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with work-related musculoskeletal
disorders
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Abstract:

Negative consequences of musculoskeletal pain and injuries on the nurses’ health and well-being
can increase job dissatisfaction and impose high costs on healthcare centers due to lost workdays
and compensation claims. This study aimed to identify policies, programs, and interventions that
might be effective in the prevention and reduction of sickness absence and improvement of work
outcomes in nursing staff with these problems. The systematic review was conducted according to the
preferred reporting items for systematic reviews and meta-analyses (PRISMA) guidelines. Electronic
databases were searched up to November 9-23, 2022. The keywords “musculoskeletal disorders”,
“nurse”, “return to work”, “sickness absence”, and “sick leave” and their equivalents were combined
using Boolean operators OR/AND. Reference lists of eligible literatures were also screened to identify
related studies. In this study, a total of 3365 records were retrieved. After two rounds of screening, 15
studies were selected for qualitative synthesis. These studies included seven randomized controlled
trial, five pre-post studies, two cohort, and one cross-sectional. Six types of interventions identified
including back college, early workplace-based intervention, physical activity/training, psychosocial
education, multifaceted intervention, and ergonomics program. There is insufficient evidence to
identify effective interventions in preventing and reducing sickness absence, and improvement of
work outcomes in nursing personnel with work-related musculoskeletal disorders. Numerous factors
affected the occurrence of such disorders, and their consequences, therefore comprehensive strategy
tailored to the injured person’s needs should be considered.
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The prevalence of WMSDs is high among
the general population; however, it is more
destructive in clinical staff. Some evidence
indicated that healthcare workers confront

Introduction

ork-related musculoskeletal
disorders (WMSDs) are described as

a variety of conditions and injuries that have
destructive and inflammatory effects on
muscles, tendons, ligaments, joints, nerves,
and supportive blood vessels. They cause
pain or discomfort and are affected by work
conditions and the work environment of
employees.!"?]
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more to WMSDs than workers in the
construction, mining, and manufacturing
industries.’*” Among healthcare staff,
those who directly take care of patients,
especially nurses and nursing assistants,
are more prone to have the issue with
respect to the nature of their tasks.(3!
As were reported in recent systematic
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reviews, the prevalence of WMSDs is around 33-88%
among nurses.!'’

Work-related musculoskeletal disorders are known
as an important occupational health problem among
healthcare personnel.”!!! The negative consequences
of musculoskeletal pain and injuries on the nurses’
health and wellbeing can increase job dissatisfaction
and impose high costs on healthcare centers due to
lost workdays and compensation claims.?®# Sickness
absence due to musculoskeletal disorders can lead
to shortage of nursing staff which is one of the major
health systems challenges.!" Nurses have 30% more
sick leave than other professions. Low back pain (LBP)
is the reason of 16% of these absences, while this figure
is 8% in other occupations. LBP with 30-60% prevalence
is the most prevalent type of musculoskeletal disorders
among nurses. Shoulder disorders with 43-53%
prevalence and neck pain with 30-48% are in the next
ranking.["?!

The occurrence of musculoskeletal disorders is usually
periodical; the affected person recovers after some days
of acute conditions. Rest and avoidance of performing
activities that exacerbate the condition is essential
for recovery. However, the ability of musculoskeletal
system for performing physical tasks might be reduced
after a period of bed rest!"¥}; on the other hand, the more
prolonged absence from work leads to less possibility
of successful return to work (RTW), whereas activity
and work can result in recovery.'>!®! Sickness absence
has also negative psychological effects on employees.!"!
Negative beliefs associated with pain might be reduced
with colleagues, supervisors, and workplace social
support; in addition, injured person’s self-efficacy
might be improved through returning to work despite
persistent symptoms. 718!

RTW in nurses with WMSDs is of great importance
in increasing quality of life of nursing personnel and
reducing the costs related to sickness absence and
healthcare costs. Several systematic reviews have
been conducted regarding the effectiveness of various
interventions for improving health and work outcomes
of people with musculoskeletal disorders. However,
these studies have targeted a specific diagnostic group
of this field such as LBP, or investigated professional
groups other than nursing,!?!! or return to work,
sickness absence and lost workdays were not reported
as outcomes of these studies.#?%

Therefore, in this study we systematically reviewed
policies, programs, and interventions which might be
effective in reducing sickness absence and improvement
of work outcomes of nursing personnel affected with a
broad range of musculoskeletal disorders.

2

Materials and Methods

The present study is a systematic review of publications
relating to reducing sickness absence and improvement
of work-related outcomes of nursing personnel
with WMSDs. The study was conducted based on
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines.!

Search strategy

This study was conducted during November 2022
reviewing published English papers in the field of
prevention and reduction of sickness absence and
improvement of work outcomes of nursing personnel
affected with WMSDs. For this purpose, electronic
databases were searched up to 9 November (for PubMed
and Scopus), 16 November (Embase), 18 November (Web
of Science), and 23 November 2022 (CINAHL). Using
OR and AND, keywords were combined and written
in search box of databases included [(musculoskeletal
diseases” OR “orthopedic disorders”) AND (“nurse”
OR “nursing personnel”, OR “registered nurse”)
AND (“return to work” OR “back to work” OR “sickness
absence” OR “sick leave” OR “disability leave” OR “sick
day” OR “illness day”)]. All synonyms of the keywords
were included using MESH strategies and Emtree terms.

Study selection and quality assessment

The search results were exported to the EndNoteX8
software, and duplicated studies were removed using
this software. Two researchers (RS and HF) screened
title and abstract of studies independently based on
relevance to study objectives. When the researchers felt
that the abstract or title was potentially useful, full text of
studies was retrieved and considered based on inclusion
and exclusion criteria. If discrepancies occurred between
reviewers, the reasons were identified and a final decision
was made based on third reviewer’s judgment (AA). Two
authors (RSand AA) assessed the methodological quality
and grade of evidence of included studies with the Joanna
Briggs Institute (JBI) tools. The purpose of this appraisal
is to assess the methodological quality of a study and to
determine the extent to which a study has addressed the
possibility of bias in its design, conduct and analysis. Each
of the items from the checklists were judged with yes (low
risk of bias, score 1), no (high risk of bias), or cannot
tell (unclear, score 0). Total scores were used to grade the
methodological quality of each study [Table 1].1%"

Inclusion and exclusion criteria

All English studies with interventional and observational
design were included in this systematic review. Studies
which investigated policies, programs, or interventions for
prevention or reduction of sickness absence due to WMSDs
of any region of the body, i.e., neck, shoulders, back, legs, or
hands or improvement of return to work or work ability in
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nursing staff affected with WMSDs of any gender and age
of over 18 years were included in the study. Studies that
about half of their participants experienced these problems
were included. Studies that their full text were not available,
conference abstracts, review studies, letters to the editors,
and book chapters were excluded from this study.

Data extraction and analysis

Two authors (RS and HF) independently extracted
the data based on a checklist developed by the
researchers [Table 2]. Qualitative synthesis was carried
out to analyze the extracted data.

Results

Study characteristics

The initial electronic databases search resulted in a
retrieval of 3365 documents. After removing duplicates
and conducting two round of screening 15 papers (1
cross-sectional, 2 cohort, 5 pre-post, and 7 randomized
controlled trial) were included for qualitative analysis.
The PRISMA flow diagram of selection process is
displayed in Figure 1.

The majority of affected nursing staff of studies was
female. Approximately 80% of nursing staff of included
studies worked in hospitals and others in nursing homes.
Four studies were conducted before the year 2000,1252°41
two studies between 2000 and 2010,%°4! and the other
nine studies after 2010.5'%42 The studies were mainly
conducted in European countries (60%) and in the
USA (33%). Most the identified intervention programs
consisted of more than one component including physical,
behavioral, psychological training and also engineering
and administrative controls. Intervention programs were
implemented at different places such as workplace, clinics,
and physiotherapy centers by diverse type of providers
such as physicians, physiotherapists, psychologists, sport
specialists, and workplace managers and supervisors. The
identified interventions mainly focused on the pain of the
back region of the body and could be considered both as
primary and secondary prevention strategies.

Results of quality assessment

Quality assessment of the included studies was performed
using the JBIs quality appraisal tools.””? Approximately
half of the studies had randomized controlled design,

Records identified through Additional records identified
} database searches through other sources
= \ \
2 (n=3362) } ®=3)
(-]
v
!g ‘ e 7
§ Records after duplicates removed ‘
(n=3052)
o )
g ¥ Records excluded based
& Records screened on title and abstract
* (n=3052) T screening
(n=2956)
|
g . i Full text articles excluded
. Full text arflc'le_s_ \ with reasons (n= 81)
£ assessed for eligibility |
;ig. _ ‘ -sickness absence or work
§° (@=96) ‘ outcomes were not among
H | outcomes
L | -workforce other than
Studies included in | nursing
qualitative synthesis
;) -conference abstract, case
E ®=15) | studies, case control, case
-1 report
[ |
-healthy nursing staff

Figure 1: PRISMA?! flow diagram
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33% had before-after design, 6.6% were cross-sectional,
and 13% cohort. Only three studies (20%) had good
quality rating (two randomized controlled trials,***? and
one cross-sectional™®!). The quality of 53.3% of studies
was moderate, and 26.7% of studies had poor quality.
More details were provided in Table 1.

Studies were grouped according to type of interventions.
Back college, early workplace-based intervention,
physical activity/training, psychosocial education,
multifaceted interventions, and ergonomics program
were six categories of interventions identified from these
15 included studies. Characteristics of included studies
with programs and interventions for reducing sickness
absence or improving work-related outcomes of nursing
personnel with WMSDs are presented in Table 2.

Back college

Back college/school is a treatment program that provides
active education to group of patients on the anatomy
of the back, biomechanics, and appropriate situation of
the body, ergonomics, and back exercises.[**! Physical,
ergonomic, and behavioral/psychological education
and application instructions indicated positive effect
on pain, sick leave, and work ability in two studies."*!
However, these studies were of poor quality and had no
control group for comparison.

Early intervention

Early intervention is planned to deliver right care at right
time to prevent long-term disability related to MSD and
to restore functioning. Early intervention programs at
workplace provide adaptations to assist injured persons
continue working."*! Yassi ef al. in their study evaluated
early on-site interdisciplinary rehabilitation program for
nurses with back injury.”®! The results showed positive
effect on lost time, work status, pain, and disability in
intervention group compared to group with usual care.

Physical activity/training

Physical activity, e.g., aerobic fitness and muscle
strengthening in three studies®*! provide positive
results regarding sickness absence and in one of these
studies®! on work ability.

Cognitive behavioral/psychosocial therapy
Cognitive behavioral therapy is a psychological
treatment to manage the problems using techniques that
change the way of thinking and behaving.">*¢l Beneficial
effect of cognitive behavioral therapy provided early for
the treatment of pain and depression due to back pain has
been shown.*I Menzel et al. in their study suggested that
work absence of nursing personnel might be declined
through effective treatment of pain and/or depression,
as there is considerable relationship between depression
and work absence.*!

Journal of Education and Health Promotion | Volume 13 | June 2024

Another study showed that performing an early
work-related psychosocial coaching intervention
accompanying with individual physiotherapy compared
with physiotherapy alone had positive effect on
musculoskeletal pain severity and subjective work ability
at short-term.’! However, no long-term effect of this
intervention was observed regarding work ability."”!

Multifaceted intervention

Musculoskeletal pain is affected by interaction between
biological, physical, and psychosocial determinants.”2447]
Thus, biopsychosocial model has been introduced to
target these factors. Multifaceted interventions, which
have been investigated in various studies under the
title of multidisciplinary, multimodal, multicomponent,
and multidimensional programs, incorporate several
interventions to manage different aspects of these
problems.[+##]

Although most the identified interventions in this
review could be categorized as multifaceted, as they
comprised of more than one component, two studies
specifically were categorized in this group consisting
of ergonomics, physical and behavioral education.*#
The results of these studies showed positive but not
significant effect on sickness absence, and in one study*
negative effect on work ability compared to waiting list
control group.

Ergonomics program

Ergonomics is a branch of knowledge that introduces
interactions among work-force and other factors of
work system and provides appropriate interventions
to improve people’s well-being and efficiency of the
work system.!"*! Ergonomics programs in this review
mainly focused on the provision of patient lifting and
transferring equipment, and training in their use, and
workplace adaptations in four studies®?**>* reduced the
back problems and their recurrence, lost and restricted
workdays.

Discussion

Work disability and sickness absence is a complex
issue, and not merely the consequence of health
condition.’"*! Accordingly, focusing on psychological
and socioeconomic aspects and interventions based
on workplace and early interventions are considered
as new patterns for dealing with work disability.
Therefore, regular interactions of healthcare, workplace
and social security systems along with affected persons
are required to reduce work disability and to facilitate
return to work of workers with MSDs.""! In this study,
we reviewed interventions which might be effective
in reducing sickness absence, and for improvement of
work-related outcomes of nursing staff with WMSDs.

5
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Numerous interventions have been investigated by
several studies in different settings and designs. Six
categories of interventions were identified in this study
consisting the back college, early workplace-based
intervention, physical activity training, psychosocial
education, multifaceted interventions and ergonomics
program. Back college/school incorporated physical,
psychological, and ergonomic education and instruction
on their application might have positive effect on pain and
work outcomes in nursing personnel. However, included
studies in this review regarding this intervention had
poor methodology and poor-quality rating. Back school
in two experimental studies of nursing personnel also
revealed positive results regarding the pain reduction
of spine and correct execution of patient lifting
techniques. Albeit effects on work-related outcomes
were not investigated.*! Elders ef al. in a systematic
review showed that back school consisting of exercise,
improvement of functional status, education about
working procedures and lifting techniques improved
RTW in the intervention group. However, interventions
in the subacute stage of back pain, i.e., during two
months, had more hopeful results.”” Other review in
contrast concluded that effectiveness of back school
for chronic low back pain is uncertain due to low to
very low-quality evidence, and effect on work status
was not reported in included studies.”* “Back school”
as an educational strategy for spine care should be
more investigated for secondary prevention of sickness
absence due to WMSDs in more high-quality studies.

Participation in early multidisciplinary workplace
rehabilitation program can reduce lost time due to
musculoskeletal injuries and can be helpful for successful
return to work of nurses with these problems although,
based on one pre-post study with moderate quality.
Implementing each intervention is closely related to the
time of incidence and the progress of such problems.
Therefore, timely intervention is necessary primarily to
prevent these conditions, and if occur for the prevention
of more negative consequences such as sickness
absence, healthcare costs, and the issue of patient care
in this professional group.? Previous reviews in other
and more general professional groups also confirm
these findings.">**¢!l Carroll et al. revealed that early
interventions and stakeholders’ participation including
health professionals, employers, and employees in work
modifications for RTW of persons on sick leave with
musculoskeletal conditions were more effective than
other workplace-based interventions, e.g., exercise.l*?
Opposite results with uncertainty were observed in a
systematic review conducted by Cochrane et al., in people
with regional musculoskeletal pain.

Performing physical exercises continuously at workplace
and in leisure time may have promising effects on

10

reducing musculoskeletal pain and consequently
sickness absence. Tulder et al. in a systematic review of
“exercise therapy for low back pain” showed that specific
exercises were not more effective compared to active or
inactive interventions for treatment and RTW of acute
LBP patients. But for patients with chronic LBP, exercises
might be helpful to improve return to usual activities
and work."®?l Also, the results of a meta-analysis by
Kool et al., with strong evidence displayed that exercise
therapy as a single intervention or as one component
of multidisciplinary interventions reduced sick leave
days in nonspecific non-acute LBP patients significantly
at one-year follow-up. However, the research for this
result for more than one year was insufficient.l”! Also
low-quality evidence provided limited support for the
effectiveness of physical activity in reducing sickness
absence in employees in another review study.®l

Psychosocial/Cognitive behavioral treatment can
also have positive effect on pain and work outcomes,
i.e., sickness absence and work ability at short term. In
this regard, Richmond'’s systematic review on the effect of
cognitive behavioral therapy for LBP showed inconsistent
results regarding work disability that was assessed
through patient reported measure of lost workdays;
however, this intervention had positive long-term effect
on pain, disability, and quality of life compared to being
on waiting list or usual care and other active treatments
for LBP patients.*! In opposition, Finnes ef al. reported
positive effect of psychological treatment on sickness
absence compared with usual care for both mental and
MSDs disorders.*® These findings implied the necessity
for conducting more high-quality researches on this type
of treatment for improving the work-related outcomes of
nursing personnel with WMSDs.

Present systematic review showed conflicting results for
the effectiveness of multifaceted interventions in reduction
of sickness absence due to WMSDs and improvement of
work ability in nursing personnel. These findings contrast
with the results of previous studies.['*#%¢1 Kamper
et al. showed that multidisciplinary biopsychosocial
rehabilitation interventions appeared to be more effective
than physical treatment, but not than usual care with
respect to work outcomes for workers with chronic low
back pain.* Moreover, Norlund et al., in a meta-analysis
of five studies from Scandinavian countries with
approximately similar background, demonstrated that
multidisciplinary interventions including multiple
disciplines of vocational rehabilitation had positive effect
of 21% on RTW.[")

Ergonomics interventions mainly patient’s lifting and
transferring equipment and related policies and training
showed promising results on reducing the injuries and
lost workdays associated with WMSDs, although studies
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were not of sufficient quality. A systematic review on
preventive effect of technical aids on musculoskeletal
complaints in healthcare workers indicated that such
patient handling devices may reduce injuries related
to musculoskeletal system, although the impact of
the intervention on RTW or sickness absence was not
investigated, and the quality of evidence was very low.*]
Nastasia and Gaspard in a scoping review revealed
that rehabilitation programs including ergonomics
had positive effect on sustainable RTW for workers
with WMSDs. However, they stated that the content of
ergonomic interventions and the way of their execution
differed across studies.[®”] Moreover, the results of
two other studies confirmed the effectiveness of these
programs in prevention and reduction of the risk of
WMSDs. However, the effect on work outcomes was
not mentioned in those studies.[®*®! In contrast, there
was not enough evidence for the effectiveness of such
interventions in reduction the risk of MSDs in dental
care practitioners.!! In total, findings of our study were
in line with Richardson’s et al. study on identifying
interventions for prevention and reduction of MSDs
and the impact of them in nurses. We perceived that
the majority of interventions that can reduce the MSDs
among nurses, can also be effective for the reduction
of negative consequences of these problems such as
absenteeism.!

Limitations and suggestions

Our study had some limitations. Gray literature was
not considered in this review. Many studies had
methodological limitations, e.g., lack of control group,
high dropout rate, and not-blinding which result in bias.
However, blinding was not possible since most of the
interventions were investigated in the workplace. In
addition, this study focuses on work-related outcomes
rather than clinical outcomes such as pain, disability,
and quality of life. Further, included studies in our
review used different scales for measuring outcomes.
Additionally, some categories of interventions were
investigated in few studies, hence generalizing the
results should be performed with care, and conducting
more research with robust methodology can help
discover their effects. Considering follow-up time is
an important factor to observe outcome of interest and
the success of interventions, even though in present
study different time-frames were reported for identified
categories of interventions. It is also worth mentioning
that, because of the context of healthcare environments,
and the patients’ conditions, nurses have high level of
physical and mental pressure that might impede the
correct implementation of identified interventions. So
future research should consider these complexities into
account and should introduce the accurate methods
of implementing these interventions to yield effective
results.
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Conclusion

Overall, there was insufficient evidence regarding the
effectiveness of identified categories of interventions
for preventing and reducing sickness absence associated
with WMSDs and for improvement of work outcomes in
nursing personnel with WMSDs. Numerous factors affect
the incidence and prevalence of WMSDs, and sickness
absence duo to these problems, so a comprehensive
strategy in accordance with the injured person’s
needs should be considered. Moreover, feasibility
considerations, e.g., time, cost, country and workplace
context, and commitment of important stakeholders,
should be taken in to account for general implementation
of such intervention programs. Also, if selected for
implementing should be sustained over time in order
to maintain effects in long term.
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