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Pre-Surgery Disability Compensation Predicts
Long-Term Disability Among Workers
With Carpal Tunnel Syndrome

June T. Spector, mp, mpH,'"?* Judith A. Turner, rhp,>** Deborah Fulton-Kehoe, php, mpH,>

and Gary Franklin, mp, mpu?">

Background We sought to identify early risk factors for work disability compensation
prior to and after carpal tunnel syndrome (CTS) surgery, and to determine whether
pre-surgery disability compensation is associated with long-term disability.

Methods Washington State workers’ compensation administrative data and data from
interviews with workers 18 days (median) after submitting new workers’ compensation
claims for CTS were examined. Baseline risk factors for pre-surgery disability compen-
sation and for long-term disability (>365 days of work disability compensation prior
to 2 years after claim filing) were evaluated for workers who underwent CTS surgery
and had at least 1 day of disability compensation (N = 670).

Results After adjustment for baseline long-term disability risk factors, workers with
pre-surgery disability compensation had over five times the odds of long-term disabili-
ty. Baseline factors in multiple domains, including job, psychosocial, clinical, and
worker pain and function, were associated with both pre-surgery disability compensa-
tion and long-term disability.

Conclusions Risk factors for work disability prior to and after CTS surgery are simi-
lar, and early work disability is a risk factor for long-term CTS-related disability. An
integrated approach to CTS-related disability prevention could include identifying
and addressing combined risk factors soon after claim filing, more efficient use of
conservative treatments and appropriate work modifications to minimize early work
loss, and, when indicated, timely surgical intervention. Am. J. Ind. Med. 55:816-832,
2012. © 2012 Wiley Periodicals, Inc.
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INTRODUCTION

Carpal tunnel syndrome (CTS) in workers’ compensa-
tion settings is associated with substantial work productiv-
ity loss and costs [Cheadle et al., 1994; Foley et al., 2007,
Silverstein and Adams, 2007; Silverstein et al., 2010].
Previous studies have sought to identify risk factors for
CTS-related work disability, with the aim of reducing
disability by targeting interventions toward workers at
highest risk. These studies have identified risk factors in
multiple domains, including job physical demands, other
workplace factors, worker psychosocial characteristics,
and worker clinical characteristics [Turner et al., 2007].
Similar results have been reported in community-based
CTS studies [Katz et al., 1997, 1998, 2005].

Carpal tunnel release surgery may be indicated for
individuals with clinical and electro-diagnostic evidence
of CTS whose symptoms have not improved with conser-
vative treatment [WA DLI [IMAC, 2009; Maggard et al.,
2010]. There is increasing evidence that surgery in these
patients may be more effective than continued conserva-
tive management in alleviating symptoms and improving
work disability outcomes [Shin et al., 2000; Gerritsen
et al., 2002; Hui et al., 2005; Jarvik et al., 2009]. The
timing of CTS surgery may be important; delay in surgery
may lead to an increased duration of lost-work compensa-
tion [Daniell et al., 2009].

Missed work after CTS surgery as part of the immedi-
ate recovery phase may be expected [WA DLI IIMAC,
2009], but the significance of missed work before CTS
surgery is unclear. Early missed work has been identified
as a risk factor for self-reported absence from work at 6
and 18 months in community-based CTS studies, which
included CTS surgery patients [Katz et al., 1997, 1998].
Katz et al. [1998] found that commonly reported reasons
for early missed work included symptom interference with
work and no employer offer of job accommodations. How-
ever, little is known about why some workers who under-
go CTS surgery have work disability prior to surgery
while others do not. Furthermore, little is known about the
extent to which disability compensation for missed work
prior to CTS surgery is associated with long-term work
disability.

To help fill these gaps in knowledge, we used data
from a population-based, longitudinal cohort study of
workers with new workers’ compensation claims for CTS
[Turner et al., 2004]. We examined the subset of workers
who underwent CTS surgery within 1 year after claim fil-
ing and received work disability compensation in the
first 2 years after claim filing. Our objectives were to:
(1) identify factors early in the claim that are associated
with pre-surgery disability compensation; (ii) identify
factors early in the claim that are associated with long-
term disability; and (iii) determine whether pre-surgery
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disability compensation is associated with long-term dis-
ability. We expected that early risk factors for pre-surgery
disability compensation would be similar to those for
long-term disability, and we hypothesized that pre-surgery
disability compensation would be associated with long-
term disability, even after adjusting for other important
risk factors for long-term disability.

MATERIALS AND METHODS
Study Participants and Procedures

The sample for this study was a subset of participants
in the Washington State Workers’” Compensation Disabili-
ty Risk Identification Study Cohort (D-RISC), a prospec-
tive, population-based study designed to identify risk
factors for long-term work disability due to musculoskele-
tal disorders [Turner et al., 2004]. In D-RISC, the Wash-
ington State Department of Labor and Industries (DLI)
State Fund workers’ compensation claims database was
reviewed weekly from July 2002 through May 2004 to
identify workers aged 18 years and older who had submit-
ted a new CTS claim. The State Fund insures about two-
thirds of non-federal Washington State workers. The other
one-third of workers, who are covered by larger self-
insured companies, was excluded from the study due to
insufficient administrative data. Trained interviewers tele-
phoned potentially eligible workers; confirmed eligibility
(age 18 years or older, recent submission of workers’
compensation claim for hand/wrist symptoms, ability to
complete telephone interview in English or Spanish);
obtained informed consent from eligible workers; and con-
ducted computer-assisted telephone interviews in English
or Spanish. Study participants’ medical records were
reviewed by a study nurse, who verified that the partici-
pant had CTS. The study was approved by the University
of Washington institutional review board, and all partici-
pants provided informed consent. Workers were paid $10
for completing the interview.

For the current study, we applied further exclusion
criteria in order to obtain the analysis sample. We exclud-
ed D-RISC CTS participants who had a workers’ compen-
sation claim that was ultimately not accepted, who had
CTS surgery before the baseline interview, who did not
have CTS surgery within the first year after claim filing,
who had no disability compensation days up to 2 years
after claim filing, and who had missing data on variables
analyzed for this study. Figure 1 shows the number of par-
ticipants excluded for each reason.

As reported previously [Turner et al., 2007], compari-
sons of D-RISC CTS participants (those who were en-
rolled, whose claims were accepted for CTS, and who had
at least 1 day of work disability compensation) and non-
participants (those who could not be contacted or declined
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3,983 identified

1,928 not enrolled

811 could not be contacted
> 234 contacted but ineligible
883 declined to enroll

4

1,365 excluded

40 found to be ineligible after enrollment
— 27 did not have CTS based on medical records review

72 had CTS surgery before baseline interview

555 workers’ compensation claim ultimately not accepted

v 603 no CTS surgery within the first year of claim filing *
690 met 68 with < 1 day of disability compensation by two years
selection criteria after claim filing

for current study

670 analysis
sample

l—, | 20 excluded (missing data)

* 97% of participantswho had surgery after claim filing had surgery within the first year.

FIGURE 1. Study profile.

to participate but whose claims were accepted for
CTS and who had at least 1 day of work disability
compensation) indicated that participants were slightly
older on average and had a larger proportion of
females. However, participants did not differ from non-
participants in the proportion with 180 or more days of
work disability compensation in the year after claim
filing, an outcome examined in secondary analyses in the
present study.

Measures

Potential risk factors for pre-surgery and long-term
CTS-related work disability compensation were assessed
through the baseline worker interviews and by examina-
tion of data obtained from DLI databases. The interview
was translated into Spanish by an accredited translator,
and this version was used with Spanish-speaking parti-
cipants. In the absence of any prior reports of risk factors
for pre-surgery disability compensation, previously report-
ed risk factors for long-term CTS-related disability
[Adams et al., 1994; Katz et al., 1997, 1998, 2005; Daniell
et al., 2009] were selected for evaluation as potential risk
factors for both pre-surgery and long-term disability com-
pensation. In addition, factors that we previously found to
be associated with >180 CTS-related work disability days
in the year after claim filing in the study sample from
which the subsample for the current study was drawn
[Turner et al., 2007] were examined. Baseline factors were

grouped into five domains, as indicated in the following
sections.

Baseline Socio-Demographic
Characteristics

During the baseline interview, workers provided infor-
mation about socio-demographic characteristics. For the
present study, age, gender, race, ethnicity, and education
level were examined.

Baseline Job Factors

We examined worker-reported information on various
job-related characteristics. This information included
whether their employer had offered them some type of job
accommodation (e.g., light duty, part-time work, special
equipment) to allow them to work. Job physical demands
questions were adapted from a checklist developed to as-
sess ergonomic risk factors for upper extremity disorders
[Keyserling et al., 1993; Silverstein et al., 1997] and in-
cluded a question asking the worker to characterize his/her
job as sedentary (sitting most of the time, occasionally
moving up to a 10-pound load); light (walking or standing
more than one-third of the time, often moving up to 10
pounds); medium (often moving up to 25 pounds, some-
times up to 50 pounds); heavy (often moving up to 50
pounds, sometimes up to 100 pounds); or very heavy (of-
ten moving over 50 pounds, sometimes over 100 pounds).



Job psychosocial condition questions were adapted from
the Psychosocial Job Demands and Supervisor Social Sup-
port scales of the Job Content Questionnaire [Karasek
et al., 1998]. Workers were read several statements (that
their job is very hectic, requires working very fast, they
are asked to do an excessive amount of work, they can
take a break when they want to, they have enough time to
get the job done, and their supervisor is willing to listen to
their work-related problems) and asked whether they dis-
agreed strongly, disagreed, agreed, or agreed strongly with
each. Workers were also asked how satisfied they were
overall with their job (not at all, not too satisfied, some-
what, or very satisfied). Information on industry (Standard
Industry Classification system) and occupation (Standard
Occupational Classification system) was obtained from a
Washington State DLI administrative database.

Baseline Worker Psychosocial
Characteristics

Worker mental health was assessed using the Mental
Health scale of the Short Form-36 version 2 (SF-36v2)
[Ware et al., 2000], a valid and reliable quality of life
measure that is scored based on general US population
norms (lower scores indicate psychological distress). For
Spanish-speaking participants, the U.S. Spanish SF-36v2
Mental Health scale was used [Ware et al., 2000]. Cata-
strophizing was assessed using three questions, scored on
0—4 scales, from the Pain Catastrophizing Scale [Sullivan
et al., 1995]. Ratings from questions about thoughts that
pain can no longer be tolerated, that it is awful and over-
whelming, and the desire to make pain stop were averaged
(higher scores indicate greater catastrophizing). Questions
from the Vermont Disability Prediction Questionnaire
[Hazard et al., 1996] were used to assess workers’ recov-
ery expectations [certainty that they would be working in
6 months (0-10 scale from ‘“not at all certain” to “ex-
tremely certain’)] and relations with co-workers (0-10
scale from “don’t get along well at all” to ‘“‘get along
extremely well”’). Work fear-avoidance was assessed
using two items from the Fear Avoidance Beliefs Ques-
tionnaire (FABQ) work scale [Waddell et al., 1993]. Work-
ers rated on a scale from 0 to 6 their agreement with
statements that their work might be harmful to their condi-
tion and that their work makes or might make their pain
worse. The two ratings were averaged (higher scores indi-
cate higher work fear-avoidance).

Baseline Pain and Function

At the baseline interview, workers rated their average
pain intensity in the past week on a scale of 0-10, where
0 is “no pain” and 10 is “pain as bad as could be.” In
separate questions, workers rated the extent to which pain
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interfered with their ability to work on a scale of 0 (“no
interference’”) to 10 (“‘unable to carry on any activities’)
and reported the number of work days missed for wrist
symptoms in the year prior to submitting the workers’
compensation claim. Workers completed the Carpal
Tunnel Syndrome Assessment Questionnaire (CTSAQ)
Functional Status (FS) scale, which has been shown to be
valid, reliable, and responsive to clinical change [Levine
et al., 1993]. CTSAQ FS scores were categorized into
quartiles based on the distribution in the analysis sample,
with higher quartiles indicating worse symptoms and func-
tion. Workers also completed the CTSAQ Symptom Sever-
ity scale [Levine et al., 1993], which was not analyzed
in this study due to its known high correlation with the
CTSAQ FS scale [Turner et al., 2007].

Baseline Clinical and Healthcare
Characteristics

During the baseline interview, workers provided
information about the date of current CTS symptom
onset, whether symptoms were unilateral or bilateral, prior
episodes involving similar (CTS-like) symptoms, long-
term medical conditions, and height and weight. Body
mass index (BMI) was calculated by dividing workers’
self-reported weight in kilograms by the square of their
self-reported height in meters. BMI was categorized as
underweight/normal/overweight (BMI < 30) and obese
(BMI > 30). Workers completed the Alcohol Use Disor-
ders Identification Test-C (AUDIT-C), a validated screen-
ing instrument for alcohol problems [Bush et al., 1998].
Scores on the AUDIT-C range from 0 to 12 and were cate-
gorized as <4 (moderate alcohol use or less) or four and
higher (heavy alcohol use). Workers were also asked about
current use of tobacco products (cigarettes, cigars, pipes,
or chewing tobacco) and responses were categorized as
never or occasionally/frequently/daily. Information on the
medical specialty of the first provider seen for the current
CTS claim was obtained from a Washington State DLI
administrative database.

CTS Surgery

CTS surgery was defined using current procedural
terminology (CPT) codes for carpal tunnel release surgery
(29848, 64721) obtained from administrative records of
medical bills.

Outcomes: Pre-Surgery Disability
Compensation and Long-Term Disability

Information about disability compensation payments
was obtained from DLI databases. In Washington State,
workers receive temporary total disability compensation
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after missing at least 4 days of work due to the work-
related injury or condition. Disability compensation pay-
ments are stopped when the worker returns to work or is
judged to be medically stable. For this study, we defined
pre-surgery disability compensation (a dichotomous vari-
able) as any disability compensation payments beginning
prior to 7 days before the date of the first CTS surgery.
We defined long-term disability as 365 or more disability
compensation days prior to 2 years after claim filing.

Statistical Analysis

Descriptive statistics were used to summarize job
and worker characteristics. Logistic regression models
were used to examine bivariate associations between base-
line variables and pre-surgery disability compensation.
Next, separate multivariable logistic regression models
were constructed for each domain of variables (socio-
demographic, job, worker psychosocial, pain and function,
and clinical and health care) in order to identify the base-
line risk factors within each domain that independently
predicted pre-surgery disability compensation. Variables
that had a P-value < 0.20 in these models were entered
together into a single multi-domain logistic regression
model. P-values < 0.05 in the multi-domain logistic re-
gression model were considered statistically significant.
This procedure was repeated for the long-term disability
outcome. In addition, pre-surgery disability compensation
was added to the final multi-domain model of long-term
disability to determine whether pre-surgery disability com-
pensation is an independent risk factor for long-term
disability.

Several planned sensitivity analyses were performed.
First, regression analyses were repeated with the inclusion
of more specific variables describing job physical demands
and job psychosocial conditions, which were available
from the baseline interview. Overall job physical demands
and job satisfaction were examined in primary analyses,
and more specific job physical demands (pinching fingers,
wrist bending, and forearm twisting) and psychosocial
conditions (hectic job, fast work, excessive work, supervi-
sor who listens, able to take breaks) were examined in
sensitivity analyses. Second, analyses were repeated with
pre-surgery disability compensation defined as first dis-
ability compensation occurring up to 1 day and up to
3 days, rather than up to 1 week, before the date of
the first CTS surgery. Third, pre-surgery and long-term
disability analyses were repeated with the addition of a
variable reflecting time from claim filing to surgery.
Fourth, long-term disability analyses were repeated using
180 or more disability compensation days instead of
365 or more days up to 2 years after claim filing. Finally,
long-term disability analyses were repeated using only
disability compensation days between surgery and

2 years after claim filing (i.e., excluding disability com-
pensation days before surgery). All analyses were
performed using STATA 10 (StataCorp. College Station,
TX).

RESULTS
Sample Characteristics

Among the 670 study participants in the analysis sam-
ple, the mean age was 44.9 years [standard deviation (SD)
9.6 years], 38% were male, 47% had some education
beyond high school, and 81% described their race/
ethnicity as white non-Hispanic. Seventeen interviews
were conducted in Spanish. The largest proportion of par-
ticipants (29%) worked in the Services industry, followed
by 18% in Retail Trade, 12% in Construction, and 12% in
Manufacturing. Common occupations included Office
and Administrative Support (16%), Production (12%), and
Construction and Extraction (10%). Eighty-three percent
of study participants reported bilateral CTS symptoms,
and 73% reported having no other major medical condi-
tions. The median symptom duration prior to claim filing
for those with complete data on the month and year of
symptom onset (n = 560) was 5.2 [interquartile range
(IQR), 2.0-14.3] months. The median number of days be-
tween claim filing and the baseline interview was 18
(IQR, 15-24).

Thirty percent of the study sample (n = 204) had pre-
surgery disability compensation. There was no significant
difference in the number of months between workers’
compensation claim filing and surgery for workers with
pre-surgery disability compensation (median 4.1; IQR,
2.6-6.0) versus those without pre-surgery disability com-
pensation (median 3.8; IQR, 2.6-5.9). Among those with
pre-surgery disability compensation, the median number
of disability compensation days prior to surgery was 78
(IQR, 35-134), and only 11 of these workers had fewer
than 7 days of disability compensation prior to surgery.
The great majority (n = 420, 90%) of the 466 workers
without pre-surgery disability compensation began their
disability compensation on the day of surgery.

The median number of disability compensation days
up to 2 years was 242 (IQR, 138-413) for workers with
pre-surgery disability compensation but only 48 (IQR, 26—
87) for workers without pre-surgery disability compensa-
tion. A significantly larger proportion of workers with pre-
surgery compensation, as compared to workers without
pre-surgery disability compensation, was receiving disabil-
ity compensation at 2 years after claim filing (19.1% vs.
5.6%; Xz = 29.69, P < 0.001). Similarly, a larger propor-
tion of workers with pre-surgery disability compensation
met our definition of long-term disability at 2 years
(29.9% vs. 5.2%; x> 18.47, P < 0.001).



Risk Factors for Pre-Surgery Disability
Compensation

Table 1 shows baseline sample characteristics and
their unadjusted associations with pre-surgery disability
compensation. In domain-specific multivariable models,
several variables were independently associated with pre-
surgery disability compensation (P < 0.20 level). Workers
who reported having less education, a shorter job duration
prior to symptom onset, greater job physical demands,
low or uncertain recovery expectations, a higher number
of work days missed for wrist symptoms in the past year,
current tobacco use, a higher BMI, higher fear-avoidance
and pain interference scores, and lower SF-36 Mental
Health and AUDIT-C scores had higher odds of pre-
surgery disability compensation. Older workers, workers
initially seen by occupational medicine specialists and
orthopedic or hand surgeons, and workers with longer
symptom durations prior to claim filing had lower odds of
pre-surgery disability compensation.

In order to identify characteristics independently asso-
ciated with pre-surgery disability compensation across all
domains, variables found to have a P-value < 0.20 in the
domain-specific models were entered into a single multi-
domain logistic regression model. Seven baseline variables
were statistically significant in the multi-domain model
(Table II). Workers with a shorter job duration prior
to claim filing, greater work fear-avoidance, greater pain
interference with work, a greater number of work days
missed because of wrist symptoms in the past year, and
current tobacco use had higher odds of pre-surgery dis-
ability. Older workers and those with longer symptom du-
ration prior to claim filing had lower odds of pre-surgery
disability.

Sensitivity analyses, in which models were adjusted
for more specific job physical demands (pinching fingers,
wrist bending, and forearm twisting) and other job psycho-
social conditions (hectic job, fast work, excessive work,
supervisor who listens, able to take breaks), yielded simi-
lar results. Variables significantly associated with pre-
surgery disability compensation in the main analysis were
also significantly associated with pre-surgery disability
compensation in sensitivity analyses using one and three
instead of 7 days prior to surgery as the upper-bound cut-
off time for pre-surgery disability compensation. About 25
workers initiated disability compensation in the week pre-
ceding surgery, of which 17 initiated compensation in the
3 days and 14 initiated compensation in the day prior to
surgery. Timing of surgery relative to claim filing was not
significantly associated with pre-surgery disability com-
pensation when included in the final multi-domain model.

In a post hoc analysis, we explored the impact of re-
moving conceptually and statistically related variables on
the final multi-domain regression model. The most highly
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correlated independent variables in our analyses were
pain intensity and catastrophizing (Spearman’s p = 0.49,
P < 0.01), and pain interference with work and CTSAQ
FS (Spearman’s p = 0.48, P < 0.01). Removal of the cat-
astrophizing variable from the analyses did not have a sig-
nificant impact on the final multi-domain model. However,
removal of the pain interference with work variable
resulted in a significant and positive association between
CTSAQ FS scores and pre-surgery disability compensation
in the final multi-domain model.

Risk Factors for Long-Term Disability

Crude associations of baseline sample characteristics
and long-term disability are shown in Table I. Several
variables were associated with long-term disability
(P < 0.20 level) in domain-specific multivariable models
of long-term disability. Workers who reported a shorter
job duration prior to symptom onset, lack of or uncertain
job satisfaction, low or uncertain recovery expectations,
worse relations with co-workers, a higher number of work
days missed for wrist symptoms in the past year, current
tobacco use, and co-morbid medical conditions, and work-
ers who had higher catastrophizing, fear-avoidance, pain
intensity, pain interference with work, and CTSAQ FS
scores and lower SF-36 Mental Health scores had higher
odds of long-term disability. Older workers, workers with-
out bilateral symptoms, and workers with an offer of job
accommodation from their employer by the time of the
baseline interview had lower odds of long-term disability.

Five baseline variables were statistically significant in
the final multi-domain model of long-term disability
(Table III). Workers who reported worse relations with co-
workers, had low or uncertain recovery expectations, had
higher CTSAQ FS scores, and who currently used tobacco
had higher odds of long-term disability. Workers with an
offer of job accommodation had lower odds of long-term
disability. Addition of disability compensation category
(before vs. only after surgery) to the final multi-domain
model did not result in substantial differences in associa-
tions of baseline risk factors with long-term disability
(Table III).

Sensitivity analyses in which models were adjusted
for more specific job physical demands and additional job
psychosocial conditions yielded similar results. Although
the timing of surgery relative to claim filing was signifi-
cantly associated with long-term disability (longer time to
surgery associated with an increased odds of long-term
disability), risk factors for long-term disability were other-
wise not substantially changed with the addition of timing
of surgery to the final multi-domain model. Removal of
the catastrophizing variable and the pain interference with
work variable from the analyses did not substantially alter
associations of other covariates with long-term disability
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TABLE 1. Baseline Job and Worker Characteristics, and Crude Associations With Disability Compensation Before Surgery and Long-Term Work Disability

(N = 670)
Nodisability Disability
compensation  compensation Nolong-term Long-term
beforesurgery  before surgery Crude OR® workdisability  workdisability Crude OR®
Characteristic n % n % (95%Cl) n % n % (95%Cl)
Total 466 69.6 204 304 585 873 85 12.7
Socio-demographic
Age (vears)® Age (vears)’
<44 187 400 124 60.8 100 260 444 51 60.0 100
45-55 183 393 58 284 0.48(0.33,069) 216 369 25 294 0.59(0.35,0.98)
>5b5 96 206 22 108  0.35(0.21,0.58) 109 186 9 106 0.42(0.20,0.88)
Gender® Gender
Female 301 64.6 116 569 100 364 622 53 624 100
Male 165 354 88 431 1.38(0.99,194) 221 3718 32 376 0.99(0.62,1.59)
Race Race
White Non-Hispanic 378 811 167 819 100 474 810 T 835 100
Hispanic 34 73 1 54  0.73(0.36,148) 41 70 4 47 0.65(0.23,1.87)
Other 54 116 26 127 109(0.66,1.80) 70 120 10 1.8 0.95(0.47,1.94)
Education® Education
>HS 234 502 82 402 100 2719 417 37 435 100
<HS 232 498 122 598  1.50(1.07,2.09) 306 523 48 56.5 118(0.75,1.87)
Jobfactors
Job duration (months)® Job duration®
>6 months 428 918 151 740 100 514 879 65 76.5 100
<6 months 38 82 53 260 3.95(2.51,6.24) 71 1241 20 235 2.23(1.27,390)
Employer offered job accommodations Employer offered job accommodations®
No/unsure 303 65.0 141 69.1 100 373 638 71 835 100
Yes 163 350 63 309 083(0.58,118) 212 362 14 16.5 0.35(0.19,0.63)
Physical demands® Physical demands®
Sedentary/unsure 123 264 38 18.6 100 150 256 1 129 100
Light 125 26.8 39 191 101(0.61,1.68) 144 246 20 235 1.89(0.88,4.09)
Medium 120 258 57 279  1.54(095,249) 150 256 27 318 2.45(117,5.13)
Heavy 65 139 34 167  169(0.98,2.94) 86 147 13 15.3 2.06(0.88,4.80)
Very heavy 33 71 36 176  3.53(1.95,6.41) 55 94 14 16.5 3.47(1.49,8.10)
Overall satisfaction with job® Overall satisfaction with jobb
Very/somewhat satisfied 407 87.3 167 819 100 510 872 64 75.3 100
Unsatisfied/unsure 59 12.7 37 181 153(0.98,2.39) 7% 128 21 24.7 2.23(1.29,3.86)
Worker psychosocial
Relations with co-workers Relations with co-workers®
Excellent 354 76.0 150 735 100 449 768 55 64.7 100
Poor-medium/unsure 12 240 54 265  114(0.78,166) 136 232 30 353 1.80(1.11,2.92)
Catastrophizing® Catastrophizing®
<1 107 230 24 12.3 100 122 209 10 1.8 100
1-19 115 24.7 43 211 160(0.92,2.80) 144 246 14 16.5 119(0.51,2.77)
2-29 140 300 70 343  2.14(1.27,3.60) 186 318 24 28.2 157(0.73,341)
>3 104 22.3 66 324 2.72(159,4.63) 133 227 37 435 3.39(162,7.12)
Work fear-avoidance® Work fear-avoidance®
Very low-moderate (< 5) 176 378 4 201 100 203 347 14 16.5 100
High-very high (5—6) 290 62.2 163 799  2.41(1.63,3.56) 382 653 71 835 2.70(1.48,4.90)

(Continued)
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TABLE 1. (Continued)
Nodisability Disability
compensation compensation Nolong-term Long-term
beforesurgery  before surgery Crude OR® workdisability  workdisability Crude OR®
Characteristic n % n % (95%Cl) n % n % (95%Cl)
Recovery expecta’(ionsh Recovery expecta‘[ionsb
Very high-high 381 818 128 62.7 100 472 807 37 435 100
Loworunsure 85 18.2 76 373 2.66(1.84,3.85) 113 193 48 56.5 5.42(3.37,8.72)
SF-36v2 (1week) mental health® SF-36v2 (1week) mental health®
>50 247 530 70 343 100 289 494 28 329 100
41-50 121 26.0 49 240  143(093,2.19) 155  26.5 15 176 1.00(0.52,193)
31-40 70 15.0 52 255  2.62(1.68,4.10) 94 161 28 329 3.07(1.73,545)
<30 28 6.0 33 162  4.16(2.35,7.35) 47 80 14 16.5 3.07(1.51,6.26)
Pain and function
Painintensity (past week)” Painintensity (past week)”
0-4 104 22.3 19 9.3 100 117 200 6 71 100
5-7 243 521 106 520  2.39(1.39,4.10) 314 537 35 412 2.17(0.89,5.30)
8-10 119 255 79 387 3.63(2.06,6.40) 154 263 44 518 5.57(2.30,13.52)
Paininterference with work (past week)” Pain interference with work (past week)®
0-4 202 433 31 15.2 100 223 382 10 18 100
5-10 264 56.7 173 848 4.27(2.79,6.52) 362 619 75 88.2 4.62(2.34,9.13)
Work days missed for wrist (past year)b Work days missed for wrist (past year)b
0 393 84.3 131 64.2 100 472 807 52 612 100
1-29 53 114 44 216  2.49(159,3.89) 82 140 15 176 1.66(0.89,3.09)
>30 20 43 29 142  4.35(2.38,795) 31 53 18 212 5.27(2.76,10.07)
CTSAQFS (score range)® CTSAQFS (scorerange)®
<25thpercentile (1.0-2.3) 143 30.7 28 137 1.00 166 284 5 59 100
25-50th percentile (2.3—3.0) 152 326 58 284 1.95(1.18,3.23) 189 323 21 24.7 3.69(1.36,10.00)
50—75th percentile (3.0-3.4) 82 176 53 260 3.30(1.94,5.62) 116 198 19 224 5.44(197,14.98)
>75thpercentile (3.4-5.0) 89 191 65 319 3.73(2.23,6.25) 14 195 40 471 11.65(4.46,3042)
Clinical and healthcare
Symptom duration prior to claim filingb Symptom duration prior to claim filing
<6months 177 380 17 574 100 250 427 44 518 100
6—11months 72 155 30 147  063(0.39,1.02) 91 15.6 11 129 0.69(0.34,1.39)
>12months 189 406 51 250 0.41(0.28,0.60) 214 366 26 306 0.69(0.41,1.16)
Missing 28 6.0 6 29  0.32(0.13,0.81) 30 51 4 47 0.76(0.25,2.26)
Specialty (first provider see n)d Specialty (first provider seen)
Primary care 213 457 102 500 100 274 468 M 482 100
Orthopedic or hand Surgery 132 283 40 196  0.63(0.41,097) 151 258 21 247 0.93(0.53,1.63)
Occupational medicine 30 6.4 12 59 0.84(0.41,1.70) 37 6.3 5 59 0.90(0.34,243)
Emergency room 8 17 10 49 2.61(1.00,6.81) 15 26 3 35 1.34(0.37,4.82)
Other 83 17.8 40 196  101(0.64,1.57) 108 185 15 176 0.93(0.49,1.75)
Bilateral symptoms Bilateral symptoms®
Yes 387 830 167 819 100 479 819 75 88.2 100
No 79 170 37 1841 1.09(0.71,1.67) 106 181 10 118 0.60(0.30,1.20)
Previous similar wrist problems Previous similar wrist problems
No/unsure 330 708 144 706 100 412 704 62 729 100
Yes 136 292 60 294 101(0.70,145) 173 296 23 271 0.88(0.53,147)
Number of co-morbid medical conditions® Number of co-morbid medical conditions
0 331 710 156 76.5 100 429 733 58 68.2 100

(Continued)
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TABLE 1. (Continued)

Nodisability Disability
compensation  compensation Nolong-term Long-term
beforesurgery  before surgery Crude OR® workdisability  workdisability Crude OR®
Characteristic n % n % (95%Cl) n % n % (95%Cl)
>1 135 290 48 235  0.75(0.52,110) 156 267 27 318 1.28(0.78,2.09)
Tobacco use” Tobacco use®
Never 322 691 101 495 100 385 658 38 447 100
Occasionally/frequently/daily 144 309 103 505 2.28(1.63,3.20) 200 342 47 55.3 2.38(1.50,3.77)
AUDIT-C AUDIT-C
Moderate orless 363 779 162 794 100 456 779 69 812 100
Heavy ormore 103 221 42 206  091(061,137) 129 221 16 18.8 0.82(0.46,1.46)
BMI BMI
<30 (underweight/normal/overweight) 252 541 114 559 1.00 317 542 49 576 1.00
>30(obese) 192 42 86 422  099(0.71,1.39) 246 421 32 376 0.84(0.52,1.35)
Missing 22 47 4 20 0.40(0.14,1.19) 22 38 4 47 118(0.39,3.56)
Disability compensation Disability compensationb
After surgery only —_— —_— —_— 442 756 24 282 1.00
Pre-surgery —_— —_— —_— 143 244 61 718 7.86(4.72,13.06)

AUDIT-C, Alcohol Use Disorders Identification Test-C; BMI, body mass index; Cl, confidence interval; CTS, carpal tunnel syndrome; CTSAQ, Carpal Tunnel Syndrome Assessment
Questionnaire; FS, functional status scale; HS, high school; OR, odds ratio; SF-36v2, Short Form-36 version 2.

Because data were missing for > 3% of participants for BMI (n = 26 with missing data) and for date of symptom onset (n = 34 with missing data), BMI and symptom duration
categories include a “missing” category.

Five study participants were unsure of or declined to provide information on race; nine participants were unsure whether their employer offered job accommodations; five partici-
pants were unsure about job physical demands; four participants were unsure about job satisfaction; two participants were unsure about relations with co-workers; and four
participants were unsure about previous wrist symptoms.

30dds ratios and 95% confidence intervals obtained from logistic regression predicting disability compensation before surgery or long-term disability. Statistically significant effect

estimates (P < 0.05) are bolded.

P < 001incrude logistic regression analyses predicting disability compensation before surgery or long-term disability.
°P < 0.20in crude logistic regression analyses predicting disability compensation before surgery or long-term disability.
P < 005incrude logistic regression analyses predicting disability compensation before surgery or long-term disability.

in the final multi-domain model. When long-term disabili-
ty analyses were repeated using >180 instead of >365
disability compensation days within the first 2 years, lack
of employer offer of job accommodation, worse relations
with co-workers, low or uncertain recovery expectations,
and tobacco use remained significantly associated with
long-term disability in the final multi-domain model. In
addition, higher pain intensity, shorter symptom duration,
and greater number of work days missed for wrist symp-
toms in the past year were significantly associated with
long-term disability.

In sensitivity analyses excluding disability days before
surgery from the definition of long-term disability, four
baseline variables were statistically significant in the final
multi-domain model of long-term disability (Table IV).
Workers who reported worse relations with co-workers,
had low or uncertain recovery expectations, and who rated
their pain intensity as greater had higher odds of long-
term disability. Workers with an offer of job accom-
modation from their employer by the time of the baseline

interview had lower odds of long-term disability. Com-
pared to analyses in which disability days prior to surgery
were included in the definition of long-term disability,
tobacco use and CTSAQ FS scores were no longer signifi-
cantly associated with long-term disability, but greater
pain intensity was. Addition of disability compensation
category (before vs. only after surgery) did not result in
substantial differences in associations of baseline risk
factors with long-term disability.

Risk Factors for Both Pre-Surgery
Disability Compensation and
Long-Term Disability

Baseline characteristics associated with higher odds
of both pre-surgery disability compensation and long-term
disability (P-value < 0.20) in domain-specific multivari-
able models included younger age, shorter job duration
prior to symptom onset, low or uncertain recovery expect-
ations, higher fear-avoidance scores, lower (worse) SF-36
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TABLE 1I. Baseline Risk Factors in Multi-Domain Model of Pre-Surgery Disability Compensation (N = 670)

Characteristic OR(95% Cl) P-value
Socio-demographic
Age (ref. <44) 0.01
45-54 0.54(0.35,0.84)
>55 0.53(0.29,0.98)
Education (ref. >HS) 099
<HS 100(0.67,1.51)
Jobfactors
Job duration (ref. >6 months) <0.001
<6months 2.80(1.59,492)
Job physical demands (ref. sedentary/unsure) 0.09
Light 116(0.62,2.17)
Medium 1.35(0.74,247)
Heavy 1.70(0.86,3.36)
Very heavy 2.71(1.26,5.86)
Worker psychosocial
Work fear-avoidance (ref.Very low-moderate) 0.03
High-very high 1.66(1.05,2.64)
Recovery expectations (ref.Very high-high) 0.06
Low-unsure 1.55(0.98,2.45)
SF-36v2 (1week) mental health (ref. >50) 0.09
41-50 1.22(0.74,2.01)
31-40 1.75(1.01,3.02)
<30 2.04(1.04,4.00)
Pain and function
Paininterference with work (past week; ref 0—4) 0.002
5-10 2.19(1.33,3.60)
Work days missed for wrist, past year (ref. 0) 0.001
1-29 1.97(1.16,3.37)
>30 2.99(148,6.07)
Clinical and healthcare
Symptom duration prior to claim filing (ref. <6 months) 0.002
6—11months 0.56(0.32,0.99)
>12months 0.40(0.25,0.64)
Missing 0.65(0.24,1.79)
Specialty (first provider seen; ref. primary care) 0.21
Orthopedic or hand surgery 0.60(0.36,1.00)
Occupational medicine 0.57(0.24,1.33)
Emergency room 163(0.47,5.62)
Other 0.86(0.51,147)
Tobaccouse (ref. Never) 0.01
Occasionally/frequently/daily 1.73(1.13,2.66)
AUDIT-C (ref. Moderate or less) 0.08
Heavy ormore 0.63(0.38,1.06)
BMI (ref. <30) 012
>30 0.62(0.36,1.06)
Missing 0.96(0.57,1.61)

AUDIT-C, Alcohol Use Disorders Identification Test-C; BMI, Body Mass Index; Cl, confidence interval; HS, high school; OR, odds ratio;
SF-36v2, Short Form-36 version 2.

Because data were missing for > 3% of participants for BMI (n=26 with missing data) and for date of symptom onset
(n = 34 with missing data), BMI and symptom duration categories include a “missing” category.

Statistically significant effect estimates (P < 0.05) are bolded.
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TABLE IlIl. Baseline Risk Factors for Long-Term Disability, With and Without Adjustment for Disability Compensation Category, Multi-Domain Model

(N = 670)

Multivariable model without
adjustment for disability
compensation category
(pre-surgery vs. only after surgery)

Multivariable model with

adjustment for disability

compensation category
(pre-surgery vs. only after surgery)

Characteristic OR(95%Cl) P-value OR(95%Cl) P-value
Disability compensation (ref. after surgery only)
Pre-surgery disability compensation E— —_— 5.38(2.89,10.01) <0.001
Socio-demographic
Age (ref. <44) 0.14 054
45-54 0.61(0.33,1.13) 0.78(0.41,148)
>5b5 0.48(0.20,1.16) 0.62(0.25,1.58)
Jobfactors
Job duration (ref. >6 months) 0.36 0.74
<6 months 1.39(0.69,2.83) 0.88(0.42,1.86)
Employer offered job accommodations (ref. No/unsure) 0.002 0.003
Yes 0.35(0.17,0.68) 0.34(0.17,0.69)
Overall satisfaction with job (ref.Very/somewhat satisfied) 0.05 004
Unsatisfied/unsure 193(0.99,3.77) 2.08(1.03,4.22)
Worker psychosocial
Relations with co-workers (ref. Excellent) 003 0.02
Poor-medium/unsure 1.90(1.05,3.44) 2.09(1.12,3.89)
Catastrophizing (ref. <1) 0.52 0.67
1-19 0.74(0.28,199) 0.74(0.26,2.09)
2-29 0.50(0.19,1.35) 0.63(0.23,1.76)
>3 0.71(0.25,199) 093(0.31,2.74)
Work fear-avoidance (ref.Very low-moderate) 017 041
High-very high 162(0.82,3.21) 1.35(0.66,2.74)
Recovery expectations (ref.Very high-high) <0.001 0.002
Low-unsure 2.68(1.52,4.72) 2.51(1.39,4.54)
SF-36v2 (1week) mental health (ref. >50) 0.36 0.16
41-50 0.56(0.26,1.21) 0.48(0.21,1.09)
31-40 0.99(0.48,2.04) 0.83(0.39,1.77)
<30 0.66(0.27,1.60) 0.42(0.16,1.10)
Pain and function
Painintensity (ref.0—4) 0.06 0.08
5-7 0.99(0.34,2.83) 0.87(0.29,2.61)
8-10 2.09(0.67,6.52) 1.87(0.57,6.09)
Paininterference with work (past week; ref 0—4) 0.29 0.66
5-10 161(0.67,3.87) 1.23(0.50,3.05)
Work days missed for wrist, past year (ref. 0) 0.16 0.36
1-29 119(0.56,2.53) 0.88(0.40,1.95)
>30 2.16(0.99,4.72) 169(0.76,3.80)
CTSAQFS(ref. < 25th percentile) 003 004
25-50th percentile (2.3—3.0) 2.54(0.86,7.56) 2.23(0.73,6.78)
50-75th percentile (3.0-3.4) 3.45(1.09,10.88) 2.89(0.89,9.33)
>75thpercentile (3.4-5.0) 5.28(1.70,16.40) 4.87(153,15.47)
Clinical and healthcare
Bilateral symptoms (ref.Yes) 0.46 0.30

(Continued)
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Multivariable model without
adjustment for disability
compensation category
(pre-surgery vs. only after surgery)
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Multivariable model with

adjustment for disability

compensation category
(pre-surgery vs. only after surgery)

Characteristic OR(95%Cl) P-value OR(95%Cl) P-value
No 0.74(0.34,1.63) 0.65(0.29,147)
Number of comorbid medical conditions (ref. 0) 0.06 0.15
>1 1.81(0.97,3.36) 1.61(0.84,3.07)
Tobacco use (ref. Never) 003 0.09

Occasionally/frequently/daily

1.87(108,3.26)

164(092,2.94)

Cl, confidence interval; CTSAQ, Carpal Tunnel Syndrome Assessment Questionnaire; FS, functional status scale; OR, odds ratio; SF-36v2, Short Form-36 version 2.

Statistically significant effect estimates (P < 0.05) are bolded.

Mental Health scores, and tobacco use. Although the spe-
cific risk factors differed, baseline factors in job, psycho-
social, clinical, and worker pain and function domains
were significantly (P-value < 0.05) associated with both
pre-surgery disability compensation and long-term disabil-
ity in multi-domain models (Tables II and III). Tobacco
use was significantly associated with both pre-surgery
disability compensation and long-term disability in multi-
domain models, after adjustment for other baseline risk
factors.

Pre-Surgery Disability Compensation as
a Risk Factor for Long-Term Disability

Workers with pre-surgery disability compensation had
over five times the odds of long-term disability (odds ratio
5.38; 95% confidence interval 2.89-10.01), after adjust-
ment for baseline risk factors for long-term disability.
In sensitivity analyses excluding disability compensation
days before surgery from the definition of long-term dis-
ability, pre-surgery disability compensation remained sig-
nificantly associated with long-term disability, although
the association was attenuated (odds ratio 2.94, 95% confi-
dence interval 1.57-5.52).

DISCUSSION

In this population-based sample of Washington State
workers who underwent surgery for CTS and received
workers’ compensation benefits for work loss due to CTS,
baseline factors in multiple domains, including job, psy-
chosocial, clinical, and pain and function, were associated
with both pre-surgery disability compensation and long-
term work disability. These results suggest that a range of
factors may influence work status both before surgery and
over the long-term among workers undergoing CTS sur-
gery and support a multidimensional model of assessment

of workers with CTS. After adjustment for baseline long-
term disability risk factors, workers with pre-surgery
disability compensation had over five times the odds of
long-term disability compared to workers with no pre-
surgery disability compensation. To our knowledge, this is
the first study that has examined risk factors for pre-
surgery disability compensation and evaluated pre-surgery
disability compensation as a risk factor for long-term
disability.

We found several unexpected risk factors for pre-
surgery disability compensation. Younger age, shorter job
duration prior to symptom onset, and shorter symptom
duration prior to claim filing were all associated with pre-
surgery disability compensation, even after adjustment for
job physical demands, pain and function, and other
factors. There have been conflicting reports of the relation-
ship between age and risk of long-term disability in work-
ers with CTS [Adams et al., 1994; Katz et al., 1996, 1997,
1998; Turner et al., 2007], and there is a paucity of infor-
mation concerning the association of job and symptom
duration with risk of long-term disability. It is possible
that our findings are due to confounding by factors not
captured in our study. For example, workers with newer
jobs may have less flexibility in job tasks and a greater
likelihood of receiving a prescription for time off work,
or they may be less attached to their jobs and more recep-
tive to missing work. Further research is needed to con-
firm and better understand the relationships between these
factors and pre-surgery work disability related to CTS.

Contrary to our expectations, lack of employer offer
of job accommodations was not significantly associated
with pre-surgery disability compensation in either unad-
justed or multivariable models, although the odds of pre-
surgery disability compensation were lower among those
offered job accommodations. It is possible that this asso-
ciation might have been statistically significant with a
larger sample size. Nonetheless, other factors (e.g., worker
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TABLE V. Baseline Risk Factors for Long-Term Post-Surgery Disability (365 Days or Greater, Excluding Disability Days Before Surgery), With and

Without Adjustment for Disability Compensation Category (N = 670)

Multivariable model without
adjustment for disability
compensation category

(pre-surgery vs. only after surgery)

Multivariable model with

adjustment for disability

compensation category
(pre-surgery vs. only after surgery)

Characteristic OR(95%Cl) P-value OR(95%Cl) P-value
Disability compensation (ref. after surgery only)
Pre-surgery disability compensation — — 2.94(1.57,5.52) <0.001
Socio-demographic
Age (ref. < 44) 047 0.81
45-54 0.68(0.35,1.30) 0.80(0.41,1.57)
>5b5 0.74(0.31,1.77) 0.92(0.38,2.24)
Jobfactors
Employer offered job accommodations (ref.No/unsure) 0.01 0.01
Yes 0.38(0.18,0.79) 0.38(0.18,0.80)
Overall satisfaction with job (ref.Very/somewhat satisfied) 0.12 012
Unsatisfied/unsure 1.78(0.86,3.71) 1.80(0.85,3.82)
Worker psychosocial
Relations with co-workers (ref. Excellent) 0.03 0.01
Poor-medium/unsure 2.02(107,3.83) 2.26(1.17,4.35)
Catastrophizing (ref. <1) 0.66 0.78
1-19 0.74(0.25,2.14) 0.75(0.25,2.26)
2-29 0.52(0.18,1.51) 0.61(0.21,1.80)
>3 0.69(0.23,2.07) 0.81(0.26,2.49)
Work fear-avoidance (ref.Very low-moderate) 019 0.37
High-very high 165(0.79,3.45) 141(0.66,3.00)
Recovery expectations (ref.Very high-high) 0.005 0.02
Low-unsure 2.41(1.31,442) 2.15(1.15,3.99)
SF-36v2 (1week) mental health (ref. >50) 010 0.06
41-50 0.44(0.18,1.05) 0.41(017,1.01)
31-40 113(0.53,2.41) 0.98(0.45,2.13)
<30 052(0.19,142) 0.38(0.14,1.08)
Pain and function
Painintensity (ref.0—4) 0.04 004
5-7 145(0.45,4.64) 1.28(0.39,4.21)
8-10 3.28(0.94,1144) 3.02(0.85,10.73)
Work days missed for wrist, past year (ref. 0) 0.15 0.26
1-29 1.25(0.57,2.77) 105(0.46,2.39)
>30 2.27(0.99,5.17) 197 (0.86,4.50)
CTSAQFS (ref. <25th percentile) 0.07 0.10
25-50th percentile (2.3—3.0) 2.35(0.72,7.67) 2.12(0.64,6.95)
50-75th percentile (3.0-3.4) 3.31(0.96,11.44) 2.82(0.81,9.82)
>75thpercentile (3.4-5.0) 4.79(1.41,16.33) 4.31(1.26,14.72)
Clinical and healthcare
Tobacco use (ref. Never) 0.05 0.1
Occasionally/frequently/daily 1.83(1.00,3.35) 1.66(0.89,3.08)
AUDIT-C (ref. Moderate or less) 0.14 017
Heavy ormore 0.54(0.24,1.23) 0.55(0.24,1.28)

AUDIT-C, Alcohol Use Disorders Identification Test-C; Cl, confidence interval; CTSAQ, Carpal Tunnel Syndrome Assessment Questionnaire; FS, functional status scale; OR, odds ratio;

SF-36v2, Short Form-36 version 2.
Statistically significant effect estimates (P < 0.05) are bolded.



psychosocial characteristics, symptom severity, and func-
tional disability) may be more important than early
employer offer of job accommodation in determining
whether a worker receives compensation for work disabili-
ty because of CTS early in the course of a claim.

Although the study sample comprised workers who
had symptoms severe enough to warrant CTS surgery,
70% did not receive disability compensation prior to sur-
gery. The question may be raised as to how these workers
were able to remain at work before surgery, especially
given that only 35% reported in the baseline interview that
they had been offered job accommodations by their
employer. There are several possible reasons. First, our
sample included workers with a variety of job tasks, and
many may have had tasks that they could continue to per-
form prior to surgery. Second, workers may have been
offered job accommodations at some point after the base-
line interview but before surgery. One possible scenario is
that some workers’ symptoms may have worsened after
the baseline interview, leading both to an offer of job
accommodations and the decision to operate.

Our results add to the growing literature suggesting
that avoidance of early work disability by offering job
accommodations and facilitating participation in modified
work may be a critical component of interventions to pre-
vent long-term disability [Williams et al., 2007; Whitfill
et al., 2010]. Lack of employer offer of job accommoda-
tions by the time of the baseline interview was significant-
ly associated with greater odds of long-term disability
(when defined as both >365 and >180 days of work dis-
ability compensation up to 2 years after claim filing) in
unadjusted and multivariable models. This observation is
consistent with findings in the larger D-RISC sample
[Turner et al., 2007]. Although the evidence is consistent
across multiple studies that early offers of job accommo-
dations are associated with lower risks of long-term dis-
ability due to work-related back pain [Franche et al.,
2005], more research is needed to establish the generaliz-
ability of this finding to other disabling work-related con-
ditions such as CTS.

We found that worker psychosocial characteristics,
assessed soon after claim submission, predicted long-term
disability. Although it is not always apparent early in the
course of treatment which workers with CTS will undergo
surgery, early screening for psychosocial risk factors for
pre-surgery work disability and post-surgery work disabili-
ty may be important in preventing long-term disability.
Certain worker psychosocial factors may predict long-
term disability among workers with CTS regardless of
whether they undergo CTS surgery [Turner et al., 2007].
Although guidelines generally recommend early screening
for psychosocial risk factors in workers with back pain
[Chou et al., 2007], recommendations addressing screen-
ing for psychosocial risk factors among workers with CTS
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are sparse. Several studies of interventions addressing
fear-avoidance beliefs and recovery expectations in work-
ers with work-related back pain have demonstrated prom-
ising effects [Godges et al., 2008; Slater et al., 2009], but
the effect of interventions addressing psychosocial risk
factors in workers with CTS is currently unknown.

Tobacco use was associated with an increased risk of
both pre-surgery disability compensation and long-term
disability in unadjusted and multi-domain models. Smok-
ing has been reported to be a risk factor for CTS [Nathan
et al., 1996, 2002; Maghsoudipour et al., 2008; Gelfman
et al., 2010] and is also associated with poor wound heal-
ing [Sgrensen et al., 2009], which could impact successful
recovery after CTS surgery. In addition, smoking is asso-
ciated with psychiatric co-morbidities [Jané-Llopis and
Matytsina, 2006], which may also be associated with
poor outcomes. The association of smoking with pre-
surgery disability compensation and long-term disability
may therefore reflect confounding by these psychiatric co-
morbidities. Regardless of the mechanism of this associa-
tion, it is recommended that all patients be evaluated for
smoking cessation counseling [USPSTE, 2010].

Our finding that pre-surgery disability compensation
is a risk factor for long-term disability is consistent with
previously published reports. In a prospective, communi-
ty-based cohort of CTS surgery patients, self-reported pre-
operative work absence was associated with self-reported
work absence 6 months following surgery [Katz et al.,
1997]. Studies of patients with work-related low back
pain indicate that early return-to-work efforts are a key
component of interventions aimed at reducing disability
[Williams et al., 2007], perhaps because avoidance of
early missed work increases worker attachment to the job/
employer, reduces worker fear that work will be harmful,
and confers mental health benefits. Further research is
needed to determine whether avoiding pre-surgery work
loss in patients with work-related CTS reduces long-term
disability.

In addition to any independent effect work disability
prior to CTS surgery may have on long-term disability,
pre-surgery disability compensation may be an indicator
of the presence of other risk factors for long-term disabili-
ty. For example, in our study, pre-surgery disability com-
pensation was associated with certain baseline worker
psychosocial factors and markers of worse functional
status, and factors in these domains predicted long-term
disability compensation. Although pre-surgery disability
compensation remained significantly associated with long-
term disability after controlling for multiple other risk fac-
tors, such compensation may be a marker for other risk
factors not assessed in this study. These risk factors may
not be limited to patient characteristics; they may also in-
clude provider and environmental variables. Daniell et al.
reported that workers undergoing CTS surgery may be
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more likely to end disability compensation if the diagnos-
ing provider and operating surgeon have relatively high
experience with CTS claims [Daniell et al., 2009]. It is
conceivable that pre-surgery disability compensation is as-
sociated with this or other provider characteristics; this
should be examined in future studies. It is also plausible
that workers who are not required to perform job tasks
that aggravate CTS symptoms and/or have a strong attach-
ment to the current job are less likely to miss work both
before and after surgery.

The association between pre-surgery disability com-
pensation and long-term disability appears to be indepen-
dent of the timing of CTS surgery. Previous studies have
suggested that a delay in surgery is associated with an
increased duration of lost-work in certain CTS patients
[Daniell et al., 2009], and we observed increased odds
of long-term disability among patients with a longer time
to surgery. However, pre-surgery disability compensation
remained significantly associated with long-term disability
even after adjustment for the timing of CTS surgery rela-
tive to claim filing. These findings suggest that efforts to
keep workers with CTS at work, in combination with ag-
gressively pursuing a trial of conservative therapy for CTS
so that a decision about whether or not to pursue CTS
surgery can be made in a timely fashion, may be impor-
tant in preventing long-term CTS-related disability.

Previous research has suggested that CTS patients
with moderately prolonged median nerve distal motor
latencies may benefit more from carpal tunnel release
surgery than those with mildly prolonged distal motor
latencies [Dennerlein et al., 2002]. However, other factors,
including better general physical health prior to surgery,
may be stronger predictors of favorable post-surgical out-
comes [Dennerlein et al., 2002]. Addressing the pre-
surgery and long-term disability risk factors, including
those in worker psychosocial and function domains, iden-
tified in this study as well as optimizing general health
early (before surgery) may help optimize post-surgical
outcomes in workers for whom surgery is indicated.

Our study has several important limitations. First, we
did not include objective measures of clinical severity.
However, such measures can be inaccurate and may have
poor inter-rater reliability [Dale et al., 2010; Smith et al.,
2010], and a lack of correlation between electro-diagnostic
findings and symptoms and function has been reported
[Chan et al., 2007]. Further, the relationship between
electro-diagnostic findings and surgical outcomes is not
straight-forward [Dennerlein et al., 2002; Kouyoumdjian
et al., 2003]. Second, we did not include type of surgery
(endoscopic vs. open) in our analyses. Workers who un-
dergo endoscopic CTS surgery may recover more quickly
[Scholten et al., 2007]. However, type of surgery is unlike-
ly to meaningfully impact disability outcomes [Wasiak
and Pransky, 2007].

Other limitations include the possibility that important
predictors of pre-surgery disability compensation and of
long-term disability were not captured in our study. We
did not analyze information on nonsurgical therapies or
providers’ practices. It is possible that providers who re-
move workers from work before surgery are more likely
to extend work removal for long durations when resuming
care post-operatively. Finally, the extent to which our find-
ings may generalize to patients with CTS who do not have
workers’ compensation claims or those in other states or
countries is unknown. Similar studies in other settings are
needed. Strengths of our study include a large, population-
based sample, worker self-reported measures covering
multiple domains, and objective administrative measures
of work disability compensation.

CONCLUSIONS

Among Washington State workers’ compensation
claimants with disability compensation and surgery for
CTS, pre-surgery disability compensation was a significant
independent risk factor for long-term disability. Baseline
factors in job, psychosocial, clinical, and worker pain and
function domains were associated with both pre-surgery
disability compensation and long-term disability. The
results suggest directions for improving early identification
of workers at risk for pre-surgery and long-term disability,
and for further research investigating effective strategies
for prevention of early and long-term CTS-related work
disability.
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