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Abstract

Objective: To determine the prospective association of pain coping strategies and symptoms of anxiety and depression with work absenteeism in
people with upper limb musculoskeletal disorders.

Data Sources: A systematic search of PubMed, Web of Science, Embase, Cochrane Library, and Scopus databases was conducted from inception
to September 23, 2022.

Study Selection: Prospective observational studies of adults with upper limb musculoskeletal disorders were included. Included studies had to
provide data on the association of pain coping strategies (catastrophizing, kinesiophobia, self-efficacy or fear avoidance) or symptoms of anxiety
and depression with work absenteeism.

Data Extraction: Study selection, data extraction, and assessment of methodological quality (Newcastle Ottawa Scale) were performed by 2 inde-
pendent authors. Random-effects models were used for quantitative synthesis.

Data Synthesis: Eighteen studies (n=12,393 participants) were included. Most studies (77.8%) reported at least 1 significant association between 1
or more exposure factors (pain coping strategies or symptoms of anxiety and depression) and work absenteeism. Meta-analyses showed a statisti-
cally significant correlation between the exposure factors of catastrophizing (r=0.28, 95% confidence interval [CI]: 0.15 to 0.40; P<.0001) and
symptoms of anxiety and depression (7=0.23, 95% CI: 0.10 to 0.34; P=.0003) with work absenteeism. The correlation between self-efficacy and
work absenteeism was non-significant (r=0.24, 95% CI: -0.02 to 0.47; P=.0747).
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Conclusions: Rehabilitation teams should consider assessing catastrophizing and symptoms of anxiety and depression to identify patients at risk
for work absenteeism. Addressing these variables may also be considered in return-to-work programs for individuals with upper limb disorders.
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Upper limb musculoskeletal symptoms are common in the
general population and account for a significant proportion of
work-related problems, with a substantial effect on physical
function and health care utilization.'” The annual incidence of
work-related upper limb musculoskeletal disorders ranges from
0.08% to 6.3%, and the prevalence from 0.14% to 14.9%.°
Furthermore, a recent meta-analysis focusing on workers in
secondary industries (ie, industries responsible for converting
raw materials into consumer products) in Europe identified
that the most frequent musculoskeletal symptoms in the upper
limb are located in the shoulder and wrist region, with 12-
month mean prevalence values of 50% and 42%, respectively.'
Thus, this health condition places a great economic burden on
the individual, the employer, and society because of work
absenteeism and a loss of productivity. Additionally, the eco-
nomic burden of presenteeism (lost productivity due to illness
and impaired performance at work) is considerably large
among workers with musculoskeletal symptoms and is associ-
ated with a higher risk of subsequent absenteeism.”’

Work absenteeism can be defined in terms of return to work
(RTW) or in terms of duration of sick leave. RTW provides eco-
nomic self-esteem, psychological well-being, and social connect-
edness.® However, as the duration of sick leave increases, the
likelihood of RTW decreases and the risk of long-term disability
increases.” Both absenteeism and presenteeism impose significant
individual costs and burdens, particularly on vulnerable popula-
tions. For example, workers with low socio-economic status may
be more likely to suffer health problems due to adverse physical
and psychosocial working conditions.'® Similarly, migrant work-
ers are more likely to suffer occupational injuries than non-
migrant workers.'' On the other hand, previous studies have
reported that young female workers may have higher levels of
upper limb pain and musculoskeletal disorders than their male
counterparts.'” These differences may be due to biological differ-
ences (eg, lean muscle mass or endocrine function) or cultural
gender stereotypes, where women tend to perform more repetitive

List of abbreviations:

CI confidence interval
CES-D Center for Epidemiologic Studies Depression Scale
CSQ Coping Strategy Questionnaire
FABQ Fear Avoidance Beliefs Questionnaire
GSES General Self-Efficacy Scale
E-RTW early return to work
L-RTW late return to work
PASS Pain Anxiety Symptom Scale
PCCL Pain Coping and Cognition List
PCS Pain Catastrophizing Scale
PHQ-9 Patient Health Questionnaire
PSEQ Pain Self-Efficacy Questionnaire
RTW Return to Work
SF-36 MC 36-item short form health survey (Mental component)
TSK Tampa scale of kinesiophobia
VRMCS Veterans RAND Mental Component Score

and monotonous work than men, which may increase their risk of
injury, particularly in the upper extremity.'? Given that time off
work can be as long as 304 days for people with musculoskeletal
conditions in the upper limb,'* early identification of factors that
may affect timely RTW could be important in reducing costs and
disability, particularly in populations at high risk for work-related
disorders.

Personal and environmental factors modify the progress of
work absenteeism in different health and injury conditions."
Factors associated with positive return-to-work outcomes
include optimistic expectations of recovery and RTW and
socio-economic status, while older age, female gender, greater
pain or disability, and greater physical demands of work are
associated with negative outcomes.'” Recent research has
highlighted the importance of studying pain coping strategies
(catastrophic thinking, kinesiophobia, self-efficacy, fear avoid-
ance) and mental health factors (symptoms of anxiety and
depression) because of their strong association with postopera-
tive pain, function, and response to treatment in patients with
chronic pain.'®'” Within this particular framework, the fear-
avoidance model suggests that individuals who hold cata-
strophic beliefs about their pain are more likely to perceive
certain situations as threatening, avoid certain activities and
ultimately experience reduced engagement, disability, and
depressive symptoms.'® In this regard, several systematic
reviews have shown that fear and catastrophizing play a cru-
cial role as predictors of the development of chronic pain and
its persistence over time.'”>> However, scarce information
exists about the association of these variables with work
absenteeism in people with upper extremity disorders. Previous
reviews in people with upper limb disorders has shown that
high self-efficacy is positively associated with an early return
to work (E-RTW),”® while depression is associated with a
lower likelihood of returning to work.'* On the other hand, in
patients with carpal tunnel syndrome, 2 previous systematic
reviews identified catastrophizing and poorer mental health
status as predictors of poorer employment outcome after
surgery.”** However, to our knowledge, no previous meta-
analysis has examined the association between pain coping
strategies and symptoms of anxiety and depression with absen-
teeism in people with upper limb disorders.

Increasing evidence supports that pain coping strategies and
mental health factors (symptoms of anxiety and depression) are
modifiable through targeted intervention strategies (eg, pain edu-
cation, exercise, cognitive behavioral therapy, and mindful-
ness).”*>* A better understanding of the association between these
factors and absenteeism can help rehabilitation teams (psycholo-
gists, physiotherapists, occupational therapists, and physicians) to
design strategies to improve patients’ physical and mental health,
optimize RTW and, indirectly, decrease economic costs. There-
fore, this systematic review and meta-analysis aims to determine
the association of selected pain coping strategies and symptoms of
anxiety and depression with work absenteeism in people with
upper limb musculoskeletal disorders.
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Methods

Protocol and registration

This systematic review and meta-analysis was prospectively regis-
tered in PROSPERO (registration number CRD42022362385) and
reported following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA 2020) and the Meta-analy-
sis of Observational Studies in Epidemiology checklist.”**°

Eligibility criteria

Inclusion criteria were based on the Population, Exposure, Com-
parison, Outcome and Study Design (PECOS) methodology. (1)
Population: Adults >18 years with any type of musculoskeletal
disorder of the upper limb (ie, shoulder, arm, elbow, hand), includ-
ing gradual onset symptoms, acute injuries, or orthopedic surger-
ies; (2) Exposure: Studies investigating pain coping strategies
(catastrophic thinking, kinesiophobia, fear-avoidance, or self-effi-
cacy) or selected mental health factors (symptoms of anxiety or
depression) using validated questionnaires (supplemental table
S1; available online only at http://www.archives-pmr.org/); (3)
Comparison: Both low levels of exposure and no exposure to risk
factor; (4) Outcomes: Work absenteeism, evaluated in terms of
time to RTW (eg, days, weeks, months, years), duration of sick
leave (eg, days of work missed) or absenteeism during follow-up;
(5) Study Design: Prospective observational studies. Original,
peer-reviewed articles written in English or Spanish were included
(Publication date: Published from inception to September 23,
2022). All editorials, letters, reviews and meta-analyses, retrospec-
tive, and cross-sectional studies were excluded.

Data sources and searches

A systematic search of PubMed (including the database
“MEDLINE”), Web of Science Core Collection, Embase, Cochrane
Library, and Scopus databases was performed from inception to Sep-
tember 23, 2022. Specific search strategies, using a combination of
MeSH (Medical Subject Headings) and keyword terms, combined
with Boolean operators, are shown in supplemental table S2 (avail-
able online only at http://www.archives-pmr.org/). The reference lists
and bibliographies of the included studies were also screened.

Study selection

All records were analyzed in the free web version of Rayyan.>'
After eliminating duplicates, the titles and abstracts of all records
were reviewed. Screening and selection were performed by 2 inde-
pendent reviewers (R.NC. and A.E.) with a third author (J.C.) as ref-
eree in case of disagreement. Subsequently, the same authors (R.NC.
and A.E.) independently reviewed the full-text articles for eligibility
according to the predefined criteria. Any discrepancies were resolved
by consensus in consultation with a third author (J.C.).

Data extraction

Two authors (R.NC. and A.E.) independently extracted data using
a standardized extraction form. Corresponding authors were con-
tacted by e-mail if essential data were missing or uncertainties
existed. The following variables were collected for each study:
author, year of publication, country, number of participants
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enrolled, sex (%), mean age, musculoskeletal condition, follow-up,
exposure factor, outcome, number of participants analyzed, com-
parative measure between groups or measure of association (corre-
lation coefficient, odds ratio or hazard ratio) and corresponding
measure of dispersion (standard error, standard deviation, inter-
quartile range) or precision (95% confidence interval [95% CI]).

Methodological quality assessment

The Newcastle Ottawa scale was used to assess the quality of the
included studies.*> Each study was independently assessed by 2
reviewers (R.NC., A.E.) using a three-domain scoring system: (1)
Selection (4 points); (2) Comparability (2 points); and (3) Exposure/
outcome (3 points). If there were discrepancies or disagreements
between the reviewers’ judgments, a third reviewer (J.C.) was con-
sulted. The sum of points determined the methodological quality of
each study, ranging from 0 (poorest quality) to 9 (best quality) points.

Quantitative synthesis

All analyses were performed in R v. 4.1.1.° For meta-analyses, to
avoid performing a low-power analysis, pooling of data were con-
sidered if there were at least 3 or more studies measuring the same
prognostic factor. In addition, studies that operationalized the
exposure factor in a markedly different way from most other stud-
ies were excluded from the estimation. First, the original data (eg,
odds ratios, correlations, regression coefficients) were converted
to Pearson’s r using standard formulas.* To maintain consistency,
associations were calculated in the same direction. The data were
then converted to Fisher’s z using the scalc() function of the R
package “metafor” v. 3.8-1.* In the next step, using the rma()
function of the same package, we apply a random effects model to
synthesize the quantitative results of the included studies for each
of the correlational data on exposure factors (catastrophic think-
ing, kinesiophobia, fear-avoidance or self-efficacy, symptoms of
anxiety or depression) and outcome (work absenteeism). This type
of model was preferred because it takes into account the heteroge-
neity of the studies and does not assume that all studies are from a
single common population that were tested under identical or
fairly similar conditions.*

For the final interpretation, the result of each meta-analysis was
again transformed into Pearson’s r and the magnitude of the effect
size r was interpreted as small (r=0.1 to 0.29), moderate (r=0.3 to
0.49) and large (r20.5).3(’ Following the recommendations of the
Cochrane Handbook,” statistical heterogeneity was classified as
negligible (I’=0%-40%), moderate (1>=30%-60%), substantial
(12=50%—9O%) or considerable (12=75%—100%). Finally, forest
plots were generated to visualize the effect size (and 95% CI) of
each included study and the calculated summary effect size. In
addition, a sensitivity analysis was performed by including in the
meta-analyses only studies of high quality (ie, 7 or more points on
the Newcastle Ottawa scale) when there were at least 3 studies
that met this condition for the variable of interest.

Results

Study selection

A total of 827 potentially eligible studies were identified by
searching databases and reference lists. After eliminating 328
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Identification of studies via databases and registers
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Wrong publication type (n = 1)
—
v
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S (n=18)
[=

Fig1 Study selection process. Abbreviation: CENTRAL, Cochrane Central Register of Controlled Trials.

duplicate records and 451 by screening publications by title and
abstract, 48 studies were potentially eligible for inclusion and full-
text articles were retrieved. Thirty reports were excluded based on
eligibility criteria, that is, wrong population (n=12), wrong expo-
sure factor (n=8), wrong outcome (n=4), wrong study design
(n=5), wrong publication type (n= 1). Finally, 18 studies were
included in this systematic review (fig 1).38-93

Characteristics of the studies

The characteristics of the included studies are detailed in
table 1.%®5° The studies were conducted in the United States of
America (n=6), the Netherlands (n=4), Sweden (n=2), Australia
(n=1), Germany (n=1), Israel (n=1), Taiwan (n=1), and in Multi-
countries (n=1). The year of publication ranged from 1997°% to

2020.°° The sample size ranged from 40"’ to 8587 enrolled par-
ticipants. Follow-up time ranged from 1 month*® to 2 years.***"!

Participants

In total, 12,393 participants were included among the included
studies, with a mean age ranging from 37.4+11.0 to 52.1%+
8.8 years. Overall, the percentage of men participants ranged from
26% to 100% (median=51%) and women participants ranged from
0% to 74% (median=49%). Thirteen studies included participants
with musculoskeletal conditions in the hand/wrist region.’®
40:42:43.45-50.33:55 Among them, 6 studies included patients with
carpal tunnel syndrome.*****>%¢% 5 studies included patients
with hand injuries,***>*7*%% 1 study included participants with
distal radius fracture,” and 1 study included participants with
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Table 1 Characteristics of the items included
Author Country N Sex (M/F) Age (y) MSDs (Condition) Follow-up Prognostic Factor Outcome
Katz 1997°% USA 135 M:31%, F: 69% NR Carpal tunnel release 6 months Mental health Work absence at 6 months
Katz 1998°° USA 220*  M:29%, F: 71%  43+11 Carpal tunnel syndrome 18 months Mental health Work absence at 18 months
Katz 2005%° USA 181 M: 42%, F: 58%  45.7+9.4 Carpal tunnel release 12 months Mental health Work absence at 12 months
Self-efficacy
Kuijpers 2006“* The Netherlands 350 M: 55%, F: 45%  45+11 Shoulder pain 6 months Catastrophizing Sick leave
Kinesiophobia
Fear avoidance
Turner 20074 USA 899 M: 38%, F: 62%  44.3+9.7 Carpal tunnel syndrome 1 year Mental health Work disability (>180)
Catastrophizing
Opsteegh 2009>  The Netherlands 91 M: 69%, F: 31%  43+11.5 Hand disorders/injuries 2 years Self-efficacy RTW (<10 weeks)
Karels 2010 The Netherlands 483 M: 33%, F: 67%  41.5+10.4 Upper limb complaints 3 months Catastrophizing Sickness absence
Kinesiophobia
Chen 2012*° Taiwan 120 M:77%, F:23%  35.7 (17-57)  Hand injury NR Mental health Time off work
Cowan 2012*° USA 66 M: 26%, F: 74%  49.7+11.3 Carpal tunnel release 2-4 months  Depressive symptoms Time to RTW
Anxiety symptoms
Catastrophizing
Ramel 2013 Sweden 40 M: 80%, F: 20%  40+14.0 Hand injury 12 months Mental health RTW at 12 months
Roesler 2013“® Australia 192 M: 85%, F: 15%  35.1(18-63)  Hand injury 12 weeks Self-efficacy RTW within 12 weeks
Bot 2014*° USA 70 M: 64%, F: 36%  43+15 Fingertip injuries 1 month Self-efficacy depressive symptoms  Days of work missed
Conzen 2016°° Germany 71 M:37%, F: 63%  50.5 (40-60)  Carpal tunnel release 6 months Depressive symptoms Duration of sick leave
Feleus 2017°* The Netherlands 533 M: 47%, F: 53% 42 (18-64) Upper limb complaints 2 years Catastrophizing Sick leave (>10 working days)
Kinesiophobia
Gowd 2019°% USA 89 M: 71%, F: 29%  52.1+8.8 Rotator cuff repair 12 months Depressive symptoms Time of RTW
Marom 2019°° Israel 178 M: 100%, F: 0%  37.4£11.0 Hand injury 12 months Self-efficacy Time of RTW
Coggon 2020°“ Multicounty 8587  M:34%, F: 66%  38.5+9.8 Shoulder pain 14 months Fear avoidance Sickness absence
Egund 2020°° Sweden 88 M: 100%, F: 0% 45 (21-64) Distal radius fracture 12 months Mental health Weeks of sick leave

NOTE. Data are presented as mean =+ standard deviation or as median and range (min-max).

Abbreviations: F, female; M, male; MSDs, musculoskeletal disorders; RTW, return to work.

* For the narrative and quantitative synthesis, the non-operated cohort (n=64) was taken into account.
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Table 2  Main results for the association between each of the prognostic factors and work absenteeism
Prognostic Factor Significant Result Significant Result of ~ Newcastle
Author (n Analyzed) Results of Univariate Analysis  Multivariate Analysis  Ottawa Scale
Katz 1997°¢ SF-36 MC (n=135) OR=1.4 [95% CI: 1.1, 1.7] Yes Yes 7/9
Katz 1998*° SF-36 MC (n=64) OR=5.87 [95% CI 1.16, 29.83]*  Yes - 7/9
Katz 2005 SF-36 MC (n=143) P=.38 No No 8/9
Self-efficacy’ (n=120)  OR= 4.4 [95% CI: 1.4, 14.0] Yes Yes
Kuijpers 2006 PCCL' (n=350) OR=1.6 [95% CI: 1.1, 2.2] Yes - 7/9
TSK (n=350) OR=1.7 [95% CI: 0.5, 5.3] No -
FABQ (n=350) OR=1.1 [95% CI: 1.0, 1.1] No -
Turner 2007 SF-36 MC (n=899) OR=4.34 [95% CI: 2.69, 6.99] Yes Yes 8/9
PCS (n=899) OR=4.40 [95% CI: 2.55, 7.59] Yes Yes
Opsteegh 2009*®  GSES (n=91) E-RTW: 48.5 (IQR: 42.3-54.8) vs  No No 6/9
L-RTW: 48 (IQR 42-61)
Karels 2010 €SQ° (n=348) OR=2.8 [95% CI: 1.8, 4.5] Yes - 7/9
TSK" (n=348) OR=2.1 [95% CI: 1.3.3.4] Yes
Chen 2012%° SF-36 MC (n=120) B=0.168, P<.05 - Yes 9/9
Cowan 2012 CES-D (n=66) P=.480 No No 6/9
PASS (n=66) P=.005; R?=0.03 (multivariate)  Yes Yes
PCS (n=34) P=.40; R?=0.15 (multivariate) Yes Yes
Ramel 2013* SF-36 MC (n=40) RTW: 54 (range 19.9-58.6) vs No - 6/9
No-RTW: 50 (range 19.5-63.2)
Roesler 20138 GSES (n=192) E-RTW: 33.2342.82 vs No - 8/9
L-RTW: 33.24+3.84
Bot 2014 PSEQ (n=56) r=-0.52, P<.001 Yes - 6/9
PHQ-9 (n=56) r=0.54, P<.001 Yes Yes
Conzen 2016°° WHO0-5 (n=42) HR=1.05 [95% CI: 0.85, 1.31] No - 6/9
Feleus 2017°* SQ’ (n=533) OR=2.87 [95% CI: 1.48, 5.58] Yes - 8/9
TSK" (n=533) OR=2.33 [95% CI: 1.22, 4.43]
Gowd 2019°? VRMCS (n=89) AUC=70.4% Yes - 6/9
Marom 2019°° Self-efficacy” (n=178)  HR=1.42 [95% CI:1.26, 1.66] Yes Yes 8/9
Coggon 2020°* FAB (n=8386) OR=1.6 [95% CI: 1.1, 2.4] Yes - 6/9
Egund 2020°° SF-36 (MC) (n=88) 1=0.03 [95% CI: -0.21, 0.27] No - 7/9

NOTE. For quantitative synthesis, the original data (eg, odds ratios, correlations, regression coefficients) were converted to Pearson’s r using standard
formulae (Borenstein M, Hedges LV, Higgins JPT, Rothstein HR. Introduction to meta-analysis. 2021). For the studies by Ramel 2013, Opsteegh 2009,
Roesler 2013, the conversion was done from effect size (dCohen).
Abbreviations: AUC, area under the curve; CES-D, Center for Epidemiologic Studies Depression Scale; CSQ, Coping Strategy Questionnaire; FABQ, Fear
Avoidance Beliefs Questionnaire; GSES, General Self-Efficacy Scale; HR, hazard ratio; IQR, interquartile range; L-RTW, late return to work; OR, odds ratio;
PASS, Pain Anxiety Symptom Scale; PCCL, Pain Coping and Cognition List; PCS, Pain Catastrophizing Scale; PHQ-9; Patient Health Questionnaire; PSEQ,
Pain Self-Efficacy Questionnaire; SF-36 MC, 36-item short form health survey (Mental component); TSK, Tampa scale of kinesiophobia; VRMCS, Veterans
RAND Mental Component Score; WHO-5, WHO-Five well-being index.

PR

value estimated from the frequency distribution (score <75) presented for the non-operated cohort.
Assess using a 4-point scale.

subdomains catastrophizing, 1-6 points.
catastrophizing: subscale 0-60.
short version without the 4 reversed items.

9In the Maroom 2019 study, a 5-point likert scale was used to assess self-efficacy.

fingertip injuries.”” On the other hand, 3 studies included partici-
pants with shoulder conditions,"'>** and 2 studies included
patients with complaints in different regions of the upper
extremities. "'

Methodological quality assessment

Overall, the quality of the included articles was good, with a
median of 7 points (range: 6-9) on the Newcastle Ottawa scale
(supplemental table S3; available online only at http://www.
archives-pmr.org/). In terms of scope of selection, 16/18
(89%) of the studies had representative cohorts, in 18/18
(100%) the unexposed cohort was from the same community
as the exposed cohort, in 18/18 (100%) exposure factors were
assessed with valid evidence, and 15/18 studies (83%)

explicitly stated that the outcome of interest (ie, absence from
work) was not present at baseline. In terms of comparability,
in 10/18 (56%) demographic factors were controlled for and in
17/18 (94%) other potential confounders were controlled for.
In the exposure/outcome domain, only 3 studies (17%)
assessed outcome by record linkage, and the rest did so by
self-report. In 17/18 (94%), the duration of follow-up was ade-
quate (ie, >3 months) and in 12/18 (67%) the number of
losses to follow-up was less than 20%.

Pain coping strategies

The main results of the association between pain coping strate-
gies and outcomes are presented in table 2. Eleven studies
evaluated these factors 0404849515354 Voot studies (9/11;

www.archives-pmr.org
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Author(s), Condition, Follow-up

Correlation [95% CI] Weight

Kuijpers 2006, Shoulder pain, 6 mo 0.13[0.02,0.23] 28.73%
Turner 2007, Carpal tunnel syndrome, 12 mo —— 0.38[0.32,0.43] 32.09%
Karels 2010, Upper limb complaints, 3 mo —— 0.27[0.17,0.37]  28.70%
Cowan 2012, Carpal tunnel release, 2-4 mo 0.39[0.06, 0.64] 10.48%
RE Model (I-squared = 81.9%) —_—_— 0.28 [0.15, 0.40]
| | | | [ | | | |
-0.7 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.7

Correlation Coefficient

Fig 2  Forest plot of the association of work absenteeism with catastrophizing. Each study included in the meta-analysis corresponds to a point
estimate bounded by a 95% CI. The polygon at the bottom of the plot corresponds to the summary effect, and its width represents its 95% CI.
Studies with larger squares have contributed more to the summary effect size than other studies.

82%) reported a significant association between at least 1 of
these factors and work absenteeism in univariate or multivari-
ate analyses.

Catastrophizing

Five studies assessed catastrophizing. Two studies used the
Pain Catastrophizing Scale,*”*® 2 studies used the catastrophiz-
ing subscale of the Coping Strategies Questionnaire,**”" and 1
study used the catastrophizing subscale of the Pain Coping and
Cognition List.*! Four studies presented data on the estimates
between catastrophizing and work absenteeism and were
included in the meta-analysis (n=1631).4142444% The overall
result of the random-effects model was r=0.28 (95% CI, 0.15
to 0.40, P<.0001) (fig 2). Heterogeneity across studies was
considerable (I’=81.9%).

Author(s), Condition, Follow-up

Self-efficacy

Five studies assessed self-efficacy. Two studies used the General
Self-Efficacy Scale,*"*® 1 study used the Pain Self-Efficacy Ques-
tionnaire,* and 2 studies used a Likert-type scale.*>>* Four stud-
ies presented data on the estimates between self-efficacy and work
absenteeism and were included in the meta-analysis (n=459). The
overall result of the random-effects model was r=0.24 (95% CI,
-0.02 to 0.47, P=.0747) (fig 3). Heterogeneity across studies was
considerable (I°=86.9%).

Kinesiophobia

Three studies assessed kinesiophobia using different versions of
the Tampa Kinesiophobia Scale.*'***' Two of the 3 studies
showed a significant univariate analysis result for the association
with work absenteeism.**' Because Feleus et al’' conducted a

Correlation [95% Cl] Weight

Katz 2005, Carpal tunnel release, 6 mo —_— 0.38[0.22,0.52] 25.74%
Opsteegh 2009, Hand disorders/injuries, 24 mo —-—- 0.00 [-0.20, 0.21] 24.78%
Roesler 2013, Hand injury, 12 mo —I—- 0.04 [-0.11,0.18] 26.96%
Bot 2014, Fingertip Injuries, 1 mo —_— 0.52[0.30,0.69] 22.53%

RE Model (I-squared = 86.9%)

0.24 [-0.02, 0.47]

-0.7 -0.6 -0.4 -0.2 0.0

0.2 0.4 0.6 0.7

Correlation Coefficient

Fig 3  Forest plot of the association of work absenteeism with self-efficacy. Each study included in the meta-analysis corresponds to a point
estimate bounded by a 95% CI. The polygon at the bottom of the plot corresponds to the summary effect, and its width represents its 95% CI.
Studies with larger squares have contributed more to the summary effect size than other studies.
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Author(s), Condition, Follow-up Correlation [95% Cl] Weight
Katz 1997, Carpal tunnel release 6 mo —_— 0.09 [-0.08, 0.26] 15.39%
Katz 1998, Carpal tunnel syndrome, 18 mo _— 0.44[0.22,0.62] 11.61%
Katz 2005, Carpal tunnel release, 12 mo —_— 0.28[0.12, 0.43] 15.64%
Turner 2007, Carpal tunnel syndrome, 12 mo —— 0.38[0.32, 0.43] 20.20%
Chen 2012, Hand injury , NR —_— 0.22[0.04, 0.38] 14.86%
Ramel 2013, Hand injury, 12 mo 0.00 [-0.31, 0.31] 8.96%
Egund 2020, Distal radius fracture, 12 mo _— 0.03 [-0.18, 0.24] 13.33%
RE Model (I-squared =74.1%) —— 0.23[0.10, 0.34]
T T T T T T T T 1
-0.7  -06 -0.4 -0.2 0.0 0.2 0.4 0.6 0.7
Correlation Coefficient
Fig 4 Forest plot of the association of work absenteeism with symptoms of depression and anxiety. Each study included in the meta-analysis

corresponds to a point estimate bounded by a 95% CI. The polygon at the bottom of the plot corresponds to the summary effect, and its width rep-
resents its 95% CI. Studies with larger squares have contributed more to the summary effect size than other studies. NOTE. Katz 1997°: Recruited
July 1992-October 1993 (surgical cohort, n=135); Katz 1998°°: Recruited between July 1992 and October 1993 (non-surgical cohort, n=64); Katz

2005%: Recruited between April 1997 and October 1998.

secondary analysis of a cohort previously included in the Karels et
al study,** there were insufficient studies on kinesiophobia to con-
duct a quantitative synthesis.

Fear avoidance

Finally, 2 studies presented data on estimates between fear avoid-
ance (using the Fear Avoidance Beliefs Questionnaire).*'>* One
of the 2 studies showed a significant result in the univariate analy-
sis for the association with work absenteeism.”* There were insuf-
ficient studies of this exposure to perform a quantitative synthesis.

Symptoms of anxiety and depression

The main results of the association between mental health factors
and outcomes are presented in table 2. Eleven studies evaluated
the chosen mental health factors. Seven studies used the mental
health component of the SF-36 questionnaire,*®**#>#34735 while
1 study used the Veterans RAND Mental Component Score.””
On the other hand, 2 studies measured depressive symptoms
using the Patient Health Questionnaire and the WHO-Five well-
being index.***” One study assessed both symptoms of anxiety
and depression with the Center for Epidemiologic Studies
Depression Scale and Pain Anxiety Symptom Scale, respec-
tively.*® Sixty-three percent of the studies (7/11) reported a sig-
nificant association with work absenteeism in univariate or
multivariate analysis. For the quantitative synthesis, only studies
that assessed mental health using the same measurement instru-
ment, that is, the mental health component of the SF-36 question-
naire, were pooled.*®%4243:47:35 There were insufficient studies
specifically assessing anxiety or depressive symptoms to pool
these exposures separately. Seven studies presented data on the
estimates between mental health and work absenteeism and were
included in the meta-analysis (n=1748).38-40:42:45:47.55 Tpe gyer-
all result of the random-effects model was r=0.23 (95% CI, 0.10

to 0.34, P=.0003) (fig 4). Heterogeneity across studies was sub-
stantial (I°=74.1%).

Sensitivity analysis

Sensitivity analyses including only high-quality studies in meta-
analyses were possible for the variables of catastrophizing and
symptoms of anxiety and depression. Both results showed consis-
tency with the main results. For catastrophizing, the overall result
of the random effects model was r=0.27 (95% CI, 0.12 to 0.40,
P=.0005) (supplemental fig S1; available online only at http://
www.archives-pmr.org/). For symptoms of anxiety and depres-
sion, the overall result of the random effects model was r=0.25
(95% CI, 0.12 to 0.37, P=.0001) (supplemental fig S2; available
online only at http://www.archives-pmr.org/).

Discussion

This systematic review and meta-analysis of prospective studies
provides updated evidence on the association of pain coping strat-
egies and symptoms of anxiety and depression with work absen-
teeism in people with upper limb musculoskeletal disorders. Most
studies (14/18; 77.8%) reported at least 1 significant association
between pain coping strategies or symptoms of anxiety and
depression and work absenteeism (table 2). The meta-analyses
showed a small statistically significant correlation between cata-
strophizing and symptoms of anxiety and depression with work
absenteeism. Therefore, our findings suggest that rehabilitation
teams could consider catastrophizing and mental health factors
(symptoms of anxiety and depression) when designing programs
to facilitate E-RTW for people with upper limb disorders. How-
ever, these results should be interpreted with caution, as the small
sample size, the small effect sizes and the considerable heteroge-
neity observed reduce the level of certainty of these results.
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Our findings are consistent with previous systematic reviews
without meta-analyses that provide low certainty evidence that
pain coping and mental health factors are associated with E-RTW
in people with upper extremity disorders.'***** However, our
meta-analysis provides quantitative evidence of the effect size of
these previously narratively described associations, that is, small
statistically significant correlation. For example, Bousfield et al'*
recommended that clinicians assess patients’ psychological status
(eg, depression) to predict RTW in people with elbow, wrist, and
hand disorders. However, a relevant psychosocial factor such as
catastrophizing was not specifically included in the search strategy
of their study. Therefore, the authors were unable to make recom-
mendations for this variable. In our meta-analysis, we found a
small but statistically significant association between catastrophiz-
ing and work absenteeism.

In contrast to our results, Black et al* in a review of the litera-
ture, found that higher levels of self-efficacy had a positive associ-
ation with RTW in workers with psychological or upper-body
musculoskeletal injuries but did not provide a quantitative synthe-
sis. Among the studies included in our meta-analysis, Bot et al*’
reported a moderate correlation between days off work and self-
efficacy as measured by the Pain Self-Efficacy Questionnaire.
However, no association was observed in the 2 studies that used
the General Self-Efficacy Scale.”*® In this sense, a specific
assessment of self-efficacy as a coping strategy in relation to pain
may be useful for future comparisons. It is also worth mentioning
that, although not significant in the present meta-analysis, the size
of the correlation coefficient for self-efficacy was quite similar to
that of the other exposure factors (ie, pain coping strategy and anx-
iety and depressive symptoms).

With regard to symptoms of anxiety and depression, it is
important to note that all studies included in the meta-analysis
used the SF-36 Mental Health Component, which has been used to
assess symptoms of anxiety and depression in various populations
and health conditions.”*>” A psychometric study based on data
from 35,908 chronic pain patients found a high and significant cor-
relation between the SF-36 mental health subscale and the Hospi-
tal Anxiety and Depression Scale (HAD).’® Similarly, Pfoh et al
found a strong correlation between SF-36 mental health scores
and HAD symptoms of depression and anxiety (r=-0.72 to -0.79)
in survivors of acute respiratory failure in a cross-sectional analy-
sis of 1229 participants from the US, UK, and Australia.”® In this
context, our results provide a clear approximation of the relation
between anxiety and depressive symptoms and work absence.

Other previous systematic reviews of patients with musculo-
skeletal symptoms in other regions of the body (eg, the spine) also
support our findings. For example, Zieger et al found that symp-
toms of anxiety and depression had a significant effect on patients’
RTW after disk surgery.” Wertli et al also found evidence that
fear-avoidance beliefs are associated with poor outcomes in
patients with low back pain, including RTW.®' According to the
fear-avoidance model, people with negative coping strategies
related to pain (eg, catastrophizing) avoid certain experiences or
activities that are perceived as threatening, developing disability,
and mental health problems,'® which may also affect participation
in work.%

The pain coping strategies and mental health factors considered
may be modifiable by various psychosocial treatment approaches,
such as pain education, exercise, cognitive behavioral therapy, or
mindfulness.”’®® Therefore, early intervention strategies that rein-
force positive beliefs, attitudes, and behaviors may be effective in
modifying the pain experience and thus facilitating an E-RTW. For

www.archives-pmr.org

example, education and counseling on pain management and exer-
cise can reduce the duration of work absenteeism in people with
fear-avoidance beliefs and acute low back pain.®® Similarly, multi-
disciplinary interventions based on participatory ergonomics and
graded activities based on cognitive-behavioral principles can also
optimize sustainable RTW in people with chronic musculoskeletal
pain.®* Thus, addressing pain coping strategies and mental health
in future studies may be a critical intervention opportunity to
improve health outcomes in people with upper limb musculoskele-
tal symptoms and prevent long-term work disability. In addition,
for people with chronic pain to have a successful and satisfying
RTW, it is important to focus on pain management, managing
work relations, and making workplace accommodations.®> These
include using strategies such as slowing down, taking continuous
breaks, working more slowly, and being aware of workloads, as
well as changing working hours and schedules, and increasing
employers’ understanding and awareness of pain issues.®’

Strengths and limitations

Among the strengths of this systematic review, we highlight the
rigorous adherence to reporting guidelines and the exhaustive
search of 5 databases and additional sources to identify relevant
studies. Moreover, to our knowledge, our meta-analysis is the first
to examine the correlation between pain coping strategies and
mental health and work absenteeism in people with upper extrem-
ity disorders in prospective studies. In contrast, our review has
several limitations that should be considered for a cautious inter-
pretation of the results: (1) Most studies assessed absenteeism by
self-report, and few used record linkage, which severely compro-
mised the methodological quality of the outcome measures. To
address this point, we conducted a sensitivity analysis that
included only studies of high methodological quality in the meta-
analyses, which showed that the direction and magnitude of the
overall effect were consistent with the main results; (2) Gray liter-
ature (ie, studies not indexed in the databases reviewed) was not
searched. Therefore, publication bias should not be ruled out; (3)
The potential for significant clinical heterogeneity due to the type
of musculoskeletal condition and duration of follow-up may result
in some degree of measurement bias. Furthermore, the statistical
heterogeneity of the meta-analyses ranged from substantial to con-
siderable. For this reason, the results should be interpreted with
caution; (4) The lack of available data for some exposure factors
or the use of association measures that were not possible to con-
vert to Pearson’s r using standardized formulas (eg, hazard ratio)
limited the possibility of performing a meta-analysis for other
exposure factors (eg, kinesiophobia, fear avoidance, and anxiety
symptoms or depressive symptoms separately). Consequently,
there may be some degree of selection bias; (5) No specific tool
was used to assess risk of bias. However, the Newcastle-Ottawa
scale allows the quality of prospective studies to be assessed,
which is an important component of a comprehensive meta-analy-
sis. In addition, the guidelines for reporting Meta-analysis of
Observational Studies in Epidemiology recommend assessment of
study quality.’® (6) Previous studies have used different definitions
of pain coping strategies and mental health factors. This may influ-
ence the results and also label patients, which may not be condu-
cive to the RTW process. Finally, it was not possible to analyze
the correlations for men and women separately in order to identify
sex or gender differences. Previous research has shown that
women have lower pain tolerance and higher pain intensity than
men when exposed to similar painful stimuli.®>®” While there is
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empirical evidence to support these differences from a biological
perspective (eg, the role of genotype or gonadal hormones),*®%%%
there has been little research into possible psychosocial influences.
For example, other personal characteristics, such as emotional vul-
nerability, may explain gender differences in pain and catastroph-
izing.”” Therefore, rehabilitation teams are encouraged to consider
sex and gender variables when interpreting patients’ pain reports
and coping strategies.

Conclusions

To our knowledge, this is the first meta-analysis to examine the
association between pain coping and symptoms of anxiety and
depression, and work absenteeism in people with upper limb mus-
culoskeletal disorders. Catastrophizing and symptoms of anxiety
and depression showed a small but statistically significant correla-
tion with work absenteeism. Therefore, rehabilitation teams
should consider assessing these variables to identify patients at
risk of work absenteeism. In addition, future research should
determine the effect of interventions aimed at reducing catastroph-
izing and symptoms of anxiety and depression to facilitate E-
RTW.
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