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OMPENSATION STATUS 1S OF-

ten associated with poor out-

come after therapeutic inter-

vention. This association has
been noted since the late 19th and early
20th centuries in conditions compen-
sated through litigation, such as “rail-
way spine,”!? and with the introduc-
tion of workers’ compensation laws in
industrialized countries.*> The associa-
tion has been investigated in meta-
analytic reviews regarding outcomes af-
ter head injury® and treatment for chronic
pain’ but not for outcome after surgery.

Diversity of opinion exists: some au-
thors®® believe that seeking compen-
sation is not a major predictor of out-
come, yet others'®!* have found that
compensation is the strongest predic-
tor of poor outcome. Since it is not
possible to perform a randomized con-
trolled trial for compensation, conclu-
sions can be drawn only from observa-
tional data. This may allow selection
bias and confounding due to, for ex-
ample, differing demands and expec-
tations in patients who receive com-
pensation.

However, any association between
compensation status and outcome is
important, not only clinically, as it may
influence clinical decision making, but
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Context Compensation, whether through workers' compensation or through litiga-
tion, has been associated with poor outcome after surgery; however, this association
has not been examined by meta-analysis.

Objective To investigate the association between compensation status and out-
come after surgery.

Data Sources \We searched MEDLINE (1966-2003), EMBASE (1980-2003), CINAHL,
the Cochrane Controlled Trials Register, and reference lists of retrieved articles and
textbooks, and we contacted experts in the field.

Study Selection The review included any trial of surgical intervention in which com-
pensation status was reported and results were compared according to that status.
No restrictions were placed on study design, language, or publication date. Studies
were selected by 2 unblinded independent reviewers.

Data Extraction Two reviewers independently extracted data on study type, study
quality, surgical procedure, outcome, country of origin, length and completeness of
follow-up, and compensation type.

Data Synthesis Two hundred eleven studies satisfied the inclusion criteria. Of these,
175 stated that the presence of compensation (workers' compensation with or with-
out litigation) was associated with a worse outcome, 35 found no difference or did
not describe a difference, and 1 described a benefit associated with compensation. A
meta-analysis of 129 studies with available data (n = 20498 patients) revealed the
summary odds ratio for an unsatisfactory outcome in compensated patients to be 3.79
(95% confidence interval, 3.28-4.37 by random-effects model). Grouping studies by
country, procedure, length of follow-up, completeness of follow-up, study type, and
type of compensation showed the association to be consistent for all subgroups.

Conclusions Compensation status is associated with poor outcome after surgery.
This effect is significant, clinically important, and consistent. Because data were ob-
tained from observational studies and were not homogeneous, the summary effect
should be interpreted with caution. Compensation status should be considered a po-
tential confounder in all studies of surgical intervention. Determination of the mecha-
nism for this association requires further study.
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also economically, as workers’ com-
pensation and insurance costs form a
significant part of the costs of govern-
ment and business.

We hypothesize that patients who re-
ceive compensation are more likely to
have an unsatisfactory outcome after
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surgery compared with noncompen-
sated patients. This systematic review
aims to examine the direction and mag-
nitude of any association between com-
pensation and outcome after surgical in-
tervention and to explore possible
causes of heterogeneity.

METHODS

The review included any trial of surgi-
cal intervention in which compensa-
tion status was reported and results were
compared according to that status. A
compensated patient was defined as any
patient who received workers’ compen-
sation payments for his/her condition or
who underwent litigation as a result of
his/her preoperative condition. Studies
must have included at least 1 compen-
sated patient and 1 noncompensated pa-
tient and must have ascertained com-
pensation status prior to surgery.

Surgical intervention was defined as
any surgery performed, regardless of the
specialty of the surgeons. Studies exam-
ining the effect of injections of local an-
esthetic or steroids, application of splints,
or rehabilitation were excluded.

The abstracted outcome used, when
available, was a region-specific out-
come score (eg, Low Back Outcome
Score," Harris Hip Score'®). If this was
not provided, the following outcomes
were abstracted (in order of prefer-
ence): a general functional score, a gen-
eral health outcome score (eg, Short-
Form 36'7), a patient satisfaction score,
or a pain score. Outcome scores mea-
suring time to return to work were ex-
cluded because this outcome is influ-
enced by confounding factors such as job
characteristics and social factors'®! and
has been shown to be a poor measure of
outcome for compensated patients.”

Outcome was classified as satisfac-
tory or unsatisfactory as reported by the
study investigators. If this informa-
tion was not provided, outcome scores
of “excellent” or “good” were classi-
fied as satisfactory, and outcomes la-
beled as “fair,” “poor,” or “failure” were
classified as unsatisfactory according to
usual reporting of surgical studies.

The electronic database search strat-
egy used compensation as a text word

©2005 American Medical Association. All rights reserved.

COMPENSATION STATUS AND OUTCOME AFTER SURGERY

or the subject heading compensation and
redress, combined with surgery or sur-
gical procedures, operative. Searches
were limited to any form of clinical
study in any language. Animal studies
were excluded. Unpublished studies
were not included. The exact search
strategy is available from the authors.

Articles were sourced from
MEDLINE (1966-2003), EMBASE
(1980-2003), CINAHL, the Cochrane
Controlled Trials Register, reference
lists of retrieved articles and text-
books, and through contact with ex-
perts in the field. Duplicate articles were
dealt with by inclusion of only the most
recent publication. Authors were not
contacted.

Two authors (I.H. and J.M.) re-
viewed all abstracts and selected ar-
ticles for retrieval. All retrieved ar-
ticles were reviewed independently by
the same authors (for inclusion crite-
ria and data extraction) and differ-
ences were resolved by discussion. The
reviewers were not blinded to any as-
pect of the studies (eg, journal type, au-
thor names, or institution).

Each article that met the inclusion
criteria was reviewed for compensa-
tion type (workers’ compensation, liti-
gation, or both), publication year, coun-
try of origin, procedure, whether the
article was designed specifically to de-
tect a compensation effect, length of
follow-up (0-6, 7-12, 12-24, or >24
months), and outcome. Methods were
examined by recording study type (ran-
domized controlled trial, cohort study,
or case series and prospective vs retro-
spective), completeness of follow-up,
randomization concealment, and blind-
ing of outcome assessment. Subgroup
analyses according to these variables
were planned a priori to explore any
heterogeneity. The investigators’ con-
clusions regarding the effect of com-
pensation were also recorded.

The data described herein were se-
lected for extraction because they were
possible confounders or causes of het-
erogeneity in the association under in-
vestigation.

Cochrane Review Manager soft-
ware, version 4.2,”! was used to ana-

lyze the data. Data were entered by 1
author (I.LH.) and checked by another
(J.M.). Odds ratios (ORs) and 95% con-
fidence intervals (Cls) were calcu-
lated for dichotomous outcomes (sat-
isfactory/unsatisfactory). Standard mean
difference was given for continuous out-
comes and were analyzed separately
from the dichotomous outcomes be-
cause of the statistical difficulties of
combining dichotomous and continu-
ous variables. The results were exam-
ined for heterogeneity by examining the
forest plot, comparing the summary OR
using random- and fixed-effects mod-
els, and using statistical tests for het-
erogeneity. Funnel plots were used to
look for publication bias. Meta-
regression, to investigate any associa-
tion between the recorded variables and
the effect size, was performed using
Bayesian hierarchical methods** and
WinBUGS software, version 1.4.2> The
models used are available from the au-
thors.

RESULTS

The MEDLINE search found 1192 stud-
ies, EMBASE found 927, and CINAHL
found 159. The Cochrane Controlled
Trials Register contained no extra stud-
ies. Most studies could be excluded
from information provided in the ab-
stract. The final number of complete ar-
ticles retrieved for review (from all
sources) was 305, of which 211 satis-
fied the inclusion criteria.

There were 4 randomized con-
trolled trials, 45 cohort studies (con-
taining a control group), and 162 case
series. None of the randomized con-
trolled trials randomized patients to
receive or not receive compensation;
therefore, the data from these studies
pertaining to the difference in out-
come between compensated and
noncompensated patients were obser-
vational, as for the other studies.
Twenty-four of the cohort studies were
specifically designed to look at out-
comes in compensated vs noncompen-
sated patients. There were no studies
in which treatment was allocated
according to compensation status. Two
studies were excluded because com-
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Figure 1. Forest Plot of Random-Effects Odds Ratios (ORs) and 95% Confidence Intervals (Cls) for Each Study in the Meta-analysis

No. With Unsatisfactory Outcome/Total

Compensated Noncompensated
Study Patients Patients Weight, % OR (95% Cl) Satisfactory i Unsatisfactory
Campbell and Whitfield, 1947 19/52 2/70 0.59 19.58 (4.30-89.08) —
Greenwood, 1952 13/23 8/43 0.84 5.69 (1.84-17.55) —a—
Raaf, 1959 43/224 20/316 1.40 3.52 (2.00-6.17) —a—
Gurdjian et al, 1961 N77 178/738 1.63 2.11(1.49-2.97) -
Slepian, 1966 168/474 93/704 1.67 3.28 (2.46-4.39) -
Aronson et al, 1968 8/24 4/44 0.70 5.00 (1.32-18.96) —a—
DePalma et al, 1972 31/86 53/143 1.41 0.96 (0.55-1.67) ——
Stauffer and Coventry, 1972 15/25 50/138 1.07 2.64 (1.10-6.32) —a—
White et al, 1973 6/16 15/49 0.80 1.36 (0.42-4.43) —
Hudgins, 1974 52/73 14/73 117 10.44 (4.82-22.59) —a—
Burke, 1976 156/21 17/67 0.87 7.35 (2.46-21.98) —
Graham, 1976 12/16 15/24 0.65 1.80 (0.44-7.31) —
LaMont et al, 1976 12/29 17/96 1.04 3.28 (1.33-8.12) ——
Law et al, 1978 26/29 11/23 0.63 9.45 (2.22-40.24) —
Finnegan et al, 1979 10/16 3/51 0.58 26.67 (5.69-124.93) —
Javid, 1980 11/20 23/104 0.96 4.30 (1.569-11.64) —a—
Weir and Jacobs, 1980 39/162 62/398 1.52 1.72 (1.09-2.70) —a—
Rish, 1984 55/115 14/90 1.28 4.98 (2.53-9.80) —a—
Strefling et al, 1984 43/105 9/123 1.16 8.78 (4.02-19.21) —a—
Javid, 1985 7/18 13/87 0.85 3.62 (1.19-11.06) —a—
Dellon and Mackinnon, 1986 6/40 0/20 0.21 7.72(0.41-144.36) =
Maciunas and Onofrio, 1986 17/61 33/180 1.28 1.72 (0.88-3.38) ——
Sutton, 1986 10/26 32/163 1.07 2.56 (1.06-6.17) —a—
Branch and Branch, 1987 32/82 10/90 1.15 5.12 (2.32-11.32) —a—
Bray et al, 1987 13/26 10/24 0.85 1.40 (0.46-4.28) —
Friedman et al, 1987 4/13 8/29 0.64 1.17 (0.28-4.88) —
Hill and Ellis, 1987 45/129 36/206 1.46 2.53 (1.52-4.21) ——
Ritts et al, 1987 6/8 11/27 0.47 4.36 (0.74-25.74) —_—
Christie et al, 1988 12/23 21/87 0.99 3.43 (1.32-8.90) —a—
Hawkins et al, 1988 8/35 6/73 0.83 3.31 (1.05-10.44) —a—
Herron et al, 1988 18/34 7/57 0.92 8.04 (2.84-22.71) —a—
Javid, 1988 17/42 16/172 1.14 6.63 (2.97-14.80) —a—
Silvers, 1988 9/199 8/341 0.98 1.97 (0.75-5.20) —a—
Zucherman et al, 1988 23/38 7/39 0.91 7.01(2.47-19.93) —a—
Hanley and Levy, 1989 16/26 4/24 0.70 8.00 (2.11-30.34) —a—
Hanley and Shapiro, 1989 8/16 4/87 0.65 20.75 (5.10-84.36) —
Hawkins et al, 1989 32/38 5/13 0.65 8.53 (2.07-35.21) —
Snyder and Bernhardt, 1989 6/8 14/47 0.50 7.07 (1.27-39.41) —
Biondi and Greenberg, 1990 20/30 4/15 0.67 5.50 (1.39-21.71) ——
Gartsman, 1990 17/56 12/96 111 3.05 (1.33-7.00) ——
Ogilvie-Harris et al, 1990 15/28 6/24 0.80 3.46 (1.06-11.33) ——
Paulos and Franklin, 1990 3/18 7/48 0.61 1.17 (0.27-5.13) —
Silvers, 1990 27/82 43/141 1.38 1.12 (0.62-2.01) —a—

0.61 O.‘W 1‘ 1b 1(‘)O

Odds Ratio (95% Cl)

(continued)

pensation was provided only if patients
had a poor outcome.

None of the randomized controlled
trials stated that randomization was
concealed. No study stated that the out-
come assessor was blinded to compen-
sation status.

Of the 211 studies, 175 described a
worse outcome in the compensation
group, 30 described no difference
between the groups, 5 did not com-
ment on the difference, and 1 de-
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scribed better outcome in the com-
pensation group.

One hundred twenty-nine studies had
dichotomous outcome scores available
for comparison and were included in the
meta-analysis (see http://www.jama
.com for Appendix of references to the
included studies). These studies in-
cluded information on 7244 compen-
sated and 13 254 noncompensated pa-
tients. All but 5 of the included studies
showed a positive association between

compensation and poor outcome. None
of the results of the 5 studies showing a
negative association reached statistical
significance. The summary OR for an
unsatisfactory outcome in compen-
sated patients was 3.79 (95% CI, 3.28-
4.37 by random-effects model). The re-
sults for each study and the overall
estimate are shown as a forest plot in
FIGURE 1.

The OR using a fixed-effects model
was 3.12 (95% CI, 2.89-3.36). The dif-
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Figure 1. Forest Plot of Random-Effects Odds Ratios (ORs) and 95% Confidence Intervals (Cls) for Each Study in the Meta-analysis (cont)

No. With Unsatisfactory Outcome/Total

Compensated Noncompensated
Study Patients Patients Weight, % OR (95% Cl)
Davis et al, 1991 23/91 56/427 1.42 2.24 (1.29-3.88)
Ellman and Kay, 1991 3/17 4/48 0.54 2.36 (0.47-11.83)
Green et al, 1991 16/25 12/28 0.86 2.37 (0.78-7.18)
Schaffer and Kambin, 1991 3/16 8/80 0.63 2.08 (0.49-8.88)
Tregonning et al, 1991 56/66 72/170 1.21 7.62 (3.64-15.95)
Javid, 1992 13/38 14/140 1.08 4.68 (1.96-11.15)
Lauerman et al, 1992 13/22 12/21 0.78 1.08 (0.32-3.64)
Albert et al, 1993 6/11 9/66 0.67 7.60 (1.91-30.19)
Hanel and Lederman, 1993 0/6 0/4 Not Estimable
Jerosch et al, 1993 19/21 13/23 0.51 7.31(1.37-38.98)
Knox and Chapman, 1993 4/5 712 0.28 2.86 (0.24-33.90)
Rotman et al, 1993 718 1/3 0.26 1.27 (0.10-16.81)
Silvers et al, 1993 5/44 10/200 0.84 2.44(0.79-7.52)
Greenough et al, 1994 58/85 17/40 117 2.91(1.34-6.31)
Hutchinson and Huebner, 1994 10/26 2/21 0.52 5.94 (1.13-31.15)
Mont et al, 1994 10/10 16/63 0.21 60.45 (3.35-1089.73)
Myerson et al, 1994 8/11 9/25 0.57 4.74 (1.00-22.52)
Olsewski and Depew, 1994 12/24 0/37 0.21 75.00 (4.13-1360.71)
Paulos and Kody, 1994 2/4 0/14 0.17 29.00 (1.05-801.98)
Polk, 1994 19/34 10/39 0.96 3.67 (1.37-9.86)
Silvers et al, 1994 19/29 7/53 0.86 12.49 (4.14-37.66)
al-Qattan et al, 1994 13/34 5/99 0.84 11.64 (3.74-36.20)
Frieman and Fenlin, 1995 12/57 117 0.36 4.27 (0.51-35.48)
Hallock and Lutz, 1995 41/52 19/48 1.06 5.69 (2.36-13.74)
Higgs et al, 1995 92/113 27/53 1.23 4.22 (2.06-8.64)
MacKay et al, 1995 17/46 9/108 1.04 6.45 (2.60-15.98)
Misamore et al, 1995 11/24 7/83 0.85 9.19 (3.01-28.03)
Novak et al, 1995 22/51 3/19 0.68 4.05 (1.05-15.64)
Ricciardi et al, 1995 0/6 2/11 0.18 0.29 (0.01-7.14)
Herron et al, 1996 37/89 12/186 1.23 10.32 (5.02-21.22)
Lee et al, 1996 11/60 19/193 1.14 2.06 (0.92-4.61)
Parker et al, 1996 9/10 5/13 0.30 14.40 (1.37-150.81)
Strickland et al, 1996 116 2/46 0.28 1.47 (0.12-17.36)
Taylor et al, 1996 273/1502 263/2674 1.75 2.04 (1.70-2.44)
Ghazavi et al, 1997 7/21 11/105 0.86 4.27 (1.42-12.86)
Glowacki and Weiss, 1997 4/24 2/21 0.46 1.90 (0.31-11.61)
Jebson and Engber, 1997 6/15 2/9 0.43 2.33(0.36-15.30)
Johannsen et al, 1997 12/24 2/36 0.53 17.00 (3.31-87.22)
Penta and Fraser, 1997 43/61 25/42 1.12 1.62 (0.71-3.71)
Schnee et al, 1997 17/20 6/32 0.59 24.56 (5.40-111.68)
Tomaras et al, 1997 4/18 13/167 0.75 3.38(0.97-11.78)
Vaccaro et al, 1997 13/13 2/11 0.18 102.60 (4.41-2388.93)

Satisfactory | Unsatisfactory

0.01 0.1 1 10 100

0Odds Ratio (95% Cl)

ference in the OR between the random-
effects and fixed-effects models indi-
cates some degree of heterogeneity. The
X* test for heterogeneity was signifi-
cant (x;3;=308.88; P<.001); however,
this test has excessive power in large
meta-analyses and the P value does not
reasonably describe the extent of het-
erogeneity in the results.?* The I* value,
indicating the proportion of the total
variation due to heterogeneity, was
58.9%.%

©2005 American Medical Association. All rights reserved.

Subgroup analyses were performed
to examine possible causes of hetero-
geneity (TABLE). The positive associa-
tion between compensation and unsat-
isfactory outcome was observed in all
subgroups, with little variation in the
magnitude of the association.

Analysis according to study type, mini-
mum length of follow-up, complete-
ness of follow-up, and prospective vs ret-
rospective design revealed no significant
difference in the ORs (Table).

(continued)

Because of the association between
compensation and injury, most stud-
ies dealt with orthopedic, plastic, and
spinal surgery. The ORs for the 5 most
common procedures (shoulder acro-
mioplasty, carpal tunnel release, lum-
bar discectomy, lumbar spine fusion,
and lumbar intradiscal injection of chy-
mopapain) were similar (Table).

Analysis according to geographic ori-
gin showed a stronger association in Eu-
ropean studies and a weaker associa-
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Figure 1. Forest Plot of Random-Effects Odds Ratios (ORs) and 95% Confidence Intervals (Cls) for Each Study in the Meta-analysis (cont)

No. With Unsatisfactory Outcome/Total

Compensated Noncompensated
Study Patients Patients Weight, % OR (95% Cl)
Davies et al, 1998 8/76 0/163 0.22 40.58 (2.31-712.85)
Greenough et al, 1998 52/57 46/63 0.89 3.84 (1.31-11.24)
Hulsizer et al, 1998 9/11 3/19 0.41 24.00 (3.36-171.54)
Iskandar et al, 1998 0/2 6/26 0.18 0.63 (0.03-14.90)
Katz et al, 1998 51/101 36/99 1.40 1.79 (1.01-3.14)
Klekamp et al, 1998 19/27 5/27 0.74 10.45 (2.92-37.39)
Mont et al, 1998 30/42 5/42 0.83 18.50 (5.86-58.37)
Siambanes and Miz, 1998 5/5 3/4 0.15 4.71 (0.15-151.48)
Slotman and Stein, 1998 Yan 8/31 0.75 2.01(0.57-7.07)
Westkaemper et al, 1998 6/25 5/22 0.68 1.07 (0.28-4.16)
Agazzi et al, 1999 18/34 6/37 0.86 5.81(1.93-17.52)
Deshmukh et al, 1999 11/17 9/27 0.73 3.67 (1.02-13.14)
Hawkins et al, 1999 5/8 1/11 0.27 16.67 (1.36-204.03)
Kucharzyk, 1999 12/27 8/103 0.91 9.50 (3.33-27.07)
Sotereanos et al, 1999 15/22 2/6 0.42 4.29 (0.63-29.23)
Straub, 1999 6/65 2/35 0.52 1.68 (0.32-8.79)
Tribus et al, 1999 2/6 0/7 0.17 8.33 (0.32-215.68)
Albert et al, 2000 10/28 2/11 0.50 2.50 (0.45-13.91)
Antoniou et al, 2000 10/19 7/22 0.74 2.38 (0.67-8.49)
Arcand et al, 2000 17/22 0/13 0.20 85.91 (4.36-1692.79)
Atlas et al, 2000 85/132 70/191 1.51 3.13(1.97-4.96)
Concannon et al, 2000 6/84 0/107 0.21 17.80 (0.99-320.69)
Connor et al, 2000 9/20 2/16 0.49 5.73 (1.02-32.10)
Flemister et al, 2000 10/48 3/35 0.67 2.81(0.71-11.08)
Hostin et al, 2000 4/24 3/24 0.54 1.40 (0.28-7.06)
Lin et al, 2000 3/8 0/8 0.18 10.82 (0.46-252.79)
Lonner et al, 2000 4/5 2/27 0.25 50.00 (3.63-688.34)
Marks, 2000 23/51 15/52 1.13 2.03 (0.90-4.58)
Slosar et al, 2000 30/73 21/60 1.25 1.30 (0.64-2.63)
Taylor et al, 2000 23/47 60/188 1.31 2.04 (1.07-3.91)
Barrett et al, 2001 7/24 10/115 0.87 4.32 (1.45-12.90)
Geel and Flemister, 2001 11/15 2/17 0.44 20.63 (3.19-133.45)
Hawkins et al, 2001 26/47 27/71 1.20 2.02 (0.95-4.26)
Lew et al, 2001 3/10 4/37 0.50 3.54 (0.64-19.45)
Mobbs et al, 2001 14/84 14/140 1.15 1.80 (0.81-3.99)
Moro et al, 2001 2/3 6/22 0.26 5.33(0.41-70.20)
Asch et al, 2002 23/63 15/111 1.20 3.68 (1.74-7.77)
Buckley et al, 2002 88/129 64/206 1.50 4.76 (2.97-7.65)
Noerdlinger et al, 2002 4/10 4/5 0.27 0.17 (0.01-2.09)
Novak et al, 2002 15/67 16/54 112 0.75(0.33-1.72)
Shinners et al, 2002 2/11 1/30 0.27 6.44 (0.52-79.64)
Spangehl et al, 2002 13/23 4/28 0.69 7.80 (2.04-29.84)
Jebson et al, 2003 1/6 2/14 0.25 1.20 (0.09-16.44)
Madan and Boeree, 2003 11/21 4/53 0.70 13.48 (3.56-51.01)
Total 7238 13250 100.00 3.79 (3.28-4.37)

Total Events: 2671 (Compensated), 2143 (Not Compensated)
Test for Heterogeneity: ¥ 13, =308.88, (P<.001), I2 = 58.9%
Test for Overall Effect: z=18.35 (P<.001)

Satisfactory : Unsatisfactory
—_—
_ =

—_—

0.01 0.1 1 10 100

Odds Ratio (95% Cl)

See http://www.jama.com for Appendix of references to the studies included in the meta-analysis.

tion in studies from Australia. Both of
these groups, however, contained a
small number of studies (Table).

The OR for studies specifically ex-
amining the effect of compensation (ie,
studies designed as a compensation vs
noncompensation cohort) was similar
to the OR in studies not specifically de-
signed to examine the effect of com-
pensation (Table).

The OR for studies examining only
patients receiving workers’ compensa-

1648 JAMA, April 6, 2005—Vol 293, No. 13 (Reprinted)

tion (not litigation) was similar to stud-
ies examining patients treated under
workers’ compensation or litigation
(Table). No studies examined litigat-
ing patients exclusively.

In general, the level of heterogene-
ity decreased in the subgroups. Greater
homogeneity was observed in the pro-
spective studies (P=.03), randomized
controlled trials (P=.46), and the Eu-
ropean and Australian studies (P=.68
and P=.67, respectively). Grouping by

procedure also reduced heterogene-
ity. Heterogeneity remained high for
other subgroups.

In univariate meta-regression, the a
priori variables (including year of pub-
lication) were found not to be re-
motely significantly associated with the
effect of compensation on the risk of an
unsatisfactory outcome. The effect of
sample size, however, was such that the
effect size was significantly smaller in
larger studies.

©2005 American Medical Association. All rights reserved.
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A post hoc analysis was performed
to assess the effect of revision vs pri-
mary surgery (Table). This showed the
association between compensation and
poor outcome to be stronger in stud-
ies of revision surgery. Analysis of this
variable by meta-regression, which in-
cluded studies with mixed popula-
tions according to the ratio of revision
to primary cases, showed this associa-
tion to be highly significant.

A funnel plot of all included studies
(FIGURE 2) revealed some asymmetry
in studies with larger standard errors.

Of 13 studies reporting continuous
outcomes, 10 noted a statistically sig-
nificant association between compen-
sation status and poor outcome and 3
noted no significant difference, consis-
tent with the findings of the studies with
dichotomous outcomes. Because only
4 of these studies provided means and
standard deviations necessary to cal-
culate standard mean difference, a meta-
analysis was not undertaken for this

group.
COMMENT

This systematic review and meta-
analysis of the surgical literature shows
a strong association between compen-
sation status and poor outcome after
surgery. The association is main-
tained when allowing for type of inter-
vention, type of compensation, coun-
try of origin, date of publication, or
methodological aspects (length and
completeness of follow-up, prospec-
tive vs retrospective design, and study
type).

In many studies, compensation sta-
tus was the most significant predictor
of outcome compared with all other
diagnostic and demographic vari-
ables!'?-12:2>-%¢ or treatment vari-
ables_12,13,26,28,32,45,4—7-56

Although the results are not homo-
geneous, they are consistent; 123 of the
129 studies included in the meta-
analysis showed a positive association
between compensation status and poor
outcome (Figure 1). Some variability in
the association was expected consid-
ering the differences in the proce-
dures, the compensation systems, the
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populations, and the outcome mea-
sures. Heterogeneity in the subgroups
was less than in the overall analysis, par-
ticularly when grouped by procedure
or geography.

The findings are consistent with pre-
vious meta-analytic reviews of the effect
of compensation on outcome after treat-
ment for chronic pain” and recovery
from head injury,® which found com-
pensation to be associated with poor
outcome.

The exclusion of unpublished stud-
ies may result in an increased estimate
of effect. This has been shown by
McAuley et al,’” but Egger et al,”® in a
similar study, did not find this to sig-

nificantly influence the estimate of
effect.

Publication bias may be present,
either because of the selective publica-
tion of studies showing an association
or the selective reporting of an asso-
ciation only when it exists. This may
lead to an increase in the estimate of the
association.’*% If publication bias
were present because of the increased
likelihood of the association being
reported if it is positive, one would
expect an increased effect size in stud-
ies not specifically concerned with
the association (where reporting is
optional) compared with studies spe-
cifically designed to examine the

]
Table. Subgroup Analysis of the Association Between Compensation Status and

Unsatisfactory Outcome

No. of Odds Ratio
Subgroup Studies (95% Confidence Interval)

Study type

Randomized controlled trial 2 5.03 (3.22-7.86)

Cohort study 30 3.58 (2.74-4.67)

Case series q7* 3.87 (3.25-4.61)
Minimum time to follow-up, mo

0-6 21 3.81 (2.72-5.34)

7-12 30 4.02 (3.08-5.25)

13-24 34% 4.36 (3.17-6.01)

>24 30 3.44 (2.60-4.55)
Completeness of follow up, %

=80 111% 3.84 (3.30-4.47)

<80 18 3.61 (2.39-5.47)
Prospective vs retrospective design

Prospective 15 3.60 (2.70-4.80)

Retrospective 114%* 3.84 (3.27-4.50)
Procedure

Shoulder acromioplasty 13 4.48 (2.71-7.40)

Lumbar spine fusion 19 4.33 (2.81-6.62)

Lumbar spine discectomy 24 4.77 (3.51-6.50)

Lumbar intradiscal chymopapain injection 9 3.67 (2.45-5.51)

Carpal tunnel decompression 10 4.24 (2.43-7.40)
Country of origin

United States 106%* 3.77 (3.20-4.43)

Canada 12 4.02 (2.65-6.09)

Europe, all 6 7.42 (4.37-12.60)

Australia 5 2.23 (1.49-3.35)
Study designed to assess compensation effect

Yes 16 3.60 (2.50-5.20)

No 113% 3.85 (3.29-4.51)
Compensation type

Workers’ compensation only 86* 3.89 (3.26-4.64)

Workers’ compensation and litigation 43 3.69 (2.88-4.73)
Revision vs primary surgery

Primary surgery only 81 3.66 (3.07-4.36)

Revision surgery only 19 5.54 (3.47-8.83)

*Includes 1 study with an unestimatable odds ratio (no unsatisfactory outcomes).

(Reprinted) JAMA, April 6, 2005—Vol 293, No. 13 1649

Downloaded from www.jama.com at University of Pittsburgh, on April 27, 2005


http://www.jama.com

COMPENSATION STATUS AND OUTCOME AFTER SURGERY

-]
Figure 2. Funnel Plot of the Odds Ratios for All Studies in the Meta-analysis
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Dotted line indicates summary odds ratio. Arrow at top right indicates outlier odds ratio of 102.6.

association (which would report the as-
sociation regardless of the direction or
magnitude of the effect). This was
shown in this meta-analysis (Table),
providing some evidence of publica-
tion bias; however, the difference was
small and not significant in meta-
regression, and the association re-
mained strong in both groups. The fun-
nel plot (Figure 2) is also suggestive of
some publication bias.

Because this study relies on obser-
vational data, confounding should be
considered. Confounding may occur
because of differences in the 2 patient
groups, such as differences in expec-
tations, demands, socioeconomic sta-
tus, and job description. However, stud-
ies incorporating multivariate analysis
have shown that the association be-
tween compensation and outcome is
maintained when allowing for demo-
graphic factors, diagnosis, and treat-
ment factors.?*2%3*

Selection bias may explain the asso-
ciation if compensated patients had in-
creased disease severity. This has not
been shown previously, but the oppo-
site may also be true: that patients who
have received compensation are more
likely to be diagnosed as having—and
undergo treatment for—certain condi-
tions. Previous studies have shown that
compensated patients are more likely
to be diagnosed as having whiplash, re-
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petitive strain injury, and thoracic out-
let syndrome®** and are more likely to
undergo surgery.®

It should be noted that patients’ com-
pensation status was known prior to
surgery in the studies included in this
analysis. Two studies were excluded be-
cause compensation status was depen-
dent on the outcome of the surgery.

A limitation of meta-analysis is that
itis dependent on adequate data from
the original articles to calculate a sum-
mary statistic. This meta-analysis only
includes data from 129 of the 211 stud-
ies included in the review, introduc-
ing the possibility of bias due to un-
derrepresentation. However, if all 211
studies are considered, only 1 of these
concluded that compensated patients
had better outcomes, and 175 con-
cluded that outcomes were worse in
compensated patients.

We also acknowledge that lack of
standardized reporting of outcomes is
a limitation in this meta-analysis. The
majority of studies (114/129) re-
ported the outcome as dichotomous. In
the remaining studies, we dichoto-
mized the outcomes. Our method,
grouping “excellent” and “good” as sat-
isfactory, was the same as that used by
the majority of the investigators who
reported dichotomous outcomes. Fur-
thermore, a diverse range of outcome
tools were used in the original stud-

ies; this may have led to some incon-
sistency in classification of outcomes.
Unless reporting of surgical outcome
becomes standardized, this will al-
ways be a problem when combining
data from multiple studies.

Previous studies have shown a dose-
response relationship by correlating
health outcomes with the level of com-
pensation.®>"! If compensation causes
poor outcome, consideration should be
given to the mechanism. The effect of
compensation on outcome may be re-
lated to psychological factors related to
the injury and the compensation pro-
cess,*7* as well as secondary gain
(from financial benefits or the benefits
of assuming the sick role)’*" and ter-
tiary gain (maintenance of health care
utilization to benefit a third party).”®*
The adversarial nature of litigation and
compensation insurance may also con-
tribute to the association.®'5*

Previous studies have shown that
compensation for pain and suffering is
associated with an increased inci-
dence of illness and prolonged recov-
ery. These studies have shown signifi-
cant differences before and after the
introduction of no-fault injury com-
pensation (replacing tort-based com-
pensation) in Saskatchewan® and have
compared different countries with and
without no-fault schemes.®> Gener-
ally, no-fault schemes make redress
through the courts and claims for pain
and suffering much more difficult. The
improved outcomes in systems that dis-
courage legal redress and compensa-
tion for pain and suffering provide evi-
dence for 2 possible mechanisms for the
association: the decrease in potential
secondary (financial) gain and the de-
crease in exposure to the prolonged and
adversarial tort system.

Attributing the effect to secondary
gain implies conscious or uncon-
scious illness exaggeration by patients
who receive compensation. This has
been explored previously and, al-
though evidence of conscious exag-
geration of symptoms exists, it prob-
ably only accounts for a small
proportion of the difference in out-
come 8088
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The association with litigation may be
due to a greater tendency to litigate
among patients with poorer outcomes.
Although this has not been shown pre-
viously, it may explain the association
observed in many studies between poor
outcome and retaining the services of a
lawyer for the claim.**%-°2 However,
there is also some evidence that coach-
ing by lawyers may influence the report-
ing of symptoms by patients.”

Differences in the effect between sub-
groups may also provide information
about the mechanism for the associa-
tion. Although most subgroups showed
similar estimates of effect, the largest
differences were observed between geo-
graphic regions (Table), suggesting that
disparities in the compensation and le-
gal systems between countries may be
important. Because the ClIs for the re-
gion-specific estimates overlapped,
however, these variations may be due
to sampling error rather than true dif-
ferences. Furthermore, meta-regres-
sion did not show the country of ori-
gin to be significantly associated with
the magnitude of the association.

Conclusions regarding cause and
effect cannot be drawn from this re-
search; stronger evidence is required
from prospective studies with matched
controls. Further research may also pro-
vide information regarding the mecha-
nism of the association, which, in turn,
may guide change in these health sys-
tems to improve outcomes. If the find-
ings of this review are borne out in later
prospective studies, it may assist in
identifying patients who are at risk of
a poor outcome. The findings of this re-
view are also relevant to users and pro-
viders of compensation-based health
systems, since poor outcome after thera-
peutic intervention for compensated pa-
tients affects productivity and busi-
ness costs, as well as quality of life for
the patients involved.

CONCLUSIONS

This systematic review of the litera-
ture revealed that patients treated un-
der compensation schemes or under-
going litigation consistently have worse
outcomes after surgery than noncom-
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pensated patients. Of the 211 studies
reviewed, 175 reported a worse out-
come in compensated patients. Over-
all, compensated patients have more
than 3 times the odds of an unsatisfac-
tory outcome compared with noncom-
pensated patients.

The findings of this review are based
on observational data, and confound-
ing and bias (from selection bias and
differences in disease severity and ill-
ness reporting) may account for part of
the effect. Further prospective re-
search controlling for these factors is
required to confirm the findings of this
review and to determine the mecha-
nism for any association between com-
pensation status and outcome.
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