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Abstract

Purpose To identify factors impeding or facilitating Return to Work (RTW) after minor to serious musculoskeletal Road
Traffic Injuries (RTI). Methods Six electronic databases were searched for studies published 1997-2020. Quantitative and
qualitative studies were included if they investigated barriers or facilitators associated with RTW in people with minor to
serious musculoskeletal RTI aged over 16 years. Methodological quality was assessed using McMaster Critical Review Form
for Quantitative studies and McMaster Critical Review Form for Qualitative Studies. Results are presented narratively as
meta-analysis was not possible. Results Eleven studies (10 quantitative and 1 qualitative) were included. There was strong
evidence that individuals with higher overall scores on the (short-form or long-form) Orebro Musculoskeletal Pain Ques-
tionnaire (OMPQ) at baseline were less likely to RTW, and individuals with higher RTW expectancies at baseline were
more likely to RTW after musculoskeletal RTI. There was weak evidence for higher disability levels and psychiatric history
impeding RTW after musculoskeletal RTI. Conclusions Post-injury scores on the OMPQ and RTW expectancies are the
most influential factors for RTW after minor to serious musculoskeletal RTI. There is a need to identify consistent measures

of RTW to facilitate comparisons between studies.
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Introduction

Road Traffic Injuries (RTI) are a serious public health issue
globally [1]. Minor to serious musculoskeletal injuries are
the most common type of RTI [2, 3]. The Abbreviation
Injury Scale defines severity of injury on a six-point scale;
minor to serious musculoskeletal injuries fall under levels
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1 (minor) to 3 (serious) [4], and include injuries such as
muscular strains, joint sprains, whiplash, fractures and soft
tissue contusions [5]. Recovery from these injuries can place
a significant burden on society. In Australia, the number of
people hospitalised following RTI has increased annually by
16% between 2010 and 2017, from 32,981 to 39,205. Indeed,
RTI in 2016 accounted for the greatest proportion of total
road crash costs at AU$13.58 billion [6, 7]. These injuries
also impose an emotional and physical cost to the injured
individual and their family. Individuals with RTI may expe-
rience pain and distress imposed by a complex compensation
system, and concerns about job security and future employ-
ability [8—13]. Therefore, any disability arising from RTT is
not only a health issue but may impact participation in social
activities and working life.

Injuries resulting from road traffic accidents can have a
significant impact on employment. In an Australian study,
18% of people with minor to moderate musculoskeletal
RTI did not Return To Work (RTW) two years following
their crash and 50% of those who had RTW were not in
sustained employment throughout the two-year period [14].
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Unemployment is associated with higher levels of stress,
anxiety, chronic diseases, and premature mortality whereas
RTW can preserve pre-injury skills, improve an individual’s
sense of self-efficacy and confidence, and decrease reliance
on society [15, 16]. Thus, it is important to consider work
outcomes after a RTI. The importance of work after RTI
was recently confirmed when 85% of insurers, clinicians,
patients, and researchers (n=223) participating in a Delphi
study, agreed that work is a critical outcome measure for
assessing recovery after whiplash injuries (a common form
of RTI) [17]. Using RTW as a goal in rehabilitation after
RTI should be part of routine clinical practice, and would be
facilitated by a better understanding of the factors impeding
or facilitating RTW after musculoskeletal RTI.

Several individual, physical, and psychological factors
have been identified as barriers and facilitators to RTW after
musculoskeletal RTI, though with limited consistency in the
empirical literature. For instance, heightened level of pain
has been identified as a barrier to RTW. While some stud-
ies identified a negative association between greater pain
and successful RTW following musculoskeletal RTI [18,
19], others with similar sample size and injury severity, did
not [12, 18]. These discrepancies could be explained by the
use of different tools to assess pain (e.g. visual analogue
scale (VAS) and pain domain of the Orebro Musculoskel-
etal Pain Questionnaire (OMPQ). Similarly, several studies
have found lower education [14, 20], and a higher degree
of manual labour [20, 21] may impede RTW, while others
have not found evidence of such an impact [14, 19, 22].
These inconsistencies might be attributed to differences in
the definition of the RTW outcome. Some studies defined
RTW as returning to paid work at the same capacity prior to
the injury [14, 22], whereas others defined it as working full-
time or part-time after injury [19]. There appears to be no
established or consistent definition of RTW [23]. These dis-
similarities in RTW definition reduce the generalisability of
findings and the usability of results in developing evidence-
based strategies for the management of RTW after a RTL
The inconsistencies in research describing the barriers and
facilitators to RT'W, along with the inconsistencies in RTW
definition suggests that there is a need to review relevant
studies in a systematic way to reach a clear and in-depth
understanding of factors impeding or facilitating RTW after
musculoskeletal RTL.

To the best of our knowledge, a systematic approach to
understanding RTW barriers and facilitators for people with
musculoskeletal RTT has not been conducted. A recent sys-
tematic review by Samoborec et al. [24] evaluated biopsy-
chosocial factors associated with non-recovery after minor
RTI. The primary focus of that review was on recovery
with RTW included only as one of the outcome measures
used to define recovery along with other measures such as
quality of life and pain catastrophizing. Given the pivotal
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role of RTW for individuals and society, it is important to
review factors impeding or facilitating RTW. Furthermore,
as minor to serious musculoskeletal injuries constitute the
greatest proportion of RTT to better understand the factors
impacting RTW, there is a need to review the literature to
include a broader range of RTI. Therefore, the objective of
this systematic review was to identify factors impeding or
facilitating RTW in individuals with minor to serious mus-
culoskeletal RTL.

Materials and Methods
Search Methods

The modified PEO framework (population, exposure (inde-
pendent variables), and outcome (dependent variables)) was
used to develop the study question [25] within this system-
atic review. A literature search was undertaken by the first
author of six online healthcare databases, including PubMed,
Web of Science, EMBASE, Cochrane Library, CINAHL,
and Scopus in November 2018 and updated in December
2020. In addition, the reference lists of the relevant Cochrane
reviews and included full texts were searched for studies that
met the inclusion criteria. The initial search strategy was
developed in PubMed and then adapted to other databases
with the assistance of an expert librarian. The search strategy
included search terms previously utilised in relevant studies
as well as MeSH/Emtree terms and was formulated based
on the population (RTT) and outcome (RTW) variables. The
search strategy is included in Online Appendix 1.

Inclusion and Exclusion Criteria

This review included papers that reported on barriers and
facilitators associated with RTW after minor to serious
musculoskeletal RTI. Facilitators are defined as factors that
improve RTW via their absence or presence. Barriers, on
the other hand, are factors that impede a successful RTW
outcome. Studies were included if they met the following
criteria:

e Participants aged over 16 years

e Recruited people with minor to serious musculoskel-
etal RTI (based on the Abbreviated Injury Scale (AILS)
score < 3 [26], or the paper’s inclusion of “minor to seri-
ous injury” (eg; soft tissue contusion, whiplash grade
1111, fractures)

e Investigated barriers and facilitators associated with
RTW

e Reported RTW as a dichotomous outcome of work i.e.
working versus not working
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e Published in English in peer-reviewed journals from 1997
to 2020

The decision to use restrict time of publication was
based on the view that some of the main policy modifica-
tions related to RTW issues in particular after RTT have been
implemented in the last two decades. Studies that had uti-
lised either qualitative methodology (e.g. interviews, focus
groups, conversation, and narrative analysis) or quantita-
tive methodology (e.g. cohort, case—control, cross-sectional)
were eligible for inclusion. Interventional, experimental,
and case studies were excluded. The dichotomous outcome
of work status was considered as a RTW outcome in this
review to facilitate comparison between studies. RTW
was defined as working full-time or part-time after injury.
Therefore, studies were excluded if they used other out-
comes such at sick leave days or disability duration. Also,
studies were excluded if they reported the effect of RTW
on other variables (e.g. PTSD), or investigated the impact
of a specific intervention on RTW. Studies with a mixed
population of RTI (i.e. not just musculoskeletal RTI or mild
to serious RTI) were excluded if the reported results were
not presented separately. Studies were also excluded if they
recruited people with severe and catastrophic injuries (eg;
spinal cord injury, amputees, and extensive burns).

Selection of Studies

After removal of duplicates, selection of relevant studies was
conducted in two stages using Covidence software [27]: (i)
Title and abstract screening; and (ii) Full-Text screening.
Both title and abstract screening and full text review were
conducted independently by two reviewers (MA, HZ). At the
end of each stage, any discrepancies were discussed initially
between the reviewers, and if a consensus was not reached,
the third reviewer (VI) was consulted.

Protocol and Registration

The systematic review was conducted and reported in
accordance with the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA-P) guide-
lines [28]. The protocol was prospectively registered in the
International Prospective Register of Systematic Reviews
(PROSPERO) on 5 February 2018 (registration number
CRD42018084638) and updated on 12 March 2021.

Data Extraction

Data extraction was conducted independently by two authors
(MA, HZ). Five domains of data were considered for data
extraction, including identification information, study
methods, population, barriers and facilitators (independent

variables), and outcomes (dependent variables) (Online
Appendix 2 and Appendix 3).

Quality Appraisal

Two reviewers (MA, HZ) independently conducted the qual-
ity assessment of included papers and disagreements were
resolved by discussion and consultation with other authors
(EG, TA, VIJ). The methodological quality of quantitative
papers was assessed using McMaster Critical Review Form
for Quantitative Studies [29]. This appraisal tool has been
widely used in previous systematic reviews [30-34]. The
tool was selected because of its applicability to the study
designs of interest in this review (cohort and cross-sectional)
and its good inter-rater reliability [33, 35]. The tool assessed
16 items of methodological quality relating to study pur-
pose, literature review, design, sampling, outcome measures,
methods, analysis, and conclusions. The tool asked users to
grade each criterion by a dichotomous (Yes/No) answer. As
dichotomous responses did not provide numerical summa-
tion, for ease of ranking the papers, previous reviews have
formulated a scoring system [30, 35, 36]. A score of one
point was awarded if a criterion was addressed appropriately,
and zero score if the criterion was not reported, or achieved
inadequately. Upon calculation of quality scores as per pre-
vious studies, they were divided into five categories of poor
(score < 8), fair (score =9-10), good (score=11-12), very
good (score =13-14) and excellent (score = 15-16) [30, 35,
36]. The tool includes a criterion appraising the validity
and reliability of the outcome of interest. As there are no
reliable and valid tools to measure the RTW outcome in
this study, this question was tailored to assess whether the
method used for measuring RTW was clearly defined in the
included paper.

The quality of qualitative papers was assessed using
McMaster Critical Review Form for Qualitative Studies
[37]. The tool consists of 22 questions under headings of’:
study purpose, literature, study design, sampling, data col-
lection, data analysis, trustworthiness, and conclusion and
implications. The qualitative papers were scored out of
22, with the same method applied for scoring quantitative
papers.

Determining Levels of Evidence

The longitudinal studies (Cohort and case control) were clas-
sified into a 3-phase framework to examine the strength of
the evidence as used in previous research [38]:

Phase I (exploratory): only descriptive associations
between potential prognostic factors and RTW were
reported.
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Phase II (exploratory): Comparison, stratified, and/or
multivariable analyses were used to explore sets of prog-
nostic factors.

Phase IIT (confirmatory): a specific hypothesis was
tested to confirm/disconfirm an independent association
between a prognostic factor and RTW, while indicating
and controlling for confounding variables.

The level of evidence for all identified barriers and
facilitators (in both quantitative and qualitative studies)
was determined based on the criteria used in previous
studies [39-41].

The data was synthesised into four evidence levels:

(1) Absent: if there was only one study available;

(2) Weak evidence: if two studies identified a significant
association in the same direction (either a positive,
negative or no association), or if two out of three avail-
able studies found a significant association in the same
direction and the other identified no significant associa-
tion;

(3) Strong evidence: if three studies identified a signifi-
cant association in the same direction (either a positive,
negative or no association), or if four or more studies
were available, at least 75% ascertained a significant
association in the same direction.

(4) Inconsistent evidence: In all other circumstances, evi-
dence was inconsistent.

Results
Literature Search and Study Selection

The search strategy identified 21,469 citations from the
search of electronic databases. Searching the reference lists
of the Cochrane review articles added three further relevant
articles to the imported citations. After removing duplicates,
12,480 titles and abstracts were screened for eligibility, and
267 studies were taken to full-text screening. Subsequently,
10 quantitative studies and 1 qualitative study were included
for final analysis (see Fig. 1). There was 100% agreement
between the 2 reviewers regarding the 11 papers included in
this systematic review.

Methodological Quality Assessment

There was agreement between the two researchers with
regards to scoring of the methodical quality in all but one
study. The quality of quantitative studies ranged from 10 to
14, representing “fair” to “very good” methodological qual-
ity (see Online Appendix 4 [29]). Therefore, no papers were
rated either as poor or excellent. Of the 10 included studies,
seven papers were very good in quality [14, 18-20, 22, 42,
43], two papers were good [44, 45] and one paper was fair
[21]. The quality of the one qualitative paper which met the
inclusion criteria was rated as 18 out of 22 [46]. This narra-
tive synthesis is based on all included papers irrespective of
the methodological quality score.

‘o
c Records identified through database searching Additional records identified through other sources
-‘P:u (n = 21469) (n=3)
= v v
5
= Records after duplicates removed
o (n = 12480)
v
o
Records screened -~ Records excluded
.E (n = 12480) (n=12213)
c
o v
(%] 5 -
w Full-text articles assessed for eligibility Full-text articles excluded (n = 256)
_ | - Not assessed RTW (n=166)
(n=267)
- Not mild to serious musculoskeletal RTI (n= 69)
- Review paper (n=10)
- - Published in abstract format (n=10)
= - Not published in English (n=1)
-'h% v A 4
|.u Studies included in qualitative synthesis Studies included in quantitative synthesis
(n=1) (n=10)
~—

Fig. 1 Retrieval and review process
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All quantitative studies included had at least one of the
biases, in particular participant selection and recall biases.
RTW was not defined in one paper [18] and one study pro-
vided insufficient information of the sample characteristics
[21]. One study failed to present ethical/consent clearance [21]
and the drop-out rate was not reported in two of the included
cohort studies [43, 45]. Study implications were not presented
in one paper [21] and study limitations were not presented in
one paper [22]. Appendix 5 presents details of the criteria met
by the qualitative study. This study did not report informa-
tion regarding study design, procedural rigor, credibility, and
confirmability [46].

Data Extraction

Study characteristics of the quantitative studies are presented
in Table 1. Of the 10 included studies that explored factors
associated with RTW following mild to serious musculoskel-
etal RTIL, the majority were cohort in design (1 retrospective
and 8 prospective) and one cross-sectional.

The studies were conducted in Australia (n=5), UK (n=2),
Canada (n=2), and Denmark (n=1). Follow-up times varied
from 28 days to 3 years after injury. Pooling of quantitative
data for meta-analysis were not possible because RTW as the
outcome of interest had not been defined and/or measured in a
consistent way. Two studies defined RTW as returning to paid
work at the same level prior to the injury [14, 45]. One study
defined RTW as working fulltime or part-time after injury
[19]. One study defined it as returning successfully to work
and maintaining it at 3 months [20] and two studies at one year
[42, 43]. Three studies defined RTW as returning to work in
full capacity [22], returning to usual work [44] or full work-
ing activity [21]. One study did not provide any definitions for
RTW outcome [18].

The qualitative study aimed to describe women’s experi-
ences of living with whiplash in Sweden. In-depth interviews
were conducted with 7 women recruited from a rehabilitation
clinic [46]. The data was analysed using inductive approach
and qualitative content analysis. Having pain and a physically
demanding job were identified as the factors associated with
RTW.

Evidence Synthesis

The 10 quantitative studies and one qualitative study were used
to determine the level of evidence for factors associated with
RTW. From these studies, 45 factors were identified and clas-
sified as barriers and facilitators to RTW (Table 2).

Pre-injury Factors
Demographic Factors

Gender Three studies explored the impact of gender on
RTW outcome and none of these studies found a significant
relationship [14, 21, 22]. Therefore, there is strong evidence
that there is no association between gender and RTW.

Age Five studies explored the impact of age on RTW out-
come after musculoskeletal RTI [14, 19-22]. One study found
a positive association between younger age and RTW [20],
however, four studies did not find an association [14, 19, 21,
22]. Therefore, there is strong evidence that there is no asso-
ciation between age and RTW post musculoskeletal RTI.

Marital Status Three studies investigated the impact of mari-
tal status on RTW outcome following a musculoskeletal RTI
[14, 20, 22]. While two studies did not find any association
[14, 22], one study reported that those who were widowed,
separated, or divorced were less likely to RTW compared to
those who were in a relationship or never married [20]. There-
fore, there is inconsistent evidence of an association between
marital status and RTW outcome.

Education Level Four studies investigated the impact of edu-
cation level on RTW outcome [14, 19, 20, 22]. Two studies
found positive associations between higher level of education
and RTW [14, 20], however, two studies found no association
[19, 22]. Therefore, there is inconsistent evidence that a higher
level of education can result in better RTW outcome.

Type of Occupation According to the study conducted by
Gozzard et al. [21], heavy manual workers were less likely to
RTW after musculoskeletal RTI compared with clerical work-
ers and light manual workers. In addition, Prang et al. [20]
reported that those who were employed as professionals were
more likely to achieve RTW in comparison to non-profes-
sional employees. The data that emerged from the qualitative
study by Juuso et al. [46] also showed that having a physically
demanding job can prevent people from RTW. However, three
studies did not report a significant association between the
type of occupation and RTW [14, 22, 42]. Therefore, evidence
is inconsistent for an association of occupation type and RTW
status following musculoskeletal RTI.

Health-Related Factors
Psychiatric History
A weak level of evidence was provided by two studies [19,

21] which both reported a negative association between pre-
vious history of psychological illness and RTW.
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tionnaire, PCS Post-Concussion Syndrome, SF’' Short Form, MCS Mental Component Summary, PCS Physical Component Summary, EQ-5D European Quality of Life-5 Dimensions, MSI Mus-

ED Emergency Department, ID Insurance Databases, RTW return to work, OMPSQ Orebro Musculoskeletal Pain Screening Questionnaire, RHFUQ Rivermead Head Injury Follow-Up Ques-
culoskeletal Injuries

Table 1 (continued)

@ Springer

Pre-Injury Health

One study reported a positive association between better
pre-injury health and post-injury RTW; however, one study
did not find no association [14, 20]. Pre-injury health status
in both studies was assessed using a five-point Likert scale
(excellent, very good, good, fair, or poor). Therefore, there is
inconsistent evidence that better pre-injury health is associ-
ated with a positive RTW outcome.

Post-Injury Factors
Physical Health-Related Factors

OMPQ Score Three studies examined differences in RTW
following musculoskeletal RTI using the OMPQ. Heron-
Delaney et al. [19] used the original questionnaire with 25
questions. Two other studies used the 10-item short-form as
a screening tool [14, 45]. A higher cumulative score in both
forms of the questionnaire indicates higher levels of risk.
Through these studies, strong evidence was found that those
with higher scores on the OMPQ were less likely to RTW
following musculoskeletal RTI.

Disability Level Heron-Delaney et al. [19] examined the
association between disability level and RTW following
musculoskeletal RTI using the World Health Organization
Disability Assessment Schedule II finding that a higher
level of disability is negatively associated with RTW. Goz-
zard et al. [21] assessed the grade of disability according
to the Gargan and Bannister grade, finding that all patients
who did not RTW had a higher grade of disability. There-
fore, there is weak evidence that a higher level of disability
following musculoskeletal RTI can result in a worse RTW
outcome.

Severity of Injury Two studies investigated the impact of the
severity of injury on RTW [14, 19]. Gopinath et al. [14]
found no association between RTI measured by the New
Injury Severity Score (NISS) and RTW. Similarly, Heron-
Delaney et al. [19] did not identify a significant association
between the severity of injury measured by Injury Severity
Scale (ISS) and RTW. Therefore, weak evidence is available
for an association between injury severity and RTW.

Hospital Admission Gopinath et al. [14] found that staying
in hospital for one night or more decreased the likelihood of
RTW by 44% and the chance of reporting sustained RTW by
43% two years following the injury. In contrast, Prang et al.
[20] did not find a significant association between hospital
admission within 7 days of injury and RTW after 3 months.
Due to conflicting results, there is inconsistent evidence that
hospital admission is negatively associated with RTW.
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Table 2 Factors associated with return to work following road traffic musculoskeletal injuries

Variable Positive association

Negative association

No association

Evidence level (weak/
strong/ inconsistent)

Pre-injury
Demographic factors
Gender
Older age
Marital status (not married)
Higher education level [14, 20]
Occupation (manual work)
Weight
Height
Working with raised arms
Social class
Having children
Family composition
Higher income level [20]
Health-related factors
Psychiatric history
Better Pre-injury health [20]
Pre-Injury chronic illness
Pre-Injury fitness Level [44]
Higher BMI
Post-injury
Physical health-related factors
Higher OMPQ score (Baseline)
Higher disability level
Severity of injury
Hospital admission
Higher quality of life (Baseline) [14]
Higher pain intensity

Type of injury [20]
OMPSQ function sub-scores [19]
Neck pain
Neck range of motion
Psychological factors
Higher RTW expectancies [19, 42, 43]

Higher pain catastrophizing

Depression symptoms

Anxiety symptoms

Neurological symptoms

PCS

Higher RHFUQ scores

Perception of threat to life

PTSD

MDE diagnosis

GAD diagnosis

DSM-IV diagnosis

Social support

Support from employer [20]
Crash-related factors

Type of road user (driver/passenger)

[20]
[20]

[20, 21, 46]

[19,21]

[14]

[14, 19, 45]
[19,21]

[14]

[18, 19, 22, 46]

[22]

[43]
[19]
[19]
[21]

[22]

[19]

[14, 21, 22]
[14, 19, 21, 22]
[14, 22]

[19, 22]
[14,22,42]
[22]

]
]
[21]
]
]

[14]

[42]

[22]

[19]
[19]
[19]
[19]
[19]
[19]

Strong (no association)
Strong (no association)
Inconsistent
Inconsistent
Inconsistent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Weak (negative)
Inconsistent
Absent

Absent

Absent

Strong (negative)
Weak (negative)
Weak (no association)
Inconsistent
Inconsistent
Inconsistent
Inconsistent

Absent

Absent

Absent

Strong (positive)
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent
Absent

Absent
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Table 2 (continued)

Variable Positive association

Negative association

Evidence level (weak/
strong/ inconsistent)

No association

At fault accident
Consulting a lawyer [18]
Car Damage (0-100%)

[14] Absent
Absent
[22] Absent

The evidence synthesis is based on the multivariate associations when available or the univariate associations when multivariate associations are

unavailable (Pvalue > 0.05)

BMI body mass index, OMPSQ Orebro Musculoskeletal Pain Screening Questionnaire, PCS Post-Concussion Syndrome Symptoms, RHFUQ
Rivermead Head Injury Follow-Up Questionnaire, PTSD Post-Traumatic Stress Disorder, MDE Major Depressive Episode, GAD Generalized
Anxiety Disorder, DSM-1V Diagnostic and Statistical Manual of Mental Disorders — Fourth Edition

Quality of Life (QoL) Three studies explored the association
between QoL and RTW outcome after musculoskeletal RTI
[14, 18, 19]. One study found a positive association [14] and
two reported no association [18, 19]. The tools utilised for
the assessment of the QoL varied across studies, however,
the scores provided reflected better mental and physical
QoL. Gopinath et al. [14] used the SF-12, whereas Heron-
Delaney et al. [19] and Gun et al. [18] used the SF-36 ques-
tionnaire [18]. Based on the findings of these studies, there
is inconsistent evidence for an association between QoL and
a positive work outcome.

Pain Six studies (5 quantitative and 1 qualitative) investi-
gated the association between the presence of pain and RTW
status after injury. Four studies found a negative association
[18, 19, 22, 46] and two found no association [14, 42]. The
tools and methods used for the assessment of the pain varied
across studies, however, the scores provided reflected more
severe pain in all papers. For example, several studies meas-
ured pain intensity using the VAS (0-10) [14, 22]. Heron-
Delaney et al. [19] used the pain subscale from the OMPQ
and calculated the pain score by multiplying the intensity of
pain by the frequency of pain. Gun et al. [18] used the SF-36
pain index (0-100) to assess pain severity while Carriere
et al. [42] used the Pain Rating Index of the McGill Pain
Questionnaire. Based on the mixed results of these studies,
there is inconsistent evidence for an association for pain
with RTW after musculoskeletal RTT.

Psychological Factors
RTW Expectancies

Three studies investigated the impact of RTW expectation
at baseline with RTW status more than one year after injury
[19, 42, 43]. Participants were asked to rate the likelihood
that they would resume some form of employment over the
next month [42, 43] or in 6 months [19] on an 11-point scale
where higher score indicated higher chance of RTW. All
three studies found that higher RTW expectancy is positively
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associated with RTW outcome. Heron-Delaney et al. [19]
reported that the odds of non-RTW after musculoskeletal
RTI (versus RTW) were 9.4 times greater for those with
lower RTW expectations at baseline (95% CI. 3.87-22.81).
Therefore, strong evidence exists for the positive association
between RTW expectancies and RTW status after muscu-
loskeletal RTT.

There was an absence of evidence for several variables
in this review (see Table 2), where an association between
each of these variables and RTW was only reported in a sin-
gle paper. Evidence was absent for any association between
RTW and: Weight and height [22], fault status [14] and
type of road user [19]. Furthermore, absent of evidence
was identified for a negative association between RTW and:
Pre-Injury chronic illness [14], pain catastrophizing [43],
depression symptoms [19], anxiety symptoms [19], higher
score on the Rivermead Head Injury Follow-Up Question-
naire (RHFUQ) [22], body mass index [14], and neurologi-
cal Symptoms [21]. In addition, evidence was absent for a
positive association between RTW and: pre-injury fitness
level [44], OMPQ function score [19], income level [20] and
employer support [20].

Discussion

The main aim of this review was to identify factors imped-
ing or facilitating RTW in individuals with minor to serious
musculoskeletal RTI. Across the 10 quantitative studies and
one qualitative study reviewed, a wide range of factors were
identified with the potential to impact RTW with some of
these factors investigated in only a few studies. Even though
the quality of almost all studies was rated as good and very
good, the findings were often inconsistent, limiting the con-
clusions that could be drawn. Additionally, there was some
heterogeneity in the way that the dependant and independent
variables were measured, making it difficult to compare find-
ings. In summary, this review shows that measures of better
post-injury physical and mental health (OMPQ) and RTW
expectancy are the most significant factors associated with
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RTW outcome following mild to serious musculoskeletal
RTL

This review found strong evidence that individuals with
higher scores on the OMPQ at baseline were less likely to
RTW after musculoskeletal RTI [14, 19, 45]. A higher score
on this questionnaire demonstrates higher levels of risk for
developing ongoing musculoskeletal pain. In addition to
RTI, this tool has been widely used as a screening tool to
identify those at risk of delayed-RTW following occupa-
tional injuries. Nicholas et al. [47] reported that the OMPQ
score significantly predicted the number of days to RTW
in 213 injured workers. The OMPQ is a multi-dimensional
tool that assesses physical and mental health including
level of pain, self-perceived function/disability, distress,
fear avoidance, and recovery expectation. The significance
of the OMPQ score at baseline in RTW of people with
musculoskeletal RTI highlights the usability of this tool in
identifying several factors impacting RTW at the one point
in time. In addition, the combination of multiple variables
as assessed in the OMPQ speaks to the multi-dimensional
nature of work. This information will assist clinicians and
practitioners identify those at risk of poorer RTW so that
interventions can be implemented early in the recovery
journey.

Strong evidence was identified that RTW expectancy
immediately post-injury is the main post-injury psycho-
logical factor impacting RTW [19, 42, 43]. This finding is
consistent with previous reviews addressing people with RTI
[24] and non-RTI (long-term neck or back pain [48]; non-
chronic low back pain [49]), suggesting the universality of
this construct. However, it was suggested that while RTW
expectation is significantly associated with work disability,
it may not have sufficient predictive strength as recovery
expectations might change over time due to different per-
sonal, psychological, and environmental factors. In addition
those with severe to critical injuries have a more realistic
appraisal of their potential for work compared to those with
minor to serious injuries [49]. As such, regular assessment
of this factor would be advantageous to identify those who
need more support in the acute, sub-acute or chronic phases
of recovery from musculoskeletal RTI. RTW expectancy
was one of the main modifiable factors associated with RTW
identified in this review [43]. This highlights the importance
of strategies used to improve injured person’s expectations
for recovery.

Other factors that might impact RTW are severity of
pain and injury. In the best evidence synthesis of systematic
reviews by Cancelliere et al. [50], pain was identified as one
of the strongest factors affecting RTW after work or non-
work related injury. However, our review found inconsistent
evidence for an association between pain intensity and RTW
with a negative association being reported by four studies
[18, 19, 22, 46] and no association by two studies [14, 42].

This inconsistent result may be due to different time points
and tools used to assess the level of pain with two papers
using the one question to assess the intensity of pain (VAS
scale) [14, 22] and three using scales which explore other
aspects of pain such as pain domains of OMPQ (2 ques-
tions), SF 36, and the McGill Pain Questionnaire [18, 19,
42]. Furthermore, this review found weak evidence, indicat-
ing no significant association between the severity of injury
and RTW in contrast with other studies [51, 52]. Addition-
ally, inconsistent evidence was identified for the impact of
hospital admission [14, 20], QOL [14, 18, 19], and type of
injury [14, 20] on RTW status.

Pre-injury health-related factors have been shown to be
influential in recovery of people with RTI [24, 53]. However,
our review identified only weak evidence for a negative asso-
ciation between having psychiatric history and RTW [19,
21] and inconsistent evidence to support better pre-injury
health status facilitates RTW after a musculoskeletal RTI
[14, 20]. In the review conducted by Samoborec et al. [24],
pre-accident physical and mental health status were found
to have strong associations with poor or non-recovery after
RTI. Studies included in the Samoborec review [24] had
mainly assessed the impact of pre-injury health-related
factors on general health and quality of life as markers of
recovery. This inconsistency in findings suggests that fac-
tors influencing recovery do not necessarily impact RTW
outcome and suggests that RTW is not always a marker of
recovery, mainly because the validity of assuming recovery
after RTW is not clear [23, 54]. In studies with a specific
focus on RTW, pre-injury health-related factors were con-
sidered important to assess because of their possible role in
immediate identification of patients who may be vulnerable
to poorer prognosis following RTI. Despite the importance
of these factors, the majority of studies included in this
review have focused on the impact of post-injury factors.
Therefore, it seems that there is a need to further explore the
association between pre-injury physical and psychological
health-related factors and RTW after musculoskeletal RTI.

This review provided insights into the impact of demo-
graphic factors on RTW of people with musculoskeletal
RTI. Strong evidence was identified that there are no asso-
ciations between RTW and gender [14, 21, 22] or older age
[14, 19-22]. Moreover, inconsistent evidence identified a
negative or no association between marital status [14, 20,
22] and occupation type [14, 20-22, 42] with RTW. Simi-
larly, inconsistent evidence was found for an association
(positive or no) between education level and RTW [14, 19,
20, 22]. A recent review reported no association between
recovery after whiplash and gender [38]. Similarly, the
systematic meta-review by Sarrami et al. [55] identified
conflicting evidence for an association between education
and gender with the outcome of whiplash injuries. How-
ever, the review by Samoborec et al. [24] found that older
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age, female gender, and lower educational level may nega-
tively impact recovery after RTI. These dissimilarities may
be attributed to the methodological differences such as
the primary outcome of interest (recovery vs RTW), time
limit used for the search, eligibility criteria, and different
tools/ methods used to assess the methodological quality
of studies and categorising the level of evidence.

This review has several strengths including the com-
prehensive search strategy, involvement of two inde-
pendent reviewers, and hand searching the references of
selected studies. However, limitations exist. This review
only included studies that reported RTW as a dichotomous
outcome of work to facilitate comparison with previous
reviews. In a recent Delphi study conducted to develop
a core outcome set for whiplash associated disorders,
work-related outcome was described as the “impact on
injured person’s ability to work or return to work™ [17].
It is possible that reviewing papers in the context of mus-
culoskeletal RTI which measured work outcomes using
other approaches such as work capacity might have iden-
tified further or different barriers and facilitators. Also,
this study only included minor to serious musculoskeletal
RTI, which means the findings may not be generalisable to
factors impacting RTW following severe and catastrophic
injuries. It also needs to be mentioned that one of the stud-
ies included in this review was cross-sectional in design
and therefore was not able to define direct causation.
Furthermore, studies that were included in this review
used inconsistent definitions and/or outcome measures
for RTW. Therefore, statistical pooling of data in a meta-
analysis was not possible. To address this issue, Popay’s
guideline for presenting a narrative synthesis was followed
and a robust methodology was used to classify the level
of evidence [56].

This review highlighted several opportunities for future
research. Studies to date have used self-assessment question-
naires or insurance databases of injured persons to explore
barriers and facilitators of RTW after musculoskeletal RTI.
This often resulted in identifying factors with conflicting
evidence of association with RTW and not amenable to
intervention such as pre-injury health status or demographic
characteristics. Other known factors that may be modifiable
and often not assessed, are system factors such as quality of
case management and legal involvement [57, 58]. Therefore,
more research is needed to explore modifiable factors. Fur-
thermore, despite the dominant role of qualitative method-
ology in identifying unknown factors, only one qualitative
study was included in this review with the main focus being
on recovery and not specifically on RTW. Hence, there is a
need to further investigate unknown factors using qualita-
tive methodology. Finally, to improve the reliability of find-
ings, more studies should be conducted utilising a consistent
measure and definition of RTW.

@ Springer

In conclusion, the findings of this review showed that
post-injury physical and mental health as assessed by the
OMPQ was strongly associated with RTW for people with
RTI. Early utilisation of this multidimensional tool to iden-
tify those who are at risk of poor RTW and potentially iden-
tify those in need of extra support is recommended. The
other factor with the strongest evidence for work outcomes
was RTW expectancy which has the potential to be modifi-
able. Interventions addressing both physical and psychologi-
cal to improve work outcomes are needed.
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