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Abstract
Background: Low-back problems are one of the most

frequent reasons for disability compensation claims by
workers. However, the effect of Workers’ Compensation
status on the long-term outcome for workers with sciat-
ica has not been studied in detail, to our knowledge.
Therefore, we believe that it is important to describe the
long-term outcomes for patients who have herniation of
a lumbar disc and sciatica according to the Workers’
Compensation status at the time of the preoperative
consultation.

Methods: We conducted a prospective, observa-
tional study of patients who had sciatica and were seek-
ing care from specialist physicians in community-based
practices throughout Maine. Among 440 eligible pa-
tients, 199 were receiving Workers’ Compensation at
the time of entry into the study (baseline) and 241 were
not. Three hundred and twenty-six patients (74 per-
cent) completed questionnaires at the time of a four-
year follow-up. The outcomes that we assessed included
disability compensation and work status as well as relief
from symptoms, functional status, and quality of life.

Results: Patients who were receiving Workers’ Com-
pensation at baseline were more likely to be young, male,
and employed as laborers. They reported worse func-
tional status; however, the clinical findings for these pa-
tients were similar to those for patients who were not
receiving Workers’ Compensation. Patients who had

been receiving Workers’ Compensation at baseline were
more likely to be receiving disability benefits at the time
of the four-year follow-up compared with those who had
not (27 percent of 133 compared with 7 percent of 189;
p < 0.001); however, they were only slightly less likely
to be working at the time of the four-year follow-
up (80 percent of 133 compared with 87 percent of 190;
p = 0.09). Operative management did not influence
these comparisons, but it decreased symptoms and im-
proved functional status. Patients who had been re-
ceiving Workers’ Compensation at baseline also had
significantly less relief from symptoms and improve-
ment in quality of life than patients who had not been
receiving Workers’ Compensation (all p < 0.001). In
multivariate models, Workers’ Compensation status at
baseline was an independent predictor of whether the
patient would be receiving disability benefits after four
years (odds ratio, 3.5; 95 percent confidence interval, 1.7
to 7.6) but was not an independent predictor of whether
the patient would be working on a job for pay at the
time of the four-year follow-up (odds ratio, 0.6; 95 per-
cent confidence interval, 0.3 to 1.2).

Conclusions: Even after adjustment for the initial
treatment of the sciatica and for other clinical factors,
patients who had been receiving Workers’ Compensa-
tion at baseline were more likely to be receiving disabil-
ity benefits and were less likely to report relief from
symptoms and improvement in quality of life at the
time of the four-year follow-up than patients who had
not been receiving Workers’ Compensation at baseline.
Nonetheless, most patients returned to work regard-
less of their initial disability status, and those who had
been receiving Workers’ Compensation at baseline
were only slightly less likely to be working after four
years. Whether or not they had been receiving Work-
ers’ Compensation at baseline, patients who had been
managed with an operation reported greater relief from
symptoms and improvement in functional status at the
time of the four-year follow-up compared with patients
who had been managed nonoperatively, even though
the outcomes with regard to disability and work status
in these two groups were comparable.
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Low-back problems are a common cause of absence
from work and are one of the most frequent reasons
for disability compensation claims by working individ-
uals8,23. The financial burden in terms of direct medical
costs and lost productivity is immense; it was conserva-
tively estimated at thirty-eight billion dollars in 199412.
In working-age populations, sciatica due to a herniated
lumbar disc is a common cause of low-back problems
resulting in disability. To our knowledge, the effect of
Workers’ Compensation status on long-term outcomes,
especially subsequent disability and employment status,
has not been studied in detail for patients with sciatica.

Limitations of previous clinical studies of this topic
include retrospective assessment of outcome, which is
often reported by the treating physician rather than the
patient, and a focus on global outcome measures. These
global measures group together various combinations
of factors, such as changes in symptoms, function, and
work status and whether a second procedure was per-
formed1,11,19. Furthermore, longitudinal changes in work
and compensation status, with the possibility of enter-
ing and leaving the workforce, have rarely been char-
acterized6. Studies of the effect of workplace disability
have commonly lacked details on clinical features and
outcomes and have often been uncontrolled28. None-
theless, patients receiving disability compensation are
widely reported to have worse outcomes from back
pain14,16,29.

The purpose of this study was to assess the influence
of initial Workers’ Compensation status on work-related
outcomes from sciatica. We previously reported high
rates of disability compensation after one year of follow-
up among patients who had been receiving Workers’
Compensation at the time of entry into the study3. In the
present report, we describe the outcomes after four years
of prospective follow-up of patients with sciatica who
were recruited from orthopaedic, neurosurgical, and oc-
cupational medicine practices throughout Maine.

Materials and Methods

Details about the design, methods, and one-year
outcomes of the study were previously published3,22. In
brief, the Maine Lumbar Spine Study is a prospective
observational study of patients who have sciatica. The
form of management was not prescribed by the study
but, rather, was determined in a routine manner by the
patient and the physician. Ninety-six percent (255) of
266 patients who chose operative management had
open discectomies, with findings of herniation or a free
disc fragment in 91 percent (238 of 261). Bed rest, back
exercises, physical therapy, spinal manipulation, and
narcotic analgesics were most frequently used for pa-
tients who elected nonoperative management3.

Study Population

Adult patients who had been diagnosed by their
physicians as having sciatica due to a lumbar disc her-

niation were eligible for the study. Sciatica was de-
fined as radiation of pain down the posterior aspect
of the lower limb to a level distal to the knee. Ex-
clusion criteria included a previous operation on the
lumbar spine, cauda equina syndrome, developmental
spinal deformity, vertebral fracture, a spinal infection
or tumor, inflammatory spondylopathy, pregnancy, or
a severe comorbid condition. The exclusion criteria
were intended to restrict the study to patients for whom
an operation would be an elective treatment option
with acceptable risk. Five hundred and seven patients
with sciatica were enrolled from 1990 to 1992. En-
rollment was stratified according to initial disability
compensation status (receiving or not receiving) and
management (operative or nonoperative)22. There was
deliberate oversampling of patients who were receiv-
ing Workers’ Compensation to facilitate comparison
with patients who were not receiving compensation.
An overall sample size goal of 440 patients was based
on a two-sided alpha of 0.05 and an 80 percent power,
and all strata achieved at least 99 percent of the en-
rollment goal22.

Determination of Workers’
Compensation Status at Baseline

Group Receiving Workers’ Compensation 
Workers’ Compensation status at the time of enroll-

ment in the study (baseline) was assessed from physi-
cian office records and the questionnaire that was
initially completed by the patients. The responses of the
patients and physicians with regard to the Workers’
Compensation status were identical for 84.4 percent
(428) of the 507 patients. For the seventy-nine patients
for whom the responses differed or were missing, the fi-
nal status was ascertained on the basis of a review of
Maine Workers’ Compensation Board records. The fi-
nal compensation status differed from the patient’s re-
sponse for 6.9 percent (thirty-five) of the 507 patients,
and it differed from the physician’s response for 3.0
percent (fifteen). Workers’ Compensation status could
not be determined with certainty for three patients;
these individuals were excluded. Overall, 199 patients
were categorized as receiving Workers’ Compensation
at baseline.

Group Not Receiving Workers’ Compensation 

To create an appropriate comparison group, we re-
stricted this analysis to patients who were not receiv-
ing Workers’ Compensation at entry and were eligible
to work. Specifically, we omitted sixty-four patients
who reported that they were retired (thirty-one), had
another disabling condition (three), were homemak-
ers or students (sixteen), or did not report their em-
ployment status (fourteen). Excluding these sixty-four
patients from the 305 patients who were not receiving
Workers’ Compensation at entry left 241 patients who
reported that, in the four weeks before their enroll-
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ment in the study, they were working or were unem-
ployed because of low-back pain and pain in the lower
limb.

Study Protocol

Eligible consenting patients were initially inter-
viewed in person, by trained interviewers. Follow-up
data were obtained by means of mailed questionnaires
at three, six, twelve, twenty-four, thirty-six, and forty-
eight months. Treating physicians completed a standard
baseline questionnaire that included questions about
history, physical and neurological findings, diagnostic
procedures, and planned treatment. Baseline imaging
studies (computed tomography, magnetic resonance
imaging, or myelography) for 49.5 percent (251) of the
original 507 patients were available for independent
review3.

Baseline and Outcome Assessment

Demographic information and data regarding work
history, employment status, job characteristics, previous
problems related to the spine, findings of physical ex-
amination and imaging studies, symptoms, and func-
tional status were collected at baseline. Employment
status was determined with the question, “During the
past four weeks, have you been employed on a job for
pay?” In addition to questions that assessed disability
status, patients were asked whether they had retained
an attorney because of their current back problem. Sci-
atica was categorized according to the Quebec classifi-

cation system4,32. The frequency (scored from 0 points
[not at all] to 6 points [always]) of low-back pain, pain
in the lower limb, weakness of the lower limb or foot,
numbness of the lower limb, and pain in the lower limb
after walking and the extent to which these symptoms
were bothersome (scored from 0 points [not bother-
some] to 6 points [extremely bothersome]) were as-
sessed at baseline and at the follow-up intervals. An
index of low-back pain ranging from 0 to 12 points was
created by summing the scores for the answers to the
questions on the frequency of low-back pain and the
extent to which it bothered the patient. Indices of the
frequency of sciatica and the extent to which it both-
ered the patient, each ranging from 0 to 24 points, were
created by summing the answers to four questions
related to the lower limb: pain in the lower limb; numb-
ness or tingling in the lower limb, foot, or groin; weak-
ness in the lower limb or foot; and pain in the back or
lower limb while sitting27. For all symptom scales, higher
scores indicated more severe symptoms.

Functional status measures included the back-
specific modified disability scale described by Roland
and Morris27,30 and the generic Medical Outcomes Study
Short Form thirty-six-item questionnaire (SF-36)36. The
scores on the modified scale described by Roland and
Morris range from 0 to 23 points, reflecting a simple
sum of items that are to be marked if present27,30. Items
include activities that are limited because of pain (for
example, “I am not doing any of the jobs that I usually
do around the house”). Three of the eight domains of

*The data are expressed as the number of patients, with the percentage in parentheses, except as noted.
†The statistical analyses were performed with use of the Fisher exact test, except for the comparison of age, which was performed with the

t test, and the comparison of type of work, which was performed with the chi-square test (two degrees of freedom).
‡These questions were asked only if the patient had reported working in the four weeks before the baseline assessment.
§The response was considered positive if the patient answered “quite a bit” or “extremely.”

TABLE I
PATIENT AND JOB-RELATED CHARACTERISTICS AT THE BASELINE EVALUATION

Characteristics

Patients
Receiving Workers’
Comp. at Baseline*

Patients Not
Receiving Workers’
Comp. at Baseline* P Value†

Patient-related
No. of patients 199 (00%) 241 (00%)
Age (mean/median) (yrs.) 38.7/370l 41.2/400l 0.01
Male gender 152 (76%) 147 (61%) <0.001
Did not graduate from college 180 (90%) 136 (56%) <0.001
Cigarette use 114 (57%) 87 (36%) <0.001
Initially managed operatively 84 (42%) 150 (62%) <0.001
Retained attorney 84 (42%) 12 (5%) <0.001
Employed in previous 4 wks. 69 (35%) 193 (80%) <0.001

Job-related‡
No. of patients 69 (00%) 191 (00%)
Type of work <0.001

Professional or managerial 19 (28%) 92 (48%)
Sales or service 13 (19%) 49 (26%)
Laborer 35 (51%) 50 (26%)

Work physically demanding§ 29 (42%) 35 (18%) <0.001
Work stressful§ 14 (20%) 59 (31%) 0.12
Likes job§ 51 (74%) 152 (80%) 0.40
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health included in the SF-3636 — physical function, gen-
eral mental health, and perceptions of general health —
were used in our study. Each domain is scored from 0
points (poor health) to 100 points (optimum health).
While higher scores according to the SF-36 reflect bet-
ter function, higher scores on the scale of Roland and
Morris reflect worse function.

Disability compensation and work status were as-
sessed at each follow-up interval, with the principal
outcome being the responses at four years. Disability
compensation was ascertained from the patient’s re-
sponse to the question, “Are you currently applying for
or receiving any compensation for back problems or
sciatica?” Work status was determined from the re-
sponse to the question, “Since your last interview, have

you been employed on a job for pay?” Depending on
the responses to these initial questions, detailed ques-
tions were asked about the kind of disability compen-
sation that was being received or the reason why the
patient was not working. When a patient was working,
information was collected on whether it was his or
her usual job and whether the work was full-time.
Other outcome measures emphasized health-related
quality of life as reported by the patient, including
symptoms, functional status, and satisfaction3,27. Low-
back pain and pain in the lower limb were considered
to be relieved if the patient reported that, within the
previous week, the symptom occurred very rarely or
not at all and was not bothersome (0 or 1 point on a
scale of 0 to 6 points).

*The data are expressed as the number of patients, with the percentage in parentheses, except as noted. Any denominator that differed
from the n value is indicated. The denominators differed slightly because not all patients answered each question on the survey. 

†The statistical analyses were performed with use of the Fisher exact test, except for the comparisons of the continuous variables, which
were performed with the t test.

‡Any chronic pulmonary disease, heart disease, stroke, cancer, or diabetes, as reported by the patient.
§Each patient could have as many as three abnormal findings, including those unilateral strength, sensation, and reflexes.
#The imaging studies included any computerized tomography scan, magnetic resonance image, or myelogram available for independent

review. A global rating, ranging from normal to severe, was assigned by a neuroradiologist who was blinded to the treatment group and clinical
information.

**Higher scores indicated worse symptoms or function. 
††Higher scores indicated better function.

TABLE II
FEATURES OF THE BACK DISORDER AT THE BASELINE EVALUATION

Features

Patients Receiving
Workers’ Comp. at Baseline*

(N = 199)

Patients Not Receiving
Workers’ Comp. at Baseline*

(N = 241) P Value†

History 
No previous episodes of back pain 96 (48%) of 99 99 (41%) of 99 0.15
Change of job due to back pain 25 (13%) of 99 29 (12%) of 99 0.88
Comorbid illnesses‡ 42 (21%) of 99 54 (22%) of 99 0.82

Physical and imaging findings
Positive straight-leg-raising test 118 (60%) of 198 152 (64%) of 238 0.37
Mean no. of abnormal physical

findings§
1.2 1.3 0.31

Moderate or severe imaging
findings#

62 (67%) of 92 100 (80%) of 125 0.04

Category-4 or 6 Quebec class4,32 75 (38%) of 99 100 (43%) of 235 0.33

Symptoms
Current episode lasting >6 mos. 75 (38%) of 99 65 (27%) of 239 0.02
Unilateral pain in lower limb 140 (71%) of 198 197 (82%) of 239 0.004
Mean low-back-pain score

(on scale of 0-12) (points)**
9.2 7.7 <0.001

Mean sciatica frequency score
(on scale of 0-24) (points)**

15.5 15.3 0.72

Mean sciatica bothersome score
(on scale of 0-24) (points)**

15.6 14.9 0.25

Functional status
Mean modified score of Roland

and Morris27,30 (on scale of 0-23)
(points)**

17.0 14.9 <0.001

Mean SF-36 score36 (on scale of
0-100) (points)††

 Physical function 31.2 43.3 <0.001
 Mental health 57.6 65.9 <0.001
 General health 71.4 77.1 0.002
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Analysis

Fisher’s exact test for categorical variables or the t
test for continuous variables was used to assess for
differences among baseline and outcome variables. The
Cochran-Mantel-Haenszel test or multiple linear re-
gression was used to determine whether outcome vari-
ables differed according to the type of initial treatment.
Independent predictors of disability compensation and
work status at four years were examined with use of
stepwise multiple logistic regression modeling. The
models included initial Workers’ Compensation status
and treatment, either operative or nonoperative, and an
interaction term for treatment and Workers’ Compen-
sation status. In addition, models examined other base-
line variables that were associated with the outcome
variable (at p values of 0.20 or less), including age, edu-
cation, comorbid illnesses, the findings of physical ex-
amination, the duration of the current episode, the
severity of pain in the back and lower limb, and back-
specific and generic measures of functional status.

In addition to assessing disability and work out-
comes at four years, we examined longitudinal changes
in disability compensation and work status among 404
patients (92 percent) who had completed at least one
follow-up survey over the four-year period. The Kaplan-
Meier product-limit method was used to estimate the
survival distributions for the time until the patient first
reported that he or she was not receiving disability com-
pensation and the time until the patient first returned to
work20. Because of the study design, these times were
technically interval-censored. For example, if at the six-
month follow-up interval a patient first reported that he
or she had returned to work, then the actual event had

occurred between three months and six months from
baseline. To accommodate the interval-censored struc-
ture of the data, accelerated failure time models, which
are regression models for time-to-event data, were used
to adjust for the effect of potential confounders20. All
statistical analyses were performed with use of a com-
mercial software package (Statistical Analysis System;
SAS Institute, Cary, North Carolina) on a UNIX work-
station (Sun Microsystems, Mountain View, California).

Results

Patient Characteristics and
Clinical Features at Baseline

One hundred and ninety-nine patients who were re-
ceiving Workers’ Compensation and 241 patients who
were not receiving it at baseline were evaluated (Table
I). Patients who were receiving Workers’ Compensation
were generally more likely to be young, male, less edu-
cated, and smokers. They were less likely to be managed
operatively than were those who were not receiving
Workers’ Compensation (42 compared with 62 percent;
p < 0.001) and were more likely to have retained an at-
torney because of their current back problem. As ex-
pected, they were less likely to have worked in the four
weeks before the baseline evaluation. Of the patients
who reported recent employment, those who were re-
ceiving Workers’ Compensation were more likely to be
laborers who performed physically demanding work.
Patients who were not receiving Workers’ Compensa-
tion were more likely to be in professional or manage-
rial positions. Stress caused by the job and satisfaction
with the job were similar for patients who were receiv-
ing Workers’ Compensation and those who were not.

*The data are expressed as the number of patients with the percentage in parentheses. The denominators differed slightly from the n val-
ues because not all patients answered each question on the survey. 

†The statistical analyses were performed with use of the Fisher exact test.
‡SSI = Supplemental Security Insurance, and SSDI = Social Security Disability Insurance.
§Includes patients who reported that they were working at the time of the three or four-year follow-up because not all patients were asked

questions at the time of the four-year follow-up.

TABLE III
DISABILITY AND WORK STATUS AT THE TIME OF THE FOUR-YEAR FOLLOW-UP

Status at Four-Year
Follow-up

Patients Receiving
Workers’ Comp. at Baseline*

(N = 135)

Patients Not Receiving
Workers’ Comp. at Baseline*

(N = 191) P Value†

Receiving any type of
disability comp.

36 (27%) of 133 13 (7%) of 189 <0.001

Workers’ Compensation 22 (17%) of 133 4 (2%) of 189
SSI or SSDI‡ 12 (9%) of 133 4 (2%) of 189
Private insurance 0 (0%) of 133 3 (2%) of 189
Not reported 2 (2%) of 133 2 (1%) of 189

Working on a job for pay 106 (80%) of 133 166 (87%) of 190 0.09
Working at usual job§ 60 (67%) of 89 139 (98%) of 142 <0.001
Working full-time§ 62 (70%) of 89 105 (75%) of 140 0.45

Not working on a job for pay 27 (20%) of 133 24 (13%) of 190
Not working due to back pain 17 (13%) of 133 7 (4%) of 190
Retired 3 (2%) of 133 9 (5%) of 190
Other or not reported 7 (5%) of 133 8 (4%) of 190
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The patients who were receiving Workers’ Compen-
sation and those who were not were similar with regard
to a history of back problems and other comorbid ill-
nesses (Table II). The physical examinations of patients
in both groups revealed similar findings. Of the patients
for whom advanced imaging studies were available for
review, those who were receiving Workers’ Compensa-
tion were less likely to have moderate or severe find-
ings. However, the percentages of patients meeting the
Quebec classification criteria consistent with definitive
evidence of nerve-root irritation (category 4 or 6)4,32

were similar. While objective measures of the severity
in the two groups were largely similar, there were sig-
nificant differences in patient-reported symptoms and
functional status. Patients who were receiving Workers’
Compensation reported symptoms of a longer duration
(p = 0.02) and more severe low-back pain (p < 0.001).
The frequency of pain in the lower limb and the extent
to which it bothered the patient were comparable be-
tween the two groups, but patients who were receiving
Workers’ Compensation were less likely to have unilat-
eral pain in the lower limb than those who were not re-
ceiving Workers’ Compensation (p = 0.004). Finally,
back-specific and generic measures of functional status
were all worse for patients who were receiving Work-
ers’ Compensation (p ≤ 0.002).

Disability Compensation and Work Status
at the Time of the Four-Year Follow-up

Disability Compensation
Four-year outcomes were known for 326 patients

(74 percent): 135 (68 percent) of the 199 who initially
had been receiving Workers’ Compensation and 191
(79 percent) of the 241 who had not (p = 0.009).
Twenty-seven percent (thirty-six) of the 133 patients
who had been receiving Workers’ Compensation at

baseline (and who answered the pertinent question on
the survey) were receiving some form of disability com-
pensation. Seventeen percent (twenty-two) were re-
ceiving Workers’ Compensation, 9 percent (twelve)
were receiving Supplemental Security Insurance (SSI)
or Social Security Disability Insurance (SSDI), and 2
percent (two) did not report the type of compensation
(Table III). In comparison, only 7 percent (thirteen) of
the 189 patients who had not been receiving Workers’
Compensation at baseline (and who answered the ques-
tion on the survey) were receiving disability compensa-
tion at the time of the four-year follow-up (p < 0.001).
This comparison of the proportions receiving disability
compensation at the time of follow-up was not affected
by the initial type of management of the patient. In the
operatively managed group, 29 percent (sixteen) of
the fifty-six patients who had been receiving Workers’
Compensation at baseline and 4 percent (five) of the
118 who had not were receiving disability compensa-
tion at the time of follow-up (p < 0.001). In the non-
operatively managed group, the corresponding values
were 26 percent (twenty) of seventy-seven and 11 per-
cent (eight) of seventy-one (p = 0.03).

At four years, the unadjusted relative odds of a pa-
tient receiving disability benefits if that patient had
been receiving Workers’ Compensation initially was 5.0
(95 percent confidence interval, 2.6 to 10.3) (derived
from data in Table III). In multivariate models adjust-
ing for possible confounders, this relative odds of re-
ceiving disability benefits at four years decreased to 3.5
(95 percent confidence interval, 1.7 to 7.6) (Table IV).
In these models, other determinants of outcome in-
cluded symptoms for more than six months, not having
graduated from college, and any of a set of comorbid
conditions. Each of these variables increased the odds
of a patient receiving disability compensation two to

*Adjusted for initial Workers’ Compensation status, level of education, duration of current episode, and comorbid illnesses (c-statistic = 0.80).
†Any chronic pulmonary disease, heart disease, stroke, cancer, or diabetes, as reported by the patient. 
‡Adjusted for initial Workers’ Compensation status, age, SF-36 general health score36, and low-back-pain score (c-statistic = 0.74).

TABLE IV
FEATURES AT BASELINE THAT WERE INDEPENDENT PREDICTORS OF  DISABILITY

COMPENSATION STATUS AND WORK STATUS AT THE TIME OF THE FOUR-YEAR FOLLOW-UP

Baseline Features
Odds Ratio

(95% Confidence Interval) P Value

Patients receiving any disability
compensation at four-year follow-up*

Receiving Workers’ Compensation 3.5 (1.7-7.6) <0.001
Did not graduate from college 5.9 (1.9-26.0) 0.006
Current episode lasting >6 mos. 3.1 (1.6-6.1) <0.001
Comorbid illnesses† 2.5 (1.2-5.4) 0.02

Patients working on a job for pay
at four-year follow-up‡

Receiving Workers’ Compensation 0.6 (0.3-1.2) 0.13
Age, per 5-year increment 0.7 (0.6-0.8) <0.001
SF-36 general health score36 (on a

scale of 0-12), per 5-point increment
1.1 (1.0-1.2) 0.008

Low-back-pain score (on a scale of
0-12), per 2-point increment

0.8 (0.6-0.9) 0.008
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sixfold. Whether the patient had retained an attorney at
baseline was also examined in separate multivariate
models because this variable is highly correlated with
the application for Workers’ Compensation (Pearson

correlation coefficient, 0.45; p < 0.001) (derived from
data in Table I). In models including both variables, re-
taining an attorney was a predictor of receiving disabil-
ity benefits at four years (odds ratio, 3.9; 95 percent

FIG. 1-A

Figs. 1-A and 1-B: Kaplan-Meier curves20 showing disability outcomes over time, according to the initial type of treatment, for patients who
had been receiving Workers’ Compensation at baseline.

Fig. 1-A: Time to the first report by the patient that he or she had stopped receiving disability compensation.

FIG. 1-B
Time to the first return to work.
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confidence interval, 1.8 to 8.3) independent of the ef-
fect of Workers’ Compensation at baseline (odds ratios,
2.9; 95 percent confidence interval, 1.4 to 6.4).

Work Status

Most of the patients were employed at the time of
the four-year follow-up, regardless of the Workers’ Com-
pensation status at baseline. However, a slightly, but
insignificantly, smaller percentage of patients were work-
ing in the group that initially had been receiving Work-
ers’ Compensation than in the group that initially had
not been receiving Workers’ Compensation (80 percent
[106 of 133] compared with 87 percent [166 of 190]; p =
0.09) (Table III). Of the patients who reported that they
were working at the time of follow-up, those who had
been receiving Workers’ Compensation at baseline were
less likely to have returned to their usual job than those
who had not been receiving Workers’ Compensation at
baseline (67 percent [sixty of eighty-nine] compared with
98 percent [139 of 142]; p < 0.001), but they were as likely
to be working full-time (70 percent [sixty-two of eighty-
nine] compared with 75 percent [105 of 140]; p = 0.45).
As with disability compensation outcomes, the compari-
son of the proportion of patients who were working at
four years according to Workers’ Compensation status at
baseline was not affected by the type of initial manage-
ment that the patient had received. In the operatively
managed group, 82 percent (forty-five) of the fifty-five
patients who had received Workers’ Compensation and
88 percent (105) of the 120 who had not were employed

at the time of follow-up (p = 0.36). In the nonoperatively
managed group, the corresponding values were 78 per-
cent (sixty-one) of seventy-eight and 87 percent (sixty-
one) of seventy (p = 0.20). 

Multivariate analyses that examined initial Workers’
Compensation status and other baseline variables re-
vealed that the likelihood of a patient working at the
time of the four-year follow-up was independently re-
lated to younger age, better perceptions of general
health, and less severe low-back pain. In the final model
with these independent covariates, receiving Workers’
Compensation at baseline was not significantly associ-
ated w ith working at four years (odds ratio, 0.6; 95 per-
cent confidence interval, 0.3 to 1.2; p = 0.13) (Table IV).

Longitudinal Changes in Disability
Compensation and Work Status

Disability Compensation
Four hundred and four patients completed at least

one follow-up survey: 88 percent (176) of the 199 pa-
tients who had been receiving Workers’ Compensation
at baseline and 95 percent (228) of the 241 who had not
been receiving Workers’ Compensation (p = 0.02). In the
group that initially had been receiving Workers’ Com-
pensation, the cumulative probability (as determined by
Kaplan-Meier analysis) of the patient first reporting that
he or she no longer received disability compensation was
51 percent at one year, 63 percent at two years, and 68
percent at three years. Over the four-year follow-up pe-
riod, 133 (76 percent) of the 176 patients reported that

*The data are expressed as the number of patients, with the percentage in parentheses, except as noted. Any denominator that differed
from the n value is indicated. The denominators differed slightly because not all patients answered each question on the survey.

†The pain was considered to be relieved if it was neither frequent (occurring “very rarely” or “not at all”) nor bothersome (rated as 0 or 1
on a 0 to 6-point scale).

‡The statistical analysis, which compared patients who initially had been receiving Workers’ Compensation with those who had not while
controlling for operative or nonoperative treatment, was performed with use of the Cochran-Mantel-Haenszel test or multiple linear regres-
sion modeling.

§The statistical analysis, which compared patients who initially had been receiving Workers’ Compensation with those who had not, strat-
ified by operative (p = 0.008) or nonoperative (p = 0.76) treatment, was performed with use of t tests.

TABLE V
SYMPTOM, FUNCTIONAL STATUS, AND SATISFACTION OUTCOMES AT THE TIME

OF THE FOUR-YEAR FOLLOW-UP ACCORDING TO THE TYPE OF TREATMENT

Operative Treatment* Nonoperative Treatment*

P Value

Patients
Receiving Workers’
Comp. at Baseline

(N = 56)

Patients Not
Receiving Workers’
Comp. at Baseline

(N = 120)

Patients
Receiving Workers’
Comp. at Baseline

(N = 79)

Patients Not
Receiving Workers’
Comp. at Baseline

(N = 71)
Relief from pain†

Low-back 20 (36%) 81 (68%) of 11 17 (22%) of 76 36 (51%) of 76 <0.001‡
Lower limb 26 (46%) 94 (78%) of 11 29 (37%) of 76 42 (59%) of 76 <0.001‡

Mean change in modified 
score of Roland and 
Morris27,30 between
baseline and follow-up 
(points)

–9.3 –12.5 –4.8 –4.4 §

Quality of life at least
moderately improved

35 (63%) 106 (89%) of 119 36 (47%) of 76 43 (67%) of 64 <0.001‡

Satisified with current
state of back symptoms

24 (43%) 85 (71%) of 11 23 (30%) of 76 36 (51%) of 76 <0.001‡
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they had stoppped receiving disability compensation at
least once. Among these patients, 101 (76 percent) re-
ported that they were not receiving disability compensa-
tion at subsequent follow-up surveys.

Rates of disability compensation over time were
not associated with the type of treatment (operative or
nonoperative) for patients who initially had been re-
ceiving Workers’ Compensation (p = 0.70) (Fig. 1-A).
Even after adjusting for baseline predictors, including
the level of education, the duration of the current
episode, and comorbid conditions, the type of treat-
ment was unrelated to the rate of disability compensa-
tion over time (p = 0.87). Of the 228 patients who had
not been receiving Workers’ Compensation at base-
line, thirty-six (16 percent) reported that they had re-
ceived disability compensation at some time during
the study period. There were no differences with re-
gard to this variable according to the initial type of
treatment (p = 0.57). 

Work Status

Kaplan-Meier analysis20 demonstrated that, of 174
patients who initially had been receiving Workers’ Com-
pensation, 69 percent reported that they were working
by one year; 74 percent, by two years; and 78 percent, by
three years. Over the four-year follow-up period, 143
(82 percent) of the patients who initially had been re-
ceiving Workers’ Compensation reported working at a
job for pay at least once. Of these patients, eighty-five
(59 percent) reported no subsequent periods during
which they were not working. Of 351 patients who re-
ported their work status on at least two occasions after
the three-month follow-up interval, eighty-eight (59 per-
cent) who initially had been receiving Workers’ Com-
pensation and 164 (81 percent) who had not been
receiving Workers’ Compensation at baseline reported
stable long-term employment (p < 0.001). 

Work status over time was not influenced by the
type of treatment for the patients who initially had
been receiving Workers’ Compensation (p = 0.74) (Fig.
1-B). There was no significant difference in work status
over time between patients who had been managed op-
eratively and patients who had been managed nonoper-
atively, even after adjustment for baseline predictors
that included age, severity of low-back pain, and gen-
eral health status based on the SF-36 (p = 0.91). Of the
patients who had not been receiving Workers’ Compen-
sation at baseline, 185 (81 percent) were working. Of
these patients, forty-one (22 percent) reported that they
had been unemployed at least once during the previous
four years, and this variable did not differ according to
the initial form of management (p = 0.28).

Other Outcomes at the Time
of the Four-Year Follow-up

Patients who had been receiving Workers’ Compen-
sation at baseline had significantly less relief from symp-

toms and significantly less improvement in quality of
life than those who had not been receiving Workers’
Compensation at baseline (Table V). After adjustment
for independent predictors of outcome in multivariate
models, it was demonstrated that patients who had been
receiving Workers’ Compensation at baseline were less
likely to report relief from low-back pain or pain in the
lower limb and were less satisfied with their current
state (odds ratio, 0.4 to 0.5; all p ≤ 0.05). Even the
eighty-seven patients who initially had been receiving
Workers’ Compensation but had then stopped receiving
compensation and had returned to work by the time of
the four-year follow-up had worse outcomes than the
159 patients who had not been receiving disability com-
pensation at baseline or at the time of the four-year
follow-up. For example, in an analysis of the patients
who were not receiving disability compensation and
were working at the time of the four-year follow-up, it
was found that pain in the lower limb was relieved in 60
percent (fifty-two) of the eighty-seven patients who ini-
tially had been receiving Workers’ Compensation com-
pared with 79 percent (125) of the 159 patients who had
not been receiving Workers’ Compensation at baseline
(p = 0.01 with use of the Cochran-Mantel-Haenszel test
to control for the type of treatment).

While operative treatment was not associated with
disability outcomes, patients who had been managed
operatively, regardless of the initial Workers’ Compen-
sation status, fared much better, in terms of symptoms,
functional status, and satisfaction, than those who had
been managed nonoperatively (Table V). For example,
pain in the lower limb was at least partially alleviated
in 46 percent (twenty-six) of fifty-six operatively man-
aged patients compared with 37 percent (twenty-nine)
of seventy-nine nonoperatively managed patients who
initially had been receiving Workers’ Compensation.
The corresponding values for the patients who had not
been receiving Workers’ Compensation were 78 per-
cent (ninety-four) of 120 and 59 percent (forty-two) of
seventy-one. Operative treatment remained a strong
independent predictor of symptom, functional status,
and satisfaction outcomes in multivariate models, in-
creasing the likelihood of improvement three to four-
fold (all p < 0.001).

Discussion

We assessed the effect of disability compensation
status at baseline on long-term outcomes for patients
with sciatica. While most patients who had been re-
ceiving Workers’ Compensation at baseline eventually
returned to work and stopped receiving disability com-
pensation, their overall outcomes were significantly
worse than those of the patients who had not been re-
ceiving Workers’ Compensation at baseline. These dif-
ferences could not be explained by baseline features or
the type of treatment.

There were important differences in characteristics
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between the patients who were receiving Workers’
Compensation at baseline and those who were not.
Patients who were receiving Workers’ Compensation
were more likely to be young, male, smokers, less edu-
cated, and involved in physically demanding jobs. Simi-
lar features have been observed among patients with
other musculoskeletal disorders who were receiving
Workers’ Compensation16,21,29. While those who were re-
ceiving Workers’ Compensation were more likely to
perform physical labor, we found no difference in re-
ported stress caused by the job or satisfaction with the
job. Objective findings from physical examination were
similar whether or not patients were receiving Workers’
Compensation. However, of the patients for whom im-
aging studies were available for independent review,
those receiving Workers’ Compensation were less likely
to have moderate or severe findings. Additionally, pa-
tients who were receiving Workers’ Compensation had
symptoms that were less likely to be unilateral and
more likely to be present for more than six months. Fi-
nally, while the severity of symptoms related to the sci-
atica was comparable between the two groups at the
start of the study, patients who were receiving Workers’
Compensation reported greater functional limitations.
More detailed information on clinical and nonclinical
factors10 might help to explain this discrepancy between
the objective findings and the reported limitations in
functional status. A patient’s perception of pain and its
functional effect may be influenced by his or her Work-
ers’ Compensation status15.

In the present report, longitudinal assessment of
disability compensation and work status revealed that
most patients who received Workers’ Compensation
eventually returned to work and no longer received any
form of disability compensation. However, some pa-
tients reported that they continued to receive disability
payments (approximately 50 percent at one year and 30
percent at three years) and were not working (approxi-
mately 30 percent at one year and 20 percent at three
years) for long periods. Although some patients who
initially returned to work were not able to maintain
long-term employment, most (66 percent) remained
working and were not receiving disability compensa-
tion at the time of the four-year follow-up.

The four-year outcomes for the patients who had
been receiving Workers’ Compensation at the baseline
evaluation were worse than those for patients who had
not been receiving Workers’ Compensation at baseline.
These outcomes included relief from symptoms, change
in functional status, and satisfaction, which were all infe-
rior for patients who initially had been receiving Work-
ers’ Compensation. Patients who had been receiving
Workers’ Compensation were more likely to be receiv-
ing some form of disability benefits after four years (27
percent compared with 7 percent for the patients who
had not been receiving Workers’ Compensation; p <
0.001), although they were only slightly less likely to be

working (80 percent compared with 87 percent; p = 0.09).
These results persisted after adjusting for other potential
predictors of long-term disability and work status.

While operative treatment was associated with sig-
nificantly better relief from symptoms, functional status,
and satisfaction, it had no significant effect on disability
or work outcomes at the time of the four-year follow-
up. We previously reported that operative treatment
provided slight advantages in terms of disability and
work outcomes at the time of a six-month follow-up5.
However, these differences were small and were no
longer significant by the time of a one-year follow-up3,
and they remained insignificant through four years. In
contrast, the greater relief from symptoms, improve-
ment in functional status, and satisfaction that were as-
sociated with operative treatment were still significant
at the time of the one-year follow-up and persisted
through four years.

Despite the common belief that receiving disability
benefits negatively influences outcomes, the evidence
bearing on this issue has been contradictory9,13,14,16,24,26,29,31.
A variety of methodological issues may account for
these conflicting results. First, different measures of out-
come reported by patients or physicians (both blinded
and unblinded) have been used in different studies. Sec-
ond, not all investigators have controlled for differences
in clinical features other than disability status. Third,
studies often involve small numbers of patients and in-
clude a variety of different back disorders.

Many of these problems were overcome in our study
with the prospective collection of detailed baseline and
follow-up information on a large number of patients
who had the same low-back disorder. Detailed baseline
assessment included sociodemographic data; findings of
physical examination; patient-reported symptoms, func-
tional status, and disability; and work status. A range of
outcome variables was assessed, including work and dis-
ability status as well as resolution of symptoms, func-
tional status, and satisfaction. There were important
differences between patients who initially had been re-
ceiving Workers’ Compensation and those who had not.
However, there was sufficient overlap in baseline fea-
tures and a large enough sample size to permit statistical
adjustment of differences in outcomes according to
baseline characteristics.

Several important limitations of the study should
be noted. While Workers’ Compensation status was
verified at the initial evaluation, the work status at
baseline and the long-term disability and work out-
comes were determined by unconfirmed reports from
the patients. Second, more patients who initially had
been receiving Workers’ Compensation were lost to
follow-up than those who had not, especially by the
time of the four-year survey. The effect of this factor is
not clear, although patients who did not complete all
of the follow-up surveys may have had worse out-
comes than those who did3. Finally, the nature of
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Workers’ Compensation law varies, and this may af-
fect the ability to generalize our findings in Maine to
other states and regions.

Disability due to low-back pain and sciatica is a ma-
jor problem in terms of physical limitation and financial
hardship for individuals and lost productivity and high
costs of care for industry and society as a whole12,18. Pa-
tients with disabling back pain who enter the Workers’
Compensation system face an adversarial process that
can, in the end, reward disability7. Because the diagno-
sis is not infallible and critically depends on patients’
reports of symptoms, perceptions of pain and their
functional effect can be skewed by the Workers’ Com-
pensation process.

The injured worker needs the physician to validate
his or her symptoms to get financial support15. The im-
portant role of the patient’s symptoms and their poten-
tial to lead the physician to the wrong diagnosis and to
potentially ineffective treatments have led physicians to
develop objective findings, such as the signs described
by Waddell et al.35, that can identify patients with inap-
propriate pain responses. Physicians may avoid operat-
ing on patients who are thought to view an operation as
a way to validate their claim of a back injury. Thus, re-
luctance to offer certain forms of treatment to patients
who are seeking Workers’ Compensation is under-
standable34. Indeed, our patients who initially had been
receiving Workers’ Compensation were less likely to be
managed operatively even though the objective evi-
dence of sciatica was similar to that for patients who
had not been receiving Workers’ Compensation2.

Nevertheless, a physician’s reluctance to operate on
a patient with sciatica who is receiving Workers’ Com-
pensation must be tempered by the fact that the patient
may benefit from an operation. Our findings that the
type of treatment did not influence long-term disability

or work status do not imply that all patients who are
receiving disability compensation should be managed
nonoperatively. The better symptom and functional sta-
tus outcomes for the operatively managed patients who
initially had been receiving Workers’ Compensation
may justify operative management as long as patients
and surgeons recognize that the goal of the manage-
ment is to reduce symptoms and improve function but
not necessarily to hasten the return to work.

Our observations highlight the challenges in caring
for patients who have disabling back pain and sciatica.
Physicians evaluating the need for an elective opera-
tion in patients with sciatica who are receiving Work-
ers’ Compensation need better methods to identify
those who will benefit. Patients need to understand
the likely effects of alternative forms of treatment on
the symptoms, functional status, and disability status.
Given the time constraints of office visits, providing pa-
tients with more detailed information about treatment
outcomes may improve decisions for individual pa-
tients and result in better outcomes33. Employers, insur-
ers, and policymakers also need to understand that,
while certain forms of treatment may not markedly re-
duce disability benefit claims, reductions in symptoms,
improvement in functional status, and enhanced pa-
tient satisfaction remain important, valid outcomes.
Changes in the Workers’ Compensation system, such as
creation of a less adversarial atmosphere for compen-
sation claims7, more accommodating workplaces17, and
efforts to better prepare individuals to return to physi-
cally demanding work25, may encourage patients with
resolving symptoms to return to work and to stop
collecting disability compensation sooner. Finally, re-
search that assesses both medical and work-based in-
terventions is needed to better define their relative
roles in efficient treatment strategies.
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