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Abstract The purpose of this study was to review the
association between compensation status and surgical
outcome especially of the shoulder. Given the high
prevalence of shoulder injuries in the workplace and the
large proportion of workers compensation (WC) claims
involving such injuries, it is worth examining the correla-
tion between WC status and surgical outcome of the
shoulder. All studies published in journals (MEDLINE
and PubMed) from 1980 through 2007 on surgical
interventions performed on the shoulder in which workers
compensation status was documented and the postoperative
functional outcome was compared according to that status
were pooled for meta-analysis. This systematic review
shows that compensation status of an individual receiving
shoulder surgery is a consistent positive predictor of poor
functional outcome. The majority of questions posed in the
most commonly adopted shoulder-specific functional out-
come measurement tools were subjective in nature and may
account for part of the phenomenon.

Résumé Analyser l’effet du statut d’accident du travail sur
les résultats de la chirurgie au niveau de l’épaule. Etant
donnée la fréquence élevée des traumatismes de l’épaule
sur le lieu de travail et la part importante de demandes
d’indemnisation chez les travailleurs avec ce type de
blessures, il est intéressant d’étudier la corrélation entre le
statut accident du travail et les résultats de la chirurgie de
l’épaule. Toutes les études publiées dans les journaux
médicaux (MEDLINE et PUBMED) de 1980 à 2007
concernant des interventions réalisées au niveau de l’épaule
dans lesquelles le statut accident du travail était documenté

et le résultat post opératoire étudié en fonction de ce statut
ont été réunis pour une méta analyse. Cette revue systém-
atique montre que le statut accident du travail d’un individu
opéré de l’épaule est un facteur prédictif d’un mauvais
résultat. La majorité des questions posées dans les tests
spécifiques de l’épaule les plus couramment utilisés sont de
nature subjective et cela pourrait expliquer en partie ce
phénomène.

Introduction

It has been well documented that workers’ compensation
(WC) status is a positive predictor of poor postoperative
functional outcome [1–3, 6, 8–10, 12, 14, 16–20, 22, 25, 28,
30, 32–35, 38, 39, 41, 42, 44]. Between the 1940s and 2005
numerous publications have incorporated patients’ WC
status into subgroup analyses of therapeutic interventions.
Particularly in surgical procedures, many of such studies
have shown statistically significant differences in the relief of
pain, the patient’s subjective satisfaction, the patient’s ability
to return to normal activities of daily living, and return-to-
work time between WC and non-WC individuals.

Amongst the articles in which workers’ compensation
status was recorded, the three most common anatomical
sites involved were the lumbar spine, shoulder, and carpel
tunnel [15].

Ergonomically speaking, it is also expected that shoulder
injuries can result from a wide range of occupations. Based
on published evidence, occupations which involve poor
work posture and repetitions are the most likely to cause
shoulder injuries [5, 13]. The mechanisms causing shoulder
tendonitis include a high intramuscular pressure in the
rotator cuff which impedes microcirculation, causing
inflammation and later degeneration [21], as well as actual
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tears in the subacromial tendons when they are squeezed
between the humerus and acromial arch during overhead
arm movements [29]. According to an extensive review by
Bernard in 1997, the threshold angle after which shoulder
injury occurs is 60 degrees of flexion [4].

Although the specific biomechanical risk factors and
thresholds for injury in the workplace are difficult to
quantify [4], we are nonetheless well aware that associa-
tions do exist between shoulder injuries and occupations
with high repetition, high force requirements, and lack of
pauses [13]. Using an index designed to rank industries
according to their WC claims over 8 years, Silverstein et al.
showed that within the top five industries responsible for
compensable nontraumatic soft-tissue musculoskeletal dis-
orders in Washington state, rotator cuff injuries ranked
second only to carpel tunnel syndrome (CTS) in terms of
upper extremity claims incidence rates [40], with CTS on a
statistically significant downward trend and rotator cuff
injuries remaining stable. Rotator cuff injuries in this study
were defined as inflammation, degeneration, and tear of the
supraspinatus, infraspinatus, and subscapularis tendons.
These results imply that we may be seeing proportionally
more and more of these shoulder injuries in the workplace.
Some of the other occupations that frequently give rise to
shoulder injuries include machinists, car mechanics, and
house painters [43].

Given the high prevalence of shoulder injuries in the
workplace and the large proportion of workers’ compensa-
tion claims involving such injuries, our group thought it
would be worthwhile to review all studies on shoulder
surgery in which the workers’ compensation status of the
patient was recorded and then recalculate the correlation
between WC status and surgical outcome. This review also
documents the original shoulder-specific score used by the
primary investigators. We believe this is important since a
good proportion of shoulder-specific tests are based on
subjective questioning, and without tests specifically
designed to delineate the psychosocial causes of shoulder
pain and function (such as the Waddell’s nonorganic
physical signs for low-back pain [45], or the nerve
conduction studies for nerve entrapment syndromes), the
use of these tests may lead to convenient over reporting of
pain and under reporting of functional abilities.

Our hypothesis is that WC status will continue to be a
positive predictor of poor outcome of shoulder surgery.

Eligible studies

All studies published in journals from 1980 through 2007 on
surgical interventions performed on the shoulder in which
worker’s compensation status was documented and the
postoperative functional outcome was compared according
to that status were eligible for our meta-analysis. We

accepted studies in all languages. Official translations were
sought whenever required. Each study had to provide data on
at least one compensated and one uncompensated patient.

We included all types of surgical interventions on the
shoulder and shoulder girdle, open or arthroscopic, includ-
ing debridement procedures. There was no minimum
requirement for follow-up period. Studies describing
surgical outcomes that were not for each patient individu-
ally (i.e. dichotomous scores) but for patient groups were
included in the review process, but their raw figures could
not be extracted; hence, these studies were not included in
statistical calculations.

Worker’s compensation status was defined as the
patient’s legal status as a worker’s compensation claimant
at the time of surgery through the time of assessment of
functional outcome, but was not limited by the verdict of
the legal process.

Postoperative functional outcome was documented as
satisfactory or unsatisfactory as originally reported by the
principal investigator(s) of the reviewed articles, regardless
of the original shoulder-specific scores used. Following the
classification system usually adopted in meta-analytical
studies on postoperative outcome, scores of “excellent” or
“good” were classified as satisfactory, and outcomes
labelled as “fair”, “poor”, or “failure” were classified as
unsatisfactory.

Search strategy

To identify studies published between 1980 and 2007, we
performed an electronic database search using MEDLINE
and PubMed.

The search strategy used the following keywords for
compensation: “workers’ compensation” and “compensa-
tion and redress”; for shoulder surgery, the following
keywords were used: “shoulder”, “acromioplasty”, “sub-
acromial decompression”, “rotator cuff”, and “scapula”.
Unpublished articles and indexed articles which have not
been published yet were excluded from the analysis. Details
of the search strategy are available from the authors.

Additional studies were identified by manual searching
on the references lists of selected retrieved articles for
additional publications that did not appear in our original
search results.

Two investigators responsible for the review process
independently selected articles for inclusion based on title
and abstract, if one of both investigators considered the
article as potentially eligible the full article was reviewed
by both investigators. Each article was reviewed by two
investigators and discrepancies in inclusion/exclusion cri-
teria were resolved by discussion.

Extracted data included: year of publication, study
design, type of surgery, number of patients, number of
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shoulders, worker’s compensation status, postoperative
functional outcome, and the original shoulder-specific score
used by the principal investigators. Only published data
were considered in this meta-analysis.

Cochrane ReviewManager software version 4.2 was used
to analyse the data. Data was entered by one investigator and
checked by another. Odds ratio and 95% confidence intervals
were calculated for dichotomous outcomes. The results were
then examined for heterogeneity by examining the forest plot
with random-effects model, and thereafter funnel plots were
used to look for publication bias.

Results

The MEDLINE and PubMed searches yielded 24,506
studies, and we further identified 341 studies from the
reference lists of retrieved articles. The final number of
complete articles for review was 28 studies [1–3, 6, 8–10,

12, 14, 16–20, 22, 25, 28, 30–35, 38, 39, 41, 42, 44], all of
which were reports on shoulder surgery and which included
workers’ compensation status as part of the subgroup
analyses.

There was one randomised controlled trial [42], seven
prospective studies [2, 8, 10, 20, 25, 30, 41], and 20
retrospective case series [1, 3, 6, 9, 12, 14, 16–19, 22, 28,
31–35, 38, 39, 44]. Due to the nature of the subject being
studied, randomisation for compensation status was not
possible, and the only randomised controlled trial (per-
formed by Spangehl) was for open versus arthroscopic
acromioplasty (Table 1).

The primary outcome of this meta-analysis is odds-ratio
for an unsatisfactory outcome in patients with workers’
compensation status compared with patients without work-
ers’ compensation status.

The total number of cases recorded in these 28 studies was
3,133 amongst which 1,125 were WC and 1,988 were non-
WC. Of the 28 studies, only one described a negative

Table 1 Characteristics of studies included

Study Year Dichotomous data No. of cases WC NWC Shoulder score used

Abboud 2006 Y 19 9 10 PENN
Antoniou 2000 Y 41 19 22 SST
Arcand 2000 Y 35 22 13 UCLA
Budoff 2005 Y 62 5 57 UCLA, SST
Chen 2007 N 70 5 65 ASES
Connor 2000 Y 36 20 16 ASES
Ellman 1991 Y 65 17 48 Modified UCLA
Frieman 1995 Y 74 57 17 ASES
Gartsman 1990 Y 152 56 96 ASES
Hawkins 1988 Y 108 35 73 Questionnaire
Hawkins 1989 Y 51 38 13 No objective test
Hawkins 1999 Y 19 8 11 No objective test, mostly subjective questioning
Hawkins 2001 Y 118 47 71 ASES
Iannotti 1996 N 40 24 16 Constant score
Johannsen 1997 Y 60 24 36 Constant score
Misamore 1995 Y 107 24 83 UCLA
McKee 2000 N 71 23 48 SST, SPADI, SSRS, M-ASES, SSI
Nicholson 2003 N 106 40 66 SST, ASES
Noerdlinger 2002 Y 15 10 5 SST, ASES, Constant Murley, Rowe, SF-36
Ogilvie-Harris 1990 Y 52 28 24 NA
Olsewski 1994 Y 61 24 37 UCLA, Neer
Paulos 1990 Y 66 18 48 Questionnaire
Paulos 1994 Y 18 4 14 UCLA
Sallay 2005 N 321 155 166 ASES
Shinners 2002 Y 41 11 30 UCLA
Smith 2000 N 191 44 147 SST, SF-36
Spanghel 2002 Y 51 23 28 UCLA
Viola 2000 N 1063 335 728 SST, SF-36
Total no. of cases 3113 1125 1988
Total no. of cases for meta-analysis 499 752

WC workers’ compensation, NWC nonworkers’ compensation, ASES American Shoulder and Elbow Surgeons rating scale, SST simple shoulder
test, UCLA University of California Los Angeles score, SF-36 SF-36 Health Survey, PENN University of Pennsylvania shoulder score, Neer Neer
shoulder score, Rowe Rowe shoulder score, NA not available
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correlation between WC status and poor surgical outcome.
Seven studies [8, 20, 25, 30, 38, 41, 44] provided no
dichotomous scores, leaving 499 WC and 752 non-WC
patients that could be pooled for comparison. Of the seven
studies that provided no dichotomous scores, all of them
showed a positive correlation between WC status and poor
surgical outcome. The summary OR for an unsatisfactory
outcome in WC patients was 4.72 (95% CI, range 3.04–
7.32). The results for each study and the overall estimate
are shown as a forest plot in Fig. 1.

In terms of the types of operations performed, there were
nine studies for acromioplasties or other shoulder arthro-
plasties [8, 9, 12, 14, 16, 17, 30, 32, 42], eight for rotator
cuff repairs [6, 18, 20, 25, 28, 35, 39, 41], seven for
shoulder decompression [3, 9, 10, 19, 22, 33, 34], two
for all types of shoulder operations [38, 44], one each for
treatment of scapula winging and os acromiale [1], and one
for capsulolabral augmentation [2].

The most frequently used shoulder-specific scores were
the University of California at Los Angeles (UCLA) score
(eight studies), the American Shoulder and Elbow Surgeons
Rating Scale (ASES) (nine studies), and the Simple
Shoulder Test (SST) (seven studies).

Discussion

This systematic review and meta-analysis of all surgical
literature concerning shoulder operations showed a strong
association between workers’ compensation status and poor
outcome after shoulder surgery. The association was
consistent and maintained for all types of compensation
and for all but one surgical intervention reported.

The findings are consistent with previous meta-analytic
studies on the effect of compensation status on the outcome
after surgery in general [15].

Sixteen of the 21 studies included in the meta-analysis
portion of this review showed a statistically significant
correlation between workers’ compensation status and poor
surgical outcome, with four more showing a positive but
not statistically significant correlation. The remaining one
study by Noerdlinger, published in 2002, showed a
negative correlation, but the result was not statistically
significant. The study reporting a negative correlation was
the only article of the 21 reporting surgery which was not
on the glenohumeral joint or the rotator cuff. All seven
studies included in the review but not in the meta-analysis
reported a positive correlation.

The selective reporting of this type of study has been
previously commented upon by Harris et al. in their 2005
meta-analysis of all surgical interventions [15]. Their
results suggested that bias could be present as a result of
selective publication of studies showing an association or
the selective reporting of an association only when it exists.

Fig. 1 Forest plot of random-
effects odds rations (ORs) and
95% confidence intervals (CIs)
for each study in the meta-
analysis

Fig. 2 Funnel plot of the odds ratios for all studies in the meta-
analysis

Table 2 The number of objective questions out of all questions in
three different shoulder-specific scores

Score SST ASES UCLA

Strict objective component (max
objective score/total score)

0/12 15/100 0/35
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If present, this may lead to an increased estimate of the
association [7, 23]. The result of reporting only positive
cases was examined by Harris and his group by comparing
studies that were specifically designed to assess the
compensation effect, to those that were not. It was shown
that a difference was present but was small and not
statistically significant. A funnel plot of the odds ratios
for all studies in the meta-analysis portion of this study also
reveals a mild degree of bias in the data representation in
the published literature (Fig. 2).

The behaviour of conscious or unconscious exaggeration
of severity of illness has been demonstrated previously
[11], and in chronic low back pain, it has been shown that
compensation involvement may have an adverse effect on
self-reported pain, depression, and disability before and
after rehabilitation interventions [36]. Although the three
most frequently used scores in this review—the UCLA,
ASES, and SST—have demonstrated good reliability,
validity, and responsiveness [26, 27, 37], little has been
done to explore the functional and psychological aspects of
the shoulder. When the components of these rating scales
are examined closely, the inadequacies becomes evident.
For example, the SST is based on 12 subjective yes/no
questions on pain and function, and the ASES is based on
one question on subjective pain (5% of total score), 15
questions on subjective function (60% of total score), four
questions on strength (20% of total score), and three on
stability (15% of total score) in various directions and
muscles to be completed by the therapist/physician. Also,
the UCLA pain scale is based on one question on subjective
pain (28.6% of total score), one on subjective function
(28.6% of total score), one on range of motion (active
only), one on strength, and one on subjective satisfaction
(14.3% of total score for each). This type of scoring that
incorporates primarily subjective reporting may lead to
convenient overreporting of pain, and underreporting of
function, including the active range of motion (Table 2). We
also perceive the reporting of strength as not objective since
there is no reliable way to discriminate between a
submaximal effort and a maximal/best effort. The effect of
litigation may also have bearing on how these questions are
answered in a pain questionnaire [24].

Conclusion

This systematic review shows that compensation status of
an individual receiving shoulder surgery continues to be a
positive predictor of poor functional outcome. All but one
of the 28 articles selected for this review demonstrated a
negative correlation between WC status and poor outcome.
Due to the nature of the parameter being studied, only
observational data were available, and may account for

publication and/or selection bias. The majority of questions
posed in the most commonly adopted shoulder-specific
functional outcome measurement tools were subjective in
nature and may account for part of the phenomenon.
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