text and controlled vocabulary terms for the key concepts
listed above. The search strategy will be adapted and con-
ducted in four electronic databases: MEDLINE, APA Psy-
cINFO, Academic Search Complete, and Business Source
Complete. A full electronic search strategy for each data-
base can be found in Supplementary File 1. It is antici-
pated that searches will be conducted by members of the
research team in June 2024. Forward and backward cita-
tion chaining will be completed on included studies and
backward citation chaining of all systematic reviews and
protocols of systematic reviews or scoping reviews iden-
tified after the first screening. Limited hand-searching of
the two journals where included papers were published
most frequently will also be conducted as recommended
by a university librarian.

Selection of sources of evidence

The main aim of the review will be to identify barriers
and facilitators to the implementation of interventions
with a digital component targeted at mental health and
MSDs in the workplace. More specifically, results will be
synthesised by sector for a specific focus on implementa-
tion learnings from within the construction and health-
care sectors and also TICTM modes of working.
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Eligibility criteria

Key definitions

The definitions of the following key concepts guided
the development of the search protocol, proposed
screening process, eligibility criteria, and the expected
data extraction:

+ MSDs are defined as ‘impairments of bodily struc-
tures such as muscles, joints, tendons, ligaments,
nerves, cartilage, bones and the localised blood
circulation system’ [32]. All MSDs, chronic and
non-specific, will be included and documented as
specified. Conditions related to diabetes mellitus,
acute injuries, fractures, sprains, or accidents will
be excluded.

o Mental health is defined as ‘a state of mental well-
being that enables people to cope with the stresses
of life, realise their abilities, learn well and work well,
and contribute to their community’ [33]. A broad
approach to the inclusion criteria for mental health
will be utilised to encompass mental wellbeing, burn-
out, depression, and anxiety disorders and symp-
toms. Severe mental health problems (e.g. schizo-
phrenia, psychosis) will be excluded.

o Workplace settings are defined as an enterprise, irre-
spective of size, which operates with paid employees.
Workplace settings within all industry sectors will be
included if the intervention was delivered within or
access was provided through the workplace.

« Workplace interventions are health promotion and
occupational health strategies implemented within
an organisation to protect health, to promote health
and wellbeing, and/or to manage illness within the
workplace.

« Digital workplace interventions refer to interventions
delivered via an application or website, facilitated by
technology, with access provided in the workplace
(e.g. awareness and informational resources, training
materials, screening questionnaires, self-monitoring,
self-management, signposting of online supports,
care pathway recommendations).

« Blended workplace interventions include the com-
bined approach of intervention elements delivered
in-person within the workplace in addition to a digi-
tal intervention.

+ Barriers are any factors that act as challenges for
delivering or implementing interventions to address
MSDs and mental health conditions in workplace
settings [34].

o Facilitators are any factors that act as an enhance-
ment for delivering or implementing interventions to
address MSDs and mental health conditions in work-
place settings [34].
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Study designs

All study designs, quantitative, qualitative, or mixed
methods, will be included that report in the title or
abstract relevant aspects of implementation in relation
to combined MSDs and mental health interventions con-
taining a digital component delivered in or through the
workplace. For inclusion, studies must be published in
English language peer-reviewed journals, and all opin-
ion articles and grey literature will be excluded, as within
this context they are unlikely to provide the required
robust and high-quality evidence typically found in peer-
reviewed publications. Grey literature, including reports
from organisations that may have inherent biases due to
particular interests, may negatively impact the reliability
of our findings on barriers and facilitators for interven-
tions implemented in the workplace. Additionally, the
proposed scoping review is part of a larger EU-Horizon
funded project with predetermined milestones and deliv-
erables to achieve, and a complete exploration of grey lit-
erature is unfeasible within these time constraints.

Population

Studies will be included that involve participants within
the working population, who are employed (full-time,
part-time, contract, on leave) within the workplaces and
settings where the respective combined MSDs and men-
tal health intervention was delivered.

Interventions

The aims of the included workplace interventions must
target combined mental health and MSDs, as defined
above. Interventions with a singular focus on either phys-
ical or mental health or objectives aimed at broad health
promotion (e.g. physical activity, blood pressure, healthy
eating) or workplace-specific initiatives (e.g. job satisfac-
tion, work engagement) will be excluded.

Studies with workplace interventions will be included
that are delivered via or contain a digital element. A
blended workplace intervention approach of involv-
ing both a digital and in-person element will also be
included. However, workplace interventions delivered
solely in-person, print-based (information leaflet, bro-
chure, flyer, or poster), or are a one-off occurrence (guest
speaker) will be excluded. A guest speaker would be
deemed to be a one-off if it was not mentioned that it
was a part of a larger intervention. Likewise, an informa-
tional resource will also be excluded if it is also deemed
to not be a part of a larger intervention. The judgement
of the intervention scope will be made at the full-text
review stage based on the description provided. In cases
of uncertainty, the research team will make contact with
the corresponding authors for more detailed descriptions
of the interventions.
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Outcomes of interest

Included studies must report barriers or facilitators on at
least one component related to implementation research
of workplace interventions. In line with the RE-AIM
framework, any one of the following implementation
outcomes must be reported for inclusion of the study:
reach, effectiveness, adoption, implementation, fidelity,
maintenance and sustainment, or additional contextual
factors [35]. For the included studies, primary and sec-
ondary outcomes related to the intervention effectiveness
will be charted, if available. Studies that solely report on
the effectiveness of the intervention and do not report
on the barriers and facilitators of implementation will be
excluded.

Types of settings

The studies included will have delivered the intervention
or provided access to the intervention within or facili-
tated through the workplace setting. All modes of work-
ing, industry sectors, organisation size, and geographical
locations will be included and categorised.

Language

Included studies will be limited to peer-reviewed lit-
erature published in the English language as translation
services are not available. To mitigate the limitation of
potential language bias, we will consult with experts
within our international consortium of 16 academic
partners representing 11 different languages for any pub-
lications in languages other than English which may be
relevant to consider for inclusion in the review.

Publication date

The inclusion criteria will be set for studies published in
the previous 10 years, from 2014 to June 2024. The most
recent published literature is of relevance to the review
in order to account for the rapidly changing work envi-
ronments arising from the digital and green transitions,
in addition to the impacts of the COVID-19 pandemic
[36]. As the findings will inform the development, imple-
mentation guidance, and evaluation of an intervention
designed for workplaces, recently published information
will be of most relevance.

Study selection

All citations will be imported into Covidence systematic
review software to provide a web-based collaborative
platform to remove duplicates and for two reviewers to
screen titles and abstracts and review full-text stud-
ies [37]. Two reviewers will independently and blindly
review titles and abstracts for retrieval and inclusion
in the full-text review stage. The involvement of a third
reviewer is required to resolve any arising conflicts in the
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assessment process. All studies moved forward to the
full-text review stage will also be reviewed and assessed
independently and blindly by two reviewers to verify the
inclusion criteria are satisfied. Similarly, a third reviewer
will be consulted to resolve any conflicts for final inclu-
sion into the review. The search process and reasoning
for exclusion at the full review stage will be documented
and reported within a PRISMA flow diagram [38].

Data charting process

The Template for Intervention Description and Repli-
cation (TIDieR) checklist and RE-AIM framework will
inform the intervention and implementation data extrac-
tion charting [35, 39]. A data extraction template will
be developed, pilot tested on four included studies, and
revised as needed to ensure alignment with the study
objectives. Descriptive characteristics of the study, study
design, workplace sector, workplace size and mode of
working, implementation details including barriers and
facilitators, characteristics of the intervention, mode
of intervention delivery, and primary and secondary
intervention effectiveness outcomes, if available, will be
extracted from the included studies. Two reviewers will
independently extract the data from 15% of the included
studies to verify accuracy and completeness [40]. Aris-
ing conflicts or uncertainties will be resolved in discus-
sions with a third reviewer or with contacting authors to
request further information or clarity.

Quality appraisal

Quality appraisal of the included studies is often not car-
ried out within scoping reviews; however, it is recom-
mended if there are recommendations for practice or
policy arising from the review [30]. The current scoping
review aims to inform the implementation guidelines for
the PROSPERH intervention. Consequently, the Mixed
Methods Appraisal Tool (MMAT) Version 2018 will
be used to appraise the methodological quality of the
included studies [41]. Two reviewers will independently
complete the checklist according to the study methodol-
ogy and provide comments on each criterion related to
the methodological quality. As recommended, results
from each criterion will be presented to inform the over-
all quality appraisal rather than an overall score [41].

Synthesis of results

Results of the systematic scoping review will be guided by
and reported in accordance with the PRISMA-ScR check-
list [31]. A narrative synthesis will be conducted on the
descriptive characteristics of the included studies. The
identified barriers and facilitators, contributing factors,
and strategies to address the factors will be reported. A
detailed description of the characteristics of the included
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interventions will be reported (e.g. aims, description of
the components, frequency, duration, and mode of deliv-
ery). The overall presentation of findings will be cross-
sectoral as it is anticipated that a range of workplace
sectors will be represented. As stated, we are also spe-
cifically interested in the construction, healthcare, and
TICTM sectors and will report on findings within these
sectors where there is sufficient sector-specific data from
individual studies or from cross-sector studies which also
sufficiently report separate findings on specific sectors. If
sources of evidence provide sector and workplace details,
sector-specific data will also be summarised according
to the European Union classification of economic activi-
ties for the construction and healthcare sectors [42].
The construction sector includes civil engineering and
general and specialised construction activities (divisions
41-43) [42]. The healthcare sector includes the provi-
sion of human health activities in hospitals, medical and
dental practice settings, and residential nursing and care
settings and facilities (divisions 86—87) [42]. In addition
to highlighting sector-specific findings, evidence of bar-
riers and facilitators by mode of working, such as remote
working or digital technology assisted working enabled
by digital technologies outside the employers’ office or
premise (TICTM), will be reported [43].

Discussion

The summarised main results will be focused on iden-
tifying implementation considerations, both barriers
and facilitators, for combined mental health and MSDs
interventions in the workplace to inform the develop-
ment, feasibility testing, and evaluation. Specifically, the
initial synthesis of main findings will be cross-sectoral
to inform and support the development of the imple-
mentation guidance for the PROSPERH project. Specifi-
cally, findings and considerations will be shared with the
PROSPERH project team to inform decision-making in
relation to intervention content, features, and optimal
delivery. If evidence is available, implications and spe-
cific recommendations relevant for the construction and
healthcare sector will be shared to improve interventions
targeted at the respective sector. Likewise, evidence of
considerations for the implementation of interventions
conducted in workplaces with TICTM arrangements will
also be highlighted and potential implications for practice
discussed. The findings are expected to provide a unique
contribution and be relevant to researchers, policymak-
ers, and practitioners designing, developing, and imple-
menting digital interventions in the workplace targeting
both mental and physical health aspects to overcome
the identified barriers and leverage the facilitators. Spe-
cifically, it is expected that the findings from the review
will inform the design of practical recommendations for
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the development and implementation of interventions in
occupational settings and, where possible, sector-specific
recommendations. With regard to indicating specific
strategies for different industries, previous digital mental
health interventions have recommended attention to the
use of language that may be interpreted as too abstract
or too theoretical in developing materials for use within
the construction sector [44]. Furthermore, for workers
in the healthcare sector, consideration should be given to
the developed materials to ensure they are not perceived
as too basic as they typically benefit from more advanced
information [44]. Lastly, for employees working in the
ICT sector, allowing time for access to the digital inter-
vention within working hours may accommodate engage-
ment within this industry [44]. Limitations of the scoping
review process will be thoroughly reported in the final
review. This will include the acknowledgement of the
potential limited sector-specific findings and potential
language bias deriving from excluding studies not pub-
lished in the English language, which could impact the
generalisability of the findings for all sectors and coun-
tries. Finally, application to practice and potential for
generalisability for industry practitioners and areas for
future research based on identified remaining gaps in the
literature will be highlighted.
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