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Background: A better understanding
of the factors influencing return to work
(RTW) after major limb trauma is essen-
tial in reducing the high costs associated
with these injuries.

Methods: Patients (n � 423) who un-
derwent amputation or reconstruction after
limb threatening lower extremity trauma
and who were working before the injury
were prospectively evaluated at 3, 6, 12, 24,
and 84 months. Time to first RTW was
assessed. For individuals working at 84
months, the percentage of time limited in
performance at work was estimated using
the Work Limitations Questionnaire.

Results: Estimates of the cumulative
proportion returning to work at 3, 6, 12,
24, and 84 months were 0.12, 0.28, 0.42,
0.51, and 0.58. Patients working at 84
months were, on average, limited in their
ability to perform the demands of their
job 20 to 25% of the time. In the context of
a Cox proportional hazards model, differ-
ences in RTW outcomes by treatment
(amputation versus reconstruction) were
not statistically significant. Factors that
were significantly associated (p < 0.05)
with higher rates of RTW include younger
age, being White, higher education, being
a nonsmoker, average to high self efficacy,

preinjury job tenure, higher job involve-
ment, and no litigation. Early (3 month)
assessments of pain and physical function-
ing were significant predictors of RTW.

Conclusions: Return to work after
severe lower extremity trauma remains a
challenge. Although the causal pathway
from injury to impairment and work dis-
ability is complex, this study points to
several factors that influence RTW that
suggest strategies for intervention.
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The Lower Extremity Assessment Project (LEAP) was
designed to examine functional outcomes after amputa-
tion versus reconstruction for a severe lower extremity

injury. Results of this 7-year prospective cohort study have
shown little difference in functional outcomes by treatment

group.1–6 However, overall physical and psychosocial out-
comes were shown to be poor for both groups of patients. At
7 years postinjury, nearly one-half of patients with major
limb trauma report significant physical disability as measured
by scores of ten or greater on the physical subscale of the
Sickness Impact Profile (SIP). Over one-third report scores of
10 or greater on the psychosocial subscale of the SIP.2

These studies also showed that only 58% of those work-
ing before the injury had returned to work 7 years later.2

Because the majority of patients sustaining limb-threatening
injuries are in the labor force at the time of their injury, return
to work (RTW) is arguably one of the most important metrics
against which to evaluate treatment outcomes. In this article
we examine RTW in more detail for this patient population.
We estimate the time (in days) of first RTW for important
subgroups of the patient population and examine the factors
influencing the probability and time to RTW with the goal of
identifying opportunities for early intervention. Based on
previous studies, we hypothesize these factors to include: (1)
the extent and severity of the injury, (2) preinjury character-
istics of the patient (i.e. socioeconomic status, health habits,
general personality traits and self efficacy, extent of social
support available to the patient), (3) characteristics of the
preinjury job (i.e. occupation, physical demands of the job,
tenure at the job, job satisfaction, job flexibility), (4) moti-
vation to work and receipt of disability compensation, and (5)
baseline (3 month postinjury) measures of physical function-
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ing, pain, depression and anxiety. Finally, for individuals who
are working at 7 years postinjury we examine their limitations
at the job using a new measure, the Work Limitations Ques-
tionnaire (WLQ).7

METHODS AND MATERIALS
The LEAP is a prospective cohort study of 601 patients

admitted to 8 Level I trauma centers for treatment of a severe
lower extremity injury below the distal femur. The study
design has been described in detail elsewhere and is summa-
rized here.1,2,6 Individuals were consented into the study
before discharge from the trauma center and then followed at
3, 6, 12, 24, and 84 months postinjury. At the 3, 6, 12, and 24
month follow-ups, patients returned to the hospital and were
asked to participate in independent evaluations by both an
orthopedic surgeon (to ascertain complications and status of
the involved limb) and a physical therapist (to ascertain
impairment and functional limitations). At each follow-up
study participants were also interviewed by a research nurse
to assess self-reported functional status and overall sense
of well-being. At 84 months, study participants were inter-
viewed by telephone.

Study Population
Eligible for participation in the LEAP study were adults

aged 18 to 69 presenting with one or more of the following
lower extremity injuries: Gustilo grade IIIB and IIIC frac-
tures, selected grade IIIA fractures, dysvascular limbs (i.e.
knee dislocations, closed tibia fractures, or penetrating wounds
with vascular injury), major soft tissue injuries to the tibia
(i.e. degloving or severe crush/avulsion injury), and severe
foot injuries (i.e. open pilon or grade IIIB ankle fractures and
severe hind or midfoot injuries).1,6 Excluded were patients
with a Glasgow Coma Scale (GCS) score �15 at 21 days or
discharge; a spinal cord deficit; prior leg or foot amputation;
or a third degree burn on the injured leg. Also excluded were
patients who were transferred to the participating center �24
hours, patients who did not speak English or Spanish, patients
with a documented psychiatric disorder or mental retardation
and patients who were on active military duty or who lived
outside the hospital’s catchment area. Further detail regarding
inclusion and exclusion criteria can be found in previous
publications.1,6

The analysis of return to work (RTW) outcomes is based
on LEAP patients who were working for pay during the week
before they were injured and who suffered a severe injury to
one but not both legs. A total of 433 patients of the original
LEAP cohort met these criteria. Of these 433, 10 (2.3%) were
completely lost to follow-up leaving 423 patients who form
the basis of the present analysis. RTW status at 84 months
was unknown for 70 patients because of one or more missing
interviews at 3, 6, 12, or 24 months. However, all available
data on these patients are used in the analysis; observations
regarding RTW status were accordingly censored at 3 months

(three patients), 6 months (four patients), 12 months (eight
patients), or 24 months (55 patients).

At discharge from the hospital, 116 patients eligible for
the present analysis had undergone amputation (including 33
patients with a functionally severed leg at admission). After
initial discharge, 16 additional patients underwent amputa-
tion: eight by 3 months, three between 3 and 6 months, and
five after 6 months. Twenty-eight percent of patients sus-
tained a nonstudy injury to the ipsilateral leg; 19% sustained
a nonstudy injury to the contralateral leg; and 56% sustained
injuries to other body regions. The majority of injuries re-
sulted from motor vehicle (28%), motorcycle (22%), and
pedestrian (12%) injuries.

Measuring RTW Outcomes
Self-reported days to first return to work was the primary

outcome of interest. Patients who returned to work were
asked whether they were working for the same employer and
doing the same type of work as before the injury. They were
also asked whether they had any limitations in the amount or
type of work they were able to do at their current job. Those
who had not yet returned to work were asked about their
current major activity and the reason why they were not yet
back to work.

Individuals who were working at the 84-month follow-up
were also asked to complete the 25-item version of the Work
Limitations Questionnaire (WLQ-25).7 The WLQ measures
the degree to which individuals who are employed experience
limitations on-the-job because of their health, or in the
present study, problems with their injured leg. It asks respon-
dents to rate their levels of difficulty or ability to perform 25
specific job demands grouped into four major categories or
types of demands: (1) time management demands (i.e. time
and scheduling demands); (2) physical demands (i.e. de-
mands that involve bodily strength, movement, endurance,
coordination and flexibility); (3) mental/interpersonal de-
mands (i.e. cognitively demanding tasks, tasks that involve
processing of sensory information and interactions with peo-
ple); and (4) output demands (i.e. work quantity and quality).
Four scores ranging from 0 (limited none of the time) to 100
(limited all of the time) are derived for each of these four
categories of demands. Scores represent the percentage of
time in the past 2 weeks, respondents were limited in their
ability to perform each category of job demands. Responses
to each WLQ item includes a “does not apply to my job”
option and scored as “not-applicable.” Scores are derived by
averaging all item responses (scored 1–4) that are not scored
not-applicable and multiplying by 25. The WLQ, while a
relatively new scale, has been shown to have excellent scal-
ing properties, as well as construct and criterion validity.7–10

WLQ scores obtained in this study were compared with
predicted norms based on the composition of the study pop-
ulation (D. Lerner, MS, PhD, September, 2004, personal
communication).
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Measuring Covariates and Early Predictors of RTW
All leg injuries were prospectively classified using (1)

the Gustilo11 and Tscherne12 fracture classifications; (2) the
AO/OTA classification of long bone fractures and soft tissue
injury;13,14 and (3) components of the Mangled Extremity
Severity Score (MESS),15 the Hannover Fracture Scale16;
the Limb Salvage Index (LSI)17; and the Predictive Salvage
Index (PSI).18 As described elsewhere, components of these
instruments were used to estimate the likelihood of an
amputation.1,19 These scores, heretofore referred to as p-amp
scores, were subsequently used together with other covariates
in a regression to model RTW outcomes. Patients who ar-
rived at the hospital with a severed leg were assigned a p-amp
score of 1.00. The construction of a single score effectively
reduces the number of variables to be included in the regres-
sion model and increases the efficiency with which one can
estimate the treatment effect.

The severity of nonstudy injuries to the leg or other
body regions was classified using the Injury Severity Scale
(ISS) score20 and maximum Abbreviated Injury Scale (AIS)
scores21 of the contralateral and ipsilateral nonstudy leg in-
juries. The presence of shock was defined as systolic blood
pressure lower than 90 mm Hg before the initiation of resus-
citation. To account for the impact of complications on re-
covery, rehospitalization for one or more of the following
conditions was recorded: late amputation or stump revision,
fracture nonunion, hardware failure, flap loss, wound infec-
tion, or osteomylitis.1,2,6

Characteristics of the patient and his or her health status
preinjury that were hypothesized to influence outcome have
been described in detail elsewhere1,2,6 and include: (1) socio-
demographics as measured by age, gender, education and
marital status; (2) poverty status as measured by household
income as a percent of the federal poverty level defined by
the Bureau of the Census;22 (3) health insurance status at the
time of the injury; (4) personality as assessed using the NEO
Personality Inventory (NEO-PI)23; (5) work self efficacy or
the belief that one is able to return to work within certain time
parameters;24,25 (6) social support assessed using a modified
version of the Inventory of Socially Supportive Behaviors
(ISSB);26,27 (7) self reported health status preinjury (rated as
excellent, very good, good, fair, or poor);28 (8) presence of
chronic conditions ascertained by asking patients whether a
doctor or other health professional ever told them they had
one or more of fourteen conditions; (9) smoking habits;28 and
(10) drinking behavior assessed using the shortened version
of the Michigan Alcoholism Screening Test (SMAST).29 In-
formation necessary to derive these measures was obtained as
part of the hospital discharge interview. In completing this
interview, respondents were asked to think of themselves
before the injury.

Characteristics of the patient’s preinjury job and job
involvement hypothesized to impact on return to work in-
cluded: (1) occupation and industry categorized according to

the Standard Occupational Classification Codes published by
the Bureau of the Census;30 (2) physical demands of the job
determined by asking respondents how often they performed
the following activities on their job: walk, use stairs and
inclines, stand for long periods, stoop, crouch, or kneel, and
lift weights as heavy as 50 pounds;31 (3) number of years at
the preinjury job; (4) job satisfaction determined using five
questions included in the Quality of Employment Survey;32

and (5) job involvement assessed using the short version of
the Internal Work Motivation Scale that measures the extent
to which the worker experiences positive feelings when doing
well and negative reactions when performing poorly.33 Fi-
nally, a series of questions were asked at follow-up to ascer-
tain whether patients were receiving disability compensation
for their injury and whether legal services were retained.34

Baseline characteristics of physical functioning, pain,
depression, and anxiety were measured at 3 months postin-
jury using the physical health subscore of the Sickness Impact
Profile,35 the visual analog scale for pain,36 and the depres-
sion and anxiety subscales of the Brief Symptom Inventory.37

All of these measures are well validated and discussed in
previous publications in the context of the LEAP study.1,4,6

Analysis
The main dependent variable in the analysis is the time

(in days) from injury to the first time the study patient
returned to work regardless of whether he or she returned to
the same job. Kaplan-Meier estimates of the cumulative pro-
portion of persons first returning to work at 3, 6, 12, 24, and
84 months postinjury were computed38 and estimates of the
median time to work derived. These estimates take into ac-
count how long patients were followed as well as when (if
ever) they first returned to work within the year postinjury.
As such, they use available data on all 423 patients in the
study sample. Estimates of the cumulative proportion return-
ing to work were examined by each of the patient risk factors
considered one at a time. The statistical significance of the
association between each risk factor and the cumulative prob-
ability of return to work was assessed using a log-rank test.38

A proportional hazards regression model was used to
estimate the combined effect of multiple risk factors and
hospital treatment on RTW outcomes.39 Treatment was de-
fined using five categories: BKA, AKA, TKA, whole or
partial foot amputations, and reconstruction. Amputations
occurring within the first 3 months postinjury (n � 8) were
classified within the appropriate amputation group. A propor-
tional hazards regression model assumes that the effect of any
given covariate on the hazard function or (instantaneous) rate
of returning to work remains constant over time. In cases
where it appeared a covariate effect changed over time, that
covariate was treated as time-dependent and its effect was
estimated for each of the four periods (0–3, 3–6, 6–12,
12–24, and 24–84 months) separately. The extent to which
the effect of patient and job characteristics on return to work
differed for injuries resulting in amputation or reconstruction
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was also examined by incorporating the appropriate interac-
tion terms into the model. The size and statistical significance
of the effects are summarized by the rate ratios and their
associated 95% confidence intervals. The rate ratio provides
an estimate of the relative likelihood of returning to work at
any point in time during the year postinjury.

RESULTS
Unadjusted Kaplan-Meier estimates of the cumulative

proportion of individuals returning to work at 3, 6, 12, 24, and
84 months postinjury were 0.12, 0.28, 0.42, 0.51, and 0.58,
respectively. The median time to return to work was 600 days
or 1.6 years postinjury. Of those who had returned to work
within 84 months, 68% first returned to work with some
limitation in the amount or type of work they were able to do.
One quarter (26%) returned to a different type of job because
of residual limitations associated with their injury. A total of
47 patients were working at 24 months but were not working
at 84 months postinjury.

The mean WLQ scores for those working at 84 months
postinjury were significantly higher than expected for a group
of individuals of similar age, gender, socioeconomic status,
and occupation (Fig. 1). The differences in work limitations
were significant (p � 0.05) across all four dimensions of the
WLQ and indicate that LEAP patients were, on average,
limited in their ability to perform each category of job de-
mands about 20 to 25% of the time.

Of those who had not returned to work by 84 months,
13% were laid off or looking for work, 44% had retired from
their preinjury job, 20% indicated they were managing the
household, 3% were going to school, and 20% were doing
something other than looking for work, keeping house, or
going to school. Three quarters (76%) indicated that the
reason they had not returned to work was related to their
injury.

Cumulative proportions returning to work by 84 months
postinjury are 0.62 for reconstruction versus 0.47 for ampu-
tation patients (Fig. 2 and Table 1). The difference in overall
recovery curves for amputation versus reconstruction patients
is statistically significant (p � 0.05). When other factors are
taken into account, however, these differences by treatment

are negligible and not statistically significant (Table 2). Char-
acteristics of the patient that are significantly associated (p �
0.05) with higher rates of RTW include: age �55, being
white, having a high school or college education, being a
nonsmoker and having average to high self efficacy. Individ-
uals who are motivated to work as measured by high job
involvement and who were in their preinjury job for one or
more years before their injury were also more likely to get
back to work sooner. Involvement with the legal system for
obtaining compensation was associated with lower rates of
return to work. Although poverty, having no health insurance,
having a drinking problem, and low levels of social support
were significant predictors of RTW in a bivariate analysis,
they were not significant when considered in the context of
other factors. Similarly, employment in blue collar jobs and
jobs with high physical demands were associated with sig-
nificantly lower rates of return to work when considered as

Fig. 1. Mean scores on the WLQ LEAP patients vs. population
norms.

Fig. 2. Kaplan-Meier estimates of the cumulative proportion re-
turning to work.

Table 1 Kaplan Meier Estimates of the Cumulative
Proportion of RTW and Median Days to RTW by
Treatment Group

Number of
Patients

Proportion with First
RTW by

Median
Days to

RTW12 mo 24 mo 84 mo

All LEAP patients 423 0.42 0.51 0.58 600
All reconstructions 299 0.43 0.55 0.62 549

Tibia shaft 85 0.42 0.58 0.69 547
Tibia articular

fracture
150 0.39 0.49 0.55 738

Foot fracture 37 0.43 0.57 0.57 454
Soft tissue injury 27 0.67 0.70 0.75 170

All amputations 124 0.38 0.42 0.47 �7 yr
Foot 11 0.36 0.34 0.49 �7 yr
Below the knee 76 0.37 0.42 0.47 �7 yr
Above the knee 21 0.50 0.56 0.56 246
Through the knee 16 0.38 0.43 0.43 �7 yr

RTW, return to work; LEAP, Lower Extremity Assessment
Project.
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risk factors one at a time but not in the context of other
variables.

Baseline (3 month) levels of both pain and physical
functioning were highly significant predictors of RTW
postinjury. Both depression and anxiety were significant pre-
dictors of RTW but only when pain and physical functioning
were not included in the regression. This result is likely
because of the interdependence of pain and physical func-
tioning on the one hand and depression and anxiety on the
other.

DISCUSSION
This detailed analysis of RTW after severe lower extrem-

ity trauma confirms our previous results that differences in
functional outcomes after amputation or reconstruction are
negligible, but that regardless of treatment, outcomes are
poor. The cumulative proportion returning to work by 7 years
is estimated at 0.58. Although this cumulative proportion
returning to work is somewhat higher for individuals under-
going reconstruction versus amputations (0.58 vs. 0.47) the
difference is not significant after adjusting for differences in
the two patient populations. Over three-quarters of those not
returning to work indicate it is because of their injury. Even
those who do return to work have limitations performing at
the job. Based on the WLQ, we estimate that LEAP patients
who are working at 84 months postinjury are limited in
performance approximately 20 to 25% of the time they are
working.

These results underscore the public health impact of
these injuries in terms of lost productivity because of both
absenteeism (i.e. lost work days) as well as presenteeism (i.e.
on-the-job disability). Concerns regarding increasing costs of
illness and injury have largely focused on rising health care
expenditures. Although these concerns are well founded, di-
rect expenditures represent a small percentage of the total
costs associated with injury. Previous studies have shown that
indirect costs associated with lost productivity (largely based
on just absenteeism and not presenteeism) are nearly twice
the direct health care costs.40–42 Thus, to significantly reduce
the impact of injury on overall societal costs of injury, we
must develop a better understanding of the factors that con-
tribute to high productivity losses among survivors.43

Not surprisingly, baseline (3 month) assessments of both
physical functioning as well as pain were significant predic-
tors of RTW. These early assessments are associated with the
physical impairment associated with the injury. Age is also a
factor in recovery, with persons age 55 to 69 at the time of the
injury at significantly lower probability of return to work
compared with those below the age of 55. After adjusting for
levels of physical functioning, pain and age, several other
factors are important in explaining differences in the rate of
RTW. Several studies have emphasized the importance of
education in predicting RTW after injury.43–47 Education, in
addition to being correlated with occupation and income, may
reflect the individual’s expectations for recovery or their
ability to adapt to changing circumstances. Although both
occupation and job demands were significant predictors of
the rate of RTW when examined one at a time, their effect
was diminished after adjusting for education. However, ten-
ure at the job preinjury remained a significant predictor as did
job involvement. Although published evidence on the impor-
tance of work motivation and job involvement in predicting
work disability is equivocal, some studies have shown that
individuals who are involved in the general work role and are
self-motivated to work are more likely to work after a major

Table 2 Relative Rate Ratios of RTW Within 84
Months Postinjury

Relative
Rate Ratio 95% CI

P-amp score** 0.35 (0.18, 0.71)
Treatment†

Reconstuction 1.00 Reference
Foot amputation 0.96 (0.37, 2.55)
BKA 1.03 (0.62, 1.71)
AKA 1.13 (0.53, 2.42)
TKA 1.44 (0.66, 3.13)

Age
�25 1.00 Reference
25–34 0.87 (0.57, 1.33)
35–44 0.80 (0.51, 1.25)
45–54 0.72 (0.44, 1.17)
�55* 0.41 (0.18, 0.92)

Gender
Female 1.00 Reference
Male§ 1.39 (0.96, 2.01)

Race
Non-White 1.00 Reference
White** 1.82 (1.23, 2.70)

Education
Less than high school 1.00 Reference
High school grad** 1.86 (1.20, 2.86)
Some college** 3.02 (1.92, 4.74)

Smoking status
Current smoker 1.00 Reference
Quit smoking§ 1.42 (0.96, 2.11)
Never smoked** 1.87 (1.29, 2.70)

Involvement with legal system
Yes 1.00 Reference
No** 1.61 (1.19, 2.17)

Self efficacy
Low 1.00 Reference
Average** 2.58 (1.68, 3.95)
High** 3.88 (2.45, 6.16)

Job tenure
�1 yr 1.00 Reference
1 yr or more** 1.63 (1.14, 2.32)

Job involvement
Low-moderate 1.00 Reference
High* 1.44 (1.07, 1.92)

3 Month VAS pain (0–100)** 0.98 (0.98, 0.99)
3 Month physical SIP score (0–100)** 0.97 (0.96, 0.98)

* p � 0.05; ** p � 0.01; § p � 0.10.
† Amputation status is based on 3 mo status (includes eight

salvages that went on to amputation).
RTW, return to work.
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illness or injury. Consistent with other studies, involvement
with the legal system for obtaining compensation was shown
here to be a disincentive for return to work.43,46–48

One of the most important predictors of the rate of RTW
in this study was work self efficacy or the belief that one is
able to return to work within certain time parameters. Persons
with low self-efficacy are more likely to disengage from the
coping process because failure is expected. Self-efficacy can
be both taught and improved49 and forms the basis of self-
management programs that have been developed and
shown to be effective for improving function for persons with
chronic diseases such as arthritis, diabetes and chronic
pain.50,51 These programs, however, have not typically fo-
cused on employment maintenance or return to work. More
recently, however, group programs based on self manage-
ment principles have been developed to address employment
issues. Specifically, Vinokur and colleagues52 developed the
job-search (JOBS) intervention that uses active teaching and
learning to increase self-efficacy and prevent the negative
effects of unemployment on mental health and well being.
The results of this study and others argue for development of
similar programs specifically designed for persons recovering
from severe orthopedic trauma.

The results of this study must be interpreted in light of its
limitations. Follow-up rates at seven years were respectable
although RTW status by 84 months was unknown for 70
patients (16.5%) because of one or more missing interviews
at 3, 6, 12, or 24 months. However, all available data on these
patients are used in the analysis; observations regarding RTW
status were accordingly censored at 3 months (three patients),
6 months (four patients), 12 months (eight patients), or 24
months (55 patients). Patients with missing data tend to be of
lower socioeconomic status suggesting that our results re-
garding poor overall rates of RTW may actually underesti-
mate the full extent of the problem. It is also important to note
that an analysis restricted to only those with complete data
produced similar results. Perhaps most important, the results
of the study are not generalizable beyond Level I trauma
centers. Clinical outcomes observed in this study, especially
for the reconstruction patients, may well represent “better
than average” results, given the injury volume and experience
of the participating clinical centers.

Finally, the focus of the present analysis is on first return
to work. We found that among those who had returned to
work by 24 months, 47 were not working at 84 months. An
additional 12 individuals who were working at 84 months
become unemployed at least once during the 7-year period.
These figures, together with the data on work limitations
suggest that job retention for these individuals may be prob-
lematic. A more in-depth analysis of patterns of work post
injury is warranted as is as assessment of the role of work-
place disability management strategies for promoting job
retention as well as early return to work.48

In conclusion, return to work after severe lower extrem-
ity trauma remains a challenge for many individuals. Al-

though poor physical functioning associated with residual
impairment is a significant determinant of RTW, other factors
influence the translation of poor physical function into poor
vocational outcomes. Although the causal pathway from in-
jury to impairment and work disability is complex, it appears
that baseline measures of pain and self efficacy are important
contributors. Increased understanding of these causal path-
ways is essential for identifying effective strategies for im-
proving RTW outcomes and targeting these strategies to
those who need them most.48
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