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Abstract

Purpose The purpose of this study was to descriptively quantify experiences of injured workers with permanent impairment
during their first year of work reintegration. Methods A representative survey was conducted to characterize health, dis-
ability, pain, employment, reinjury, and economic outcomes for 598 workers with permanent impairment who had returned
to work during the year after workers’ compensation claim closure. Survey responses were summarized by degree of whole
body impairment (< 10% vs. > 10%). Results Injured workers who had returned to work reported that permanent impairment
made it difficult to get a job (47%) and to keep their job (58%). A year after claim closure, 66% reported moderate to very
severe pain; 40% reported pain interference with work. About 13% reported new work injuries; over half thought permanent
impairment increased their reinjury risk. Asked to compare current to pre-injury work status, workers with a higher degree
of impairment more frequently reported working fewer hours (OR 1.60; 95% CI 1.06, 2.42), earning less (OR 1.56; 95% CI
1.04, 2.36), and being at higher risk of losing their current job due to their impairment (OR 1.66; 95% CI 1.01, 2.71). Con-
clusions Injured workers with permanent impairment face long-term challenges related to health limitations, chronic pain,
work reintegration, and economic impacts. Workers with a higher degree of impairment more frequently reported several
economic and job security challenges. Developing workplace and workers’ compensation-based interventions that reduce
return-to-work interruption and reinjury for workers with permanent impairment should be prioritized as an important public
health and societal goal.

Keywords Occupational injuries - Workers’ compensation - Return to work - Chronic pain - Health status

Introduction

Roughly 10% of the nearly 3 million annual nonfatal occu-
pational injuries and illnesses in the U.S. result in perma-
nent impairment and a permanent partial disability (PPD)
award [1]. Workers’ compensation (WC)-based PPD awards
04 Jeanne M. Sears are intended to compensate injured workers for permanent

jeannes @uw.edu impairment resulting from work injuries or illnesses (e.g.,
vision or hearing loss, amputation, spinal impairment) that
prevent a worker from working at full physical capacity, but
do not completely preclude returning to work. Throughout
this paper, permanent impairment is used specifically in the
context of a WC-based PPD award, while disability is used
to refer to functional limitations more generally.

Workers disabled by an occupational injury face substan-
tial employment challenges, even after vocational retrain-
Canadian Memorial Chiropractic College, Toronto, ON, ing to facilitate returning to work [2]. After initial return to
Canada work following a work injury, many workers with perma-
nent impairment face return-to-work interruption (breaks
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in employment due to reinjury, disability, lay-off, etc.) [3].
Permanent impairment puts workers at higher risk of mor-
tality [4], in addition to higher risk of return-to-work chal-
lenges related to unstable health, functional disability, and
pain [2, 3, 5-7]. Disabled workers have unemployment rates
that are 50% higher than other workers, and are more likely
to work part-time and in entry-level jobs [8, 9]. Workplace
functional limitations are prevalent—reported by 22% of
employed U.S. workers [10]. Physical disability is the most
common reason to exit the workforce before age 60 [11].
Among Canadian workers who were 50-64 years of age and
had a permanent impairment, a higher (more severe) impair-
ment rating was associated with earlier labor force exit [12].

Although reinjury rates specific to workers with perma-
nent impairment are unknown, workers with disabilities are
more than twice as likely to incur work injuries as those
without disabilities [6]. Occupational injuries are more com-
mon, more severe, and more costly among workers with
hearing and visual impairments [13—15] and other persistent
disabilities [16, 17]. Subsequent work injuries are generally
more severe and more costly than initial injuries [18, 19].
Injured workers are at heightened risk of both injury exac-
erbation/repetition and new injuries during the first 12 to
18 months after initial injury [18, 20-22].

Employment is a critical social determinant of health
[23], and successful return to work is important for the
health and economic stability of workers and for workplace
productivity. The purpose of this study was to descriptively
quantify the self-reported experiences of injured workers
during their first year of work reintegration after WC claim
closure with a PPD award—a time period that may involve
particularly high risks of reinjury and job loss, and which
may also determine long-term employment prospects. We
used a representative exploratory survey to characterize
health, disability, pain, return-to-work interruption, rein-
jury, and economic outcomes for these workers. In addition,
we summarized survey responses by degree of whole body
impairment (< 10% WBI vs. > 10% WBI).

Methods
Study Design

We conducted a representative descriptive cross-sectional
survey designed to gather information about the first year of
work reintegration for a retrospective cohort of Washington
State workers with a work-related permanent impairment
and associated PPD award recorded by the Washington State
Department of Labor and Industries (L&I). The degree of
permanent impairment was rated at WC claim closure (see
Data definitions section), and the initial sample was identi-
fied by L&I staff, who delivered contact information along
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with administrative WC claims data to the research team.
The survey was conducted about a year after PPD rating
and claim closure.

Administrative Data Source

Washington State has a single payer WC system (the State
Fund) that covers approximately 70% of workers specified
by Washington’s Industrial Insurance Act [24]. L&I per-
forms the functions of an insurer for State Fund claims and
administers the state WC system for both State Fund and
self-insured employers (who account for the remaining
30%). Private WC insurers do not operate in Washington
State, which facilitates population-based research [25].

Several months before the survey, we obtained L&I
administrative data associated with the qualifying closed
claim for all potentially eligible workers, including contact
information, claim descriptors (e.g., injury date, State Fund
or self-insured coverage, claim status), sociodemographic
information (e.g., gender, age, county of residence), employ-
ment information at time of the pertinent injury (e.g., occu-
pation, industry), vocational rehabilitation involvement,
and PPD data (e.g., body part, impairment percentages).
For State Fund claims only, we also obtained data regarding
total medical costs and total number of compensated days
for time lost from work.

Study Population and Sample Frame

Workers were potentially eligible for this study if they met
inclusion criteria by having (1) an accepted Washington
State WC claim (either State Fund or self-insured) that (2)
closed between January 1, 2018 and April 30, 2018 with
(3) an associated PPD award. Prior to delivering contact
information and administrative data for potentially eligible
workers to the research team, L&I staff applied six exclu-
sion criteria: (1) no valid phone number on record; (2) under
age 18 when injured; (3) fatal or total permanent disability
claims; (4) residence outside Washington State; (5) L&l
employees and other confidentiality exclusions imposed by
L&I; and (6) deceased workers. After applying inclusion and
exclusion criteria, L&I staff identified 2541 workers who
were potentially eligible for the survey during the speci-
fied time period. This served as the initial sample frame.
We attempted to interview all eligible workers in this sam-
ple, and no probability sampling was conducted. Two addi-
tional exclusion criteria could be determined only during
eligibility screening by survey interviewers: (1) language
or comprehension barrier; and (2) no return to work since
the impairment, as determined by a worker’s response to
the question, “Have you returned to work since the injury
that caused your impairment or disability, even if only very
briefly?” Although only workers who had returned to work
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were surveyed, eligibility questions were structured to allow
for estimation of the percentage of workers with permanent
impairment who had not returned to work at all since claim
closure.

Survey Development and Survey Domains

The worker survey was developed in collaboration with L&I
experts and stakeholders, and by consulting the relevant
research and grey literature. Where feasible, questions were
drawn from previously conducted surveys [26-35]. We que-
ried respondents about eight of the 18 conditions from the
Functional Comorbidity Index, which is a validated instru-
ment for predicting functional outcomes in community-
based adult populations [36]. We selected the eight condi-
tions (i.e., arthritis, chronic back pain/disease, depression,
anxiety, obesity, upper gastrointestinal disease, asthma, dia-
betes) because they were identified as the most prevalent (at
least 5%) among workers with Washington State WC claims
for (1) carpal tunnel syndrome, and (2) upper extremity frac-
tures [37]. Survey content was also developed using findings
from previous surveys and qualitative interviews of workers
who returned to work after vocational rehabilitation, with a
focus on patterns of employment and return-to-work inter-
ruption, reinjury, and potentially modifiable workplace and
WC-based risk factors [7, 20, 34, 35]. Expert consultation
was provided by the Survey Research Division of the Social
Development Research Group, an interdisciplinary research
team based in the University of Washington School of Social
Work. Survey questions were finalized after internal testing
and timing by Survey Research Division staff. Results pre-
sented herein focus on five domains: (1) worker and injury
characteristics; (2) health, function, impairment, and pain;
(3) chronic health conditions and their effect on ability to
work; (4) workforce reintegration, return-to-work interrup-
tion, and reinjury; and (5) economic outcomes.

Survey Administration and Response Bias
Assessment

Computer-assisted interviews were conducted by Survey
Research Division staff from February 6 through April 20,
2019. There were at least 4 to 8 call attempts per worker,
which varied by day (weekday/weekend) and time of day.
Workers were interviewed about a year (11-15 months) after
claim closure (mean: 12.8 months). Interviews averaged
39 min each. Advance recruitment letters offered mecha-
nisms to opt-out or schedule an interview and described the
30 USD gift card for participation, which was provided by
mail or email after the interview. Respondents contacted by
phone were given the option to reschedule the interview at
a convenient time.

In total, 599 interviews were conducted (582 complete
and 17 partial interviews). Sample exclusions and attrition
are depicted in Fig. 1. The response rate was calculated fol-
lowing recommendations published by the American Associ-
ation for Public Opinion Research (AAPOR) [38]. The over-
all adjusted response rate was 53.8%, following the standard
AAPOR formula for Response Rate 4, selected because it (1)
includes partial surveys in the numerator (enough questions
were answered that they were usable for many purposes),
and (2) includes an adjustment for the estimated proportion
of workers with unknown eligibility that were eligible (e),
which we calculated using the conservative AAPOR default
method (proportion of eligible workers among all workers
in the sample for which a definitive determination of sta-
tus was obtained), resulting in e =0.438 (609 eligible/609
eligible + 780 ineligible). The Response Rate 4 formula is:
(Complete interviews [n=582] + partial interviews [n=17])/
((Complete interviews [n=582]+ partial interviews
[n=17]) + (Eligible, non-interview [n=10]) + e(Unknown
eligibility, non-interview [n=1152])) [38].

After excluding workers found ineligible during screen-
ing, survey respondents (N =599) were compared to non-
respondents (N =1573) using administrative WC data. On
average, respondents were about one year younger when
surveyed (49.3 years old; SD 11.6) compared to nonrespond-
ents (50.7 years old; SD 11.6). For both respondents and
nonrespondents, 2016 was the median injury year. Respond-
ents did not substantially or significantly differ from nonre-
spondents with regard to any of the following characteristics:
State Fund vs. self-insured coverage, whether the qualifying
closed claim was their first Washington State WC claim,
age at injury, gender, adjusted pre-injury wage, urban—rural
residence, whether a vocational rehabilitation plan was com-
pleted, and—among State Fund claims only, due to data
availability—traumatic injury vs. other injury type, and
injury severity (maximum Abbreviated Injury Scale).

Data Definitions

Washington State defines impairment as permanent ana-
tomic or functional abnormality or loss of function after
maximum medical improvement has been achieved [39].
Workers may be rated with regard to degree of impairment
for a PPD award if treatment has been completed and the
worker is still able to work, but has suffered a permanent
loss of function [40]. Washington State uses two different
PPD rating systems, depending on the type of impairment:
(1) specified PPD, and (2) unspecified PPD [39]. Awards
for specified PPD impairments are listed in state rule, and
include amputation, loss of function of extremities, hear-
ing loss, and vision loss. Impairment for loss of function of
extremities or partial hearing or vision loss is rated using the
AMA Guides to the Evaluation of Permanent Impairment,
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Inclusion criteria

1. Workers’ compensation claim accepted by Washington State Department of Labor and Industries

2. Permanent partial disability award

3. Claim closure date between 1/1/2018 and 4/30/2018

Exclusion criteria
1. No valid telephone number on record (9%)
2. Under age 18 on the date of injury (<1%)

3. Medical-only, fatal, and total permanent disability claims (24%)
4. Mailing/residence address outside Washington State (9%)
5. Employees of Labor and Industries; workers with other special confidentiality restrictions (<1%)
6. Workers identified by Labor and Industries as being deceased (<1%)
Sample delivered by L&I: N=2541

Not contacted (eg, no answer, busy signal); unknown eligibility (n=1152)
Remaining sample: N=1389

Determined ineligible before consent
1. Wrong number/no phone number available (n=411)
2. Language/comprehension barrier (n=154)

3. Moved out of state (n=11)
4. Deceased (n=4)

Remaining sample: N=809

Contacted, declined to participate (n=10)
Remaining sample: N=799

Screened for eligibility after consent

1. No recall of claim (n=15)

2. No recall of impairment (n=14)

3. No return to work (n=171)
Interviews: N=599

Fig. 1 Study sample selection

5th Edition [41], unless otherwise mandated by L&I.
Unspecified PPD impairments include internal injuries, back
injuries, mental health conditions, respiratory disorders, and
other disorders affecting the internal organs; these are rated
using category award schedules that are updated each fiscal
year and applied based on injury date [40].

Administrative WC PPD data are difficult to summarize
for various reasons (i.e., there were frequently multiple
entries for the same PPD award, which were often indistin-
guishable as to whether they represented duplicate entries,
multiple/bilateral injuries, pre-existing unpaid impairment
based on evaluation, protests, repayments, or other subse-
quent increases or decreases in the PPD award). We con-
structed a measure of WBI that would allow us to compare
workers based on a conservative estimate of WBI percent-
age, regardless of the rating system used to produce an indi-
vidual worker’s rating or award. L&I PPD data contained the
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No data on degree of
impairment (n=1)
Study Sample:
N=598

following information for each eligible impairment (workers
could have multiple impaired body parts): (1) PPD benefit
eligibility effective dates (per L&I guidance, only records
for the most recent date were used when there were multi-
ple effective dates for the same claim—generally represent-
ing updates due to protests/appeals); (2) award amounts for
each impaired body part; (3) percent impairment for each
impaired body part; and (4) major body part code corre-
sponding to each impaired body part. For example, the major
body part code might be finger, with the impaired body part
code specifying which joint level of which finger(s). We cal-
culated WBI percentage in three main steps. First, we calcu-
lated the WBI percentage multiplier for all major body part
codes found in the data, using three methods. For impair-
ments listed in the L&I PPD Category Awards list [40],
the multiplier was set to 1.0 (for category awards, percent
impairments in the database were equal to WBI percentage).
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For other impairments, we used the AMA Guides to iden-
tify WBI percentage multipliers for each major body part
code [41]. When multipliers were not available in the AMA
Guides for a specific impairment (e.g., loss of one eye by
enucleation), the multiplier was estimated by dividing the
award amount listed for a particular impairment in the L&I
PPD Awards Schedule by the statutory award amount for
100% impairment, using amounts specific to the fiscal year
of each worker’s injury date. Fiscal year-specific amounts
are available online [40]. The second step was to multiply
the resulting WBI percentage multiplier (specific to major
body part code) by the percent impairment for each impaired
body part, thus assigning an estimated WBI percentage to
each impaired body part for each worker. For the 5.0% of
claims having a PPD award but missing percent impairment
data for an impaired body part, the WBI percentage was
estimated by dividing the actual PPD award for a particu-
lar impairment by the fiscal year-specific statutory award
amount for 100% impairment [40]. Third, for workers with
multiple impaired body parts, we retained only the impaired
body part with the highest WBI percentage. Although this
likely introduced some underestimation of WBI, we took a
conservative approach and did not sum all WBI percentages
for each worker, due to the inability to distinguish duplicate
entries or pre-existing injuries from multiple eligible impair-
ments. The resulting estimate can best be thought of as a
lower bound estimate of WBI, based on the single largest
contribution from the single impaired body part contribut-
ing most to WBI. The highest calculated WBI percentage
estimate was 49.2% (median 5.0%, mean 6.2%, SD 5.4%).
For purposes of comparing workers with a higher degree of
impairment to workers with a lower degree of impairment,
we cut the estimated WBI percentage at the 80th percentile,
thereby comparing workers with an estimated WBI percent-
age below 10% to workers with an estimated WBI percent-
age of 10% and above. One surveyed worker did not have
administrative data available for calculation of WBI, and
was excluded from this study.

Body part categories (upper extremity, lower extremity,
spine, mental health, other) were based on the body part used
for the WBI percentage estimate. Urban—rural residence was
based on residence county indicated in the WC claims data,
and classified using the 6-level 2013 National Center for
Health Statistics Urban—Rural Classification Scheme for
Counties [42]. Reinjury was defined as any self-reported
work injury resulting in at least one missed day of work.

Data Analysis

Survey measures excluded those who responded, “Don’t
know,” or refused to answer, resulting in varying numbers
of responses for each question. For many survey questions,
responses were collapsed into binary variables or fewer

categories for ease of presentation. Response patterns for
workers with an estimated WBI percentage below 10% were
compared to those for workers with an estimated WBI per-
centage of 10% and above using unadjusted logistic regres-
sion models; robust variance estimates were used to produce
95% confidence intervals (CI) for crude odds ratios (OR).
Analyses were conducted using Stata/MP 15.1 for Windows
(StataCorp, College Station, TX, USA) [43].

Results

Of workers contacted and otherwise eligible for the survey,
22.2% (171 of 770) were ineligible specifically because they
had not returned to work even briefly during the first year
after claim closure (Fig. 1). Year of injury ranged from 1991
to 2018; 4.5% were injured before 2011. Upper extremity
impairment contributed most to the WBI rating for nearly
half (48.7%) of the study sample of 598 workers (Table 1).
The distributions of sociodemographic characteristics were
roughly similar across the two WBI categories (Table 1).
Total days of time-loss compensation and total medical
costs for the WC claim that closed with a PPD award were
available only for the 62.4% of surveyed workers (373 of
598) covered by the State Fund (vs. self-insurance). State
Fund workers had 374 mean days of time-loss compensa-
tion (SD 598 days); workers with a higher degree of impair-
ment had substantially more time-loss days on average
(710 days for workers with>10% WBI, vs. 260 days for
workers with < 10% WBI; mean difference 450 days, 95% CI
[259, 642]). Mean total medical costs were 35,077 USD (SD
18,648 USD) for State Fund workers; workers with a higher
degree of impairment had substantially higher medical costs
on average (67,970 USD for workers with >10% WBI, vs.
23,995 USD for workers with < 10% WBI; mean difference
43,975 USD, 95% CI1 [27,515 USD, 60,436 USD]).
Workers with a higher degree of impairment more fre-
quently reported fair to poor health status and work func-
tioning (vs. good to excellent), both at claim closure (ret-
rospectively) and at the time of their interview (Table 2).
Notably, 47.5% of those surveyed reported that their per-
manent impairment made it difficult to get a job, and 58.0%
reported that their permanent impairment made it difficult to
keep their job. Nearly two-thirds of workers reported moder-
ate to very severe bodily pain during the past four weeks, and
39.9% reported at least some pain interference with work
during that timeframe. With a 95% level of confidence, we
found that workers with a higher degree of impairment had
a higher odds of reporting poorer health status, poorer work-
related functional ability, and difficulty getting or keeping a
job, relative to workers with a lower degree of impairment.
Further, although the 95% confidence interval included the
null, the same direction of effect was seen for several other
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Table 1 Worker and injury

e : Characteristic Data source N Overall WBI< 10% WBI>10%
characteristics for Washington (N=598) (N=464) (N=134)
State workers surveyed
about a year after workers’ n (%) n (%) n (%)
compensation claim closure
with a permanent partial Gender Admin 598
disability (PPD) award Men 403  (674) 306 (66.0) 97 (72.4)

Women 195 (326) 158 (34.1) 37 (27.6)
Age at survey Admin 598
19-24 15 (2.5) 14 (3.0) 1 (0.8)
25-34 62 (104) 50 (10.8) 12 9.0)
35-44 116  (19.4) 91 (19.6) 25 (18.7)
45-54 165 (27.6) 133 (28.7) 32 (23.9)
55-64 206 (345) 149  (32.1) 57 (42.5)
65-73 34 5.7) 27 (5.8) 7 (5.2)
Educational level Survey 579
Not HS graduate/no GED 23 4.0) 19 4.2) 4 (3.1)
HS graduate/GED 144 (249) 117 (26.00 27 (20.9)
Some college 297  (51.3) 230 (51.1) 67 (51.9)
College graduate 115 (19.9) 84 (18.7) 31 (24.0)
Pre-tax earnings during past year Survey 559
<20,000 USD 75 (134) 53 (12.2) 22 (17.5)
20,000 to <40,000 USD 124 (222) 99 (229) 25 (19.8)
40,000 to < 60,000 USD 147  (26.3) 115 (26.6) 32 (25.4)
60,000 to < 80,000 USD 88 15.7) 73 (16.9) 15 (11.9)
80,000+ USD 125 (224) 93 21.5) 32 (25.4)
Race/ethnicity Survey 598
White/Caucasian 467  (78.1) 358 (77.2) 109 (81.3)
Black/African American 20 3.3) 17 3.7) 3 (2.2)
Asian 15 (2.5) 10 (2.2) 5 3.7)
American Indian/Alaska Native 7 (1.2) 7 (1.5) 0 (0.0)
Native Hawaiian/Pacific Islander 9 (1.5) 6 (1.3) 3 2.2)
Latino (any race) 34 5.7 31 6.7) 3 2.2)
Multiple 20 3.3) 16 (3.5) 4 (3.0)
Unknown/vague 26 4.4) 19 “.1) 7 5.2)
Nativity Survey 579
Born in U.S. 526 (90.9) 405 (90.00 121  (93.8)
Born outside U.S. 53 9.2) 45 (10.0) 8 6.2)
Urban/rural residence Admin 590
Large central metro 122 (20.7) 98 (21.4) 24 (18.1)
Large fringe metro 209 (35.4) 154  (33.7) 55 41.4)
Medium metro 126 (21.4) 100 (219) 26 (19.6)
Small metro 60 (10.2) 44 9.6) 16 (12.0)
Micropolitan 56 9.5) 47 (10.3) 9 (6.8)
Noncore 17 2.9) 14 3.1 3 2.3)
Body part Admin 598
Upper extremity 291 48.7) 245 (52.8) 46 (34.3)
Lower extremity 178 (29.8) 147 (31.7) 31 (23.1)
Spine 95 (15.9) 51 (11.0) 44 (32.8)
Mental health 6 (1.0) 0 (0.0) 6 4.5)
Other 28 “4.7) 21 4.5) 7 (5.2)

Admin, administrative workers’ compensation data; GED General Education Diploma, HS high school,
metro, metropolitan, PPD permanent partial disability, U.S. United States, USD United States Dollar, WBI
whole body impairment

Column percentages do not always sum to exactly 100% due to rounding
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survey questions reported in Table 2, including continuing
to experience (1) disability, pain or work limitations; (2)
moderate to severe bodily pain, and (3) pain interference
with work. Overall, 10.6% (N =61) reported taking chronic
opioids (60 or more days in a row over the past year), and
only 36.1% of that subset reported that taking opioids helped
them work or function at their best (Table 2).

The vast majority of workers surveyed (87.6%) were
working for pay when interviewed, and 82.5% reported that
their current or most recent job was full-time (Table 3).
When asked to estimate the average percent time they had
worked over the year since claim closure, respondents
reported working 82.2% of full-time (SD 28.1), on average.
The number of distinct jobs held since claim closure ranged
from one to six; 79.0% of workers surveyed had a single job
during the past year. At the time of the interview, 42.5%
reported being a union member. We found that workers
with a higher degree of impairment had a 70% higher odds
of working in a different occupation than when they were
injured, relative to workers with a lower degree of impair-
ment (95% CI [1.13, 2.56]). Although the 95% confidence
interval included the null, workers with a higher degree of
impairment had an estimated 44% higher odds of their first
job after claim closure being with a new employer, rather
than with the employer where they were injured (95% CI
[0.95, 2.19]). Among those working at the time of the inter-
view (N=500), workers with a higher degree of impair-
ment had a 66% higher odds of reporting that their impair-
ment put them at higher risk of losing their job, relative to
workers with a lower degree of impairment (95% CI [1.01,
2.71]). During the year since claim closure, 13.4% of work-
ers reported at least one new work injury that involved at
least one missed day of work (Table 3).

Workers were asked whether they had been diagnosed
with, affected by, or treated for eight specified chronic health
conditions, during the year since claim closure. Arthritis
(rheumatoid or osteoarthritis) was reported as most preva-
lent, and diabetes (type I or II) as least prevalent (Fig. 2).
The self-reported effect of each condition on ability to
work in the past year followed roughly the same ordering,
except that chronic back pain/disease and depression were
most frequently reported as interfering with ability to work,
both more so than arthritis. Chronic back pain/disease was
reported by 24.1% of the sample (144 of 598). The spine
was the main impaired body part for 15.9% of the sample
(95 of 598); fully half of that subset (48 of 95) reported
chronic back pain/disease (which may have resulted from
the primary spine impairment as opposed to representing a
distinct comorbidity).

More than a quarter of workers reported working fewer
hours and earning less at the time they were interviewed,
compared to before the injury, and 28.8% reported often
worrying about their total income not being enough to meet

expenses. Workers with a higher degree of impairment more
frequently reported both working fewer hours and earning
less at the time they were interviewed, compared to before
the injury (Table 4). Among all workers surveyed, 37.4%
reported having no health insurance coverage via their
employer, and 9.1% reported having no health insurance
coverage at all (Table 4).

Discussion

Based on reports by workers contacted for the survey, 22.2%
of otherwise eligible workers with permanent impairment
had not returned to work even briefly during the first year
after WC claim closure. This likely underestimates the per-
centage of workers with permanent impairment who had
not returned to work, because the survey recruitment letters
described at least brief return to work as an eligibility cri-
terion, and workers who already knew they were ineligible
may not have answered the call. An earlier study, using state
wage data (2006 through 2011) for Washington State Fund
workers eligible for vocational retraining (not all of whom
had permanent impairments), found that roughly 60% did
not have any reported wages during the first year after WC
claim closure [44].

The vast majority (87.6%) of workers responding to our
survey were working when interviewed. Respondents esti-
mated they had worked 82.2% of full-time when averaged
over the past year, which could reflect either some delay in
return to work after claim closure, and/or gaps in employ-
ment. Nearly half (47.5%) of those surveyed reported that
their permanent impairment made it difficult to get a job,
and 58.0% reported that their permanent impairment made
it difficult to keep their job.

More than half of workers surveyed thought their per-
manent impairment put them at higher risk of being rein-
jured at work, compared to before their injury (65.2%), or
to coworkers in the same job (54.4%). During the year since
claim closure, about 13.4% of all surveyed workers reported
one or more new work injuries that resulted in at least one
missed day of work. We were unable to identify compara-
ble estimates that were both specific to the first year after
initial injury or claim closure, and that included workers
across all industries with all types of injuries. However, in a
study of Veterans Health Administration nursing employees
(2002-2005), 19.9% of registered nurses and 29.8% of nurs-
ing assistants had a second administratively reported occu-
pational injury/illness (not restricted to those involving time
lost from work) occurring within a year of an initial injury/
illness report [22]. In a survey of Washington State Fund
workers with back injuries (2002-2004), 25.8% of work-
ers reported reinjuring their back at work (not restricted to
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Table 2 Health, function, impairment, and pain, as reported by Wash- ing response patterns for workers with a higher degree of whole body
ington State workers surveyed about a year after workers’ compensa- impairment (>10% WBI) to those with a lower degree of impairment
tion claim closure with a permanent partial disability (PPD) award; (WBI< 10%)

crude odds ratios (OR) with 95% confidence intervals (CI) compar-

Survey question N Overall WBI< 10% WBI>10% Crude OR
(N=598) (N=464) (N=134) (95% CI)
n (%) n (%) n (%)

Health status at claim closure 595

Fair/poor 166 (27.9) 119 (25.8) 47 (35.1) 1.55

Good/very good/excellent 429 (72.1) 342 (74.2) 87 (64.9) (1.03, 2.34)
Current health status 594

Fair/poor 165 (27.8) 117 25.4) 48 36.1) 1.66

Good/very good/excellent 429 (72.2) 344 (74.6) 85 (63.9) (1.10, 2.51)
Work function ability at claim closure 592

Fair/poor 215 (36.3) 153 (33.3) 62 (46.6) 1.75

Good/very good/excellent 377 (63.7) 306 (66.7) 71 (53.4) (1.18, 2.59)
Current work function ability 590

Fair/poor 186 (31.5) 131 (28.6) 55 41.7) 1.78

Good/very good/excellent 404 (68.5) 327 (71.4) 77 (58.3) (1.19, 2.66)
Still have disability/pain/limitation due to work injury 597

Yes 553 (92.6) 426 (92.0) 127 (94.8) 1.58

No 44 74 37 (8.0) 7 (5.2) (0.69, 3.62)
Impairment/disability/pain 550°

Made it difficult to get a job 261 47.5) 190 44.2) 71 (59.2) 1.83

Did not make it difficult to get a job 289 (52.6) 240 (55.8) 49 (40.8) (1.21,2.76)
Impairment/disability/pain 590

Made it difficult to stay at work or keep a job 342 (58.0) 248 (54.0) 94 (71.8) 2.16

Did not make it difficult to stay at work or keep a job 248 42.0) 211 (46.0) 37 (28.2) (1.42, 3.30)
Bodily pain in past 4 weeks 594

Moderate/severe/very severe 389 (65.5) 293 (63.6) 96 (72.2) 1.49

Very mild or no pain 205 (34.5) 168 (36.4) 37 (27.8) 0.97,2.27)
Pain interfered with work in past 4 weeks 592

Somewhat/quite a bit/very much 236 (39.9) 181 (39.3) 55 (42.0) 1.12

Not at all/a little bit 356 (60.1) 280 (60.7) 76 (58.0) (0.75, 1.66)
Pain in past 4 weeks was impairment-related 536°

Sometimes/always 453 (84.5) 337 (81.6) 116 94.3) 3.74

Never/almost never 83 (15.5) 76 (18.4) 7 5.7) (1.67, 8.34)
Took opioids for pain 60+ days in a row in past year 593

Yes 63 (10.6) 44 9.6) 19 (14.3) 1.58

No 530 (89.4) 416 (90.4) 114 (85.7) (0.88,2.81)
Opioid medication taken for pain 61°¢

Helped me work/function at my best 22 (36.1) 14 (32.6) 8 (44.4) 1.66

Had no effect or made work/function more difficult 39 (63.9) 29 (67.4) 10 (55.6) (0.53,5.17)

CI confidence interval, OR odds ratio, PPD permanent partial disability, WBI whole body impairment
# Many workers still working for their pre-injury employer answered this question “Don’t Know.”

® Queried only if reported any pain

¢ Queried only if reported taking opioids for 60+ days in a row

Note: In each unadjusted logistic regression model, the independent variable was WBI percentage, comparing responses for workers with higher
WBI to those with lower WBI (the reference category). ORs are shown on the row containing the response that was coded as 1; CIs are shown
on the row containing the response that was coded as 0. Column percentages do not always sum to exactly 100% due to rounding
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Table 3 Workforce reintegration, return-to-work interruption, and
reinjury, as reported by Washington State workers surveyed about
a year after workers’ compensation claim closure with a permanent
partial disability (PPD) award; crude odds ratios (OR) with 95% con-

fidence intervals (CI) comparing response patterns for workers with a
higher degree of whole body impairment (>10% WBI) to those with
a lower degree of impairment (WBI < 10%)

Survey question N Overall WBI< 10% WBI>10% Crude OR
(N=598) (N=464) (N=134) (95% CI)
n (%) n (%) n (%)

Working for pay when interviewed 589

Currently working 516 (87.6) 402 (87.6) 114 (87.7) 1.01

Not currently working 73 (12.4) 57 (12.4) 16 (12.3) (0.56, 1.83)
Current/most recent employment type 590

Full-time traditional 487 (82.5) 381 (83.2) 106 (80.3) 0.82

Part-time, temporary, seasonal, or self-employed 103 (17.5) 77 (16.8) 26 (19.7) (0.50, 1.35)
Union membership 588

Currently a union member 250 (42.5) 191 (41.9) 59 44.7) 1.12

Not currently a union member 338 (57.5) 265 (58.1) 73 (55.3) (0.76, 1.66)
Industry sector now versus when injured® 588

Industry sector now different than when injured 258 43.9) 201 44.1) 57 (43.2) 0.96

Industry sector not different 330 (56.1) 255 (55.9) 75 (56.8) (0.65, 1.43)
Occupation now versus when injured 588

Occupation now different than when injured 177 (30.1) 126 (27.5) 51 (39.2) 1.70

Occupation not different 411 (69.9) 332 (72.5) 79 (60.8) (1.13, 2.56)
Employer for initial RTW versus when injured 591

Initial RTW with different employer 166 (28.1) 121 (26.4) 45 (34.1) 1.44

Initial RTW with same employer 425 (71.9) 338 (73.6) 87 (65.9) (0.95, 2.19)
New work injuries® since claim closure 590

One or more new work injuries 79 (13.4) 60 (13.1) 19 (14.5) 1.13

No new work injuries 511 (86.6) 399 (86.9) 112 (85.5) (0.65, 1.97)
Risk of being reinjured at work due to impairment 569

At higher risk now compared to before injury 371 (65.2) 285 (64.2) 86 (68.8) 1.23

Not at higher risk now compared to before injury 198 (34.8) 159 (35.8) 39 (31.2) (0.80, 1.88)
Risk of being reinjured at work due to impairment 561

At higher risk compared to others doing same job 305 (54.4) 236 (53.9) 69 (56.1) 1.09

Not at higher risk compared to others doing same job 256 (45.6) 202 46.1) 54 (43.9) (0.73, 1.64)
Risk of losing current job due to impairment 500°

At higher risk due to impairment 102 (20.4) 72 (18.5) 30 (27.3) 1.66

Not at higher risk due to impairment 398 (79.6) 318 (81.5) 80 (72.7) (1.01,2.71)
Will be working in 6 months 567

Certain 456 (80.4) 355 (80.7) 101 (79.5) 0.93

Uncertain 111 (19.6) 85 (19.3) 26 (20.5) (0.57,1.52)

In each unadjusted logistic regression model, the independent variable was WBI percentage, comparing responses for workers with higher WBI
to those with lower WBI (the reference category). ORs are shown on the row containing the response that was coded as 1; Cls are shown on the
row containing the response that was coded as 0. Column percentages do not always sum to exactly 100% due to rounding

RTW returned to work, CI confidence interval, OR odds ratio, PPD permanent partial disability, WBI whole body impairment

Survey response for industry sector was compared to administrative workers’ compensation data for industry sector when injured

YFor this question, qualifying work injuries were defined as those resulting in at least one missed day from work

“Queried only if currently working

injuries involving time lost from work) during the year since

the initial injury [20].

More than a quarter of surveyed workers (27.8%) reported
fair to poor health status at the time they were interviewed.

This compares unfavorably with the most recent available
Behavioral Risk Factor Surveillance System (2013-2015)
estimate of 10.2% among all employed adults [45]. Nearly
two-thirds of workers surveyed reported moderate to severe
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Fig.2 Chronic health condi-
tions, as reported by Wash-
ington State workers surveyed
about a year after workers’ com-
pensation claim closure with

a permanent partial disability
(PPD) award
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bodily pain during the past four weeks, and the vast major-
ity attributed this pain to the injury that resulted in PPD. Of
workers surveyed, 39.9% reported at least some pain inter-
ference with work during the same timeframe. Notably, only
36.1% of the subset who had taken chronic opioids during
the past year (10.6% of the study sample) reported that tak-
ing opioids helped them work or function at their best.

We queried workers regarding the eight chronic health
conditions from the Functional Comorbidity Index [36]
that were identified by Marcum et al. [37] as most prevalent
among workers with Washington State workers’ compensa-
tion claims. Arthritis was reported by surveyed workers as
the most prevalent of the eight conditions, followed closely
by chronic back pain/disease; while chronic back pain/dis-
ease and depression were the most frequently reported as
interfering with ability to work. With the sole exception of
arthritis, the prevalence of each chronic health condition was
higher than in the Marcum et al. study. Two possible reasons
may be contributory: (1) Marcum et al. used medical bill-
ing diagnoses rather than self-report to identify comorbidi-
ties, and diagnosis codes for conditions unrelated to treat-
ment of the work-related injury may not be systematically
included on WC medical bills; and (2) the Marcum et al.
study included all workers who had any compensated tem-
porary or permanent disability (which could be as temporary
as missing four days from work), while our study included
only workers with some degree of permanent impairment.
The Marcum et al. study found that claimants with multiple
chronic comorbidities had higher odds of not working after
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injury, as well as poorer hours and earnings recovery, com-
pared to those with no chronic comorbidities [37].

More than a quarter of workers surveyed (and more than a
third of those with > 10% WBI) reported (1) often worrying
about their total income not being enough to meet expenses,
and (2) working fewer hours and earning less than before
they were injured. These findings comport with a Canadian
study documenting that about 12% of permanently impaired
workers surveyed (N =494) had poverty-level individual
incomes prior to injury, rising to about 27% to 40% after
injury (estimate varied by poverty measure) [46].

Of workers surveyed, 9.1% reported having no health
insurance, compared to an estimated 7% of the Washington
State population, and 9% of the U.S. population (based on
2018 American Community Survey data [47]). Of workers
surveyed, 62.6% reported having health insurance via their
employer, compared to an estimated 52% of the Washington
State population, and 49% of the U.S. population [47].

One unusual characteristic of the survey sample was
union membership, which, at 42.5%, was more than double
the estimated 19.8% of Washington State employed work-
ers who were union members in 2018 (10.5% for the U.S.
overall) [48]. We did not have data on union membership
available for survey non-respondents, but we did not observe
any noteworthy differences in the many other characteristics
used to assess response bias. We do not know whether union
membership may be associated with either incurring a per-
manent impairment or successfully obtaining a PPD award
for that impairment.
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Table 4 Economic outcomes, as reported by Washington State work-
ers surveyed about a year after workers’ compensation claim closure
with a permanent partial disability (PPD) award; crude odds ratios

(OR) with 95% confidence intervals (CI) comparing response patterns
for workers with a higher degree of whole body impairment (>10%
WBI) to those with a lower degree of impairment (WBI < 10%)

Survey question N Overall WBI< 10% WBI>10% Crude OR
(N=598) (N=464) (N=134) (95% CI)
n (%) n (%) n (%)

Number of work hours now versus before impairment 580

Working fewer hours now 171 (29.5) 122 (27.2) 49 (37.4) 1.60

Working the same or more hours now 409 (70.5) 327 (72.8) 82 (62.6) (1.06, 2.42)
Earnings now versus before impairment 583

Earning less now 170 (29.2) 122 (27.0) 48 (36.6) 1.56

Earning the same or more now 413 (70.8) 330 (73.0) 83 (63.4) (1.04, 2.36)
Worry about total income not being enough to meet expenses 579

Often worry 167 (28.8) 123 (27.3) 44 (34.1) 1.38

Sometimes/never worry 412 (71.2) 327 (727) 85 (65.9) (0.90, 2.09)
Contacted by collection agency in past 3 months 579

Yes 102 (17.6) 77 17.1) 25 (19.4) 1.16

No 471 (82.4) 373 (82.9) 104 (80.6) (0.71, 1.92)
Housing at risk due to underpaid rent/mortgage in past 3 months 582

Yes 57 9.8) 43 9.5) 14 (10.8) 1.15

No 525 (90.2) 409  (90.5) 116  (89.2) (0.61,2.17)
Health insurance coverage from employer 580

No 217 (374) 170  (37.8) 47 (36.2) 093

Yes 363 (62.6) 280  (62.2) 83 (63.9) (0.62, 1.40)
Health insurance coverage from any source 581

No 53 O.1) 46 (102) 7 (5.4) 0.50

Yes 528  (90.9) 405 (89.8) 123 (94.6) 0.22,1.14)

In each unadjusted logistic regression model, the independent variable was WBI percentage, comparing responses for workers with higher WBI
to those with lower WBI (the reference category). ORs are shown on the row containing the response that was coded as 1; CIs are shown on the
row containing the response that was coded as 0. Column percentages do not always sum to exactly 100% due to rounding

CI confidence interval, OR odds ratio, PPD permanent partial disability, WBI whole body impairment

Although our WBI measure was crude, we did find sev-
eral interesting, if unsurprising, patterns of association with
degree of impairment—supporting content validity. As
would be expected, workers with a higher degree of impair-
ment (> 10% WBI) had substantially more time-loss days
and higher medical costs for the WC claim that closed with
a PPD award, on average, compared to workers with a lower
degree of impairment (< 10% WBI). Workers with a higher
degree of impairment more frequently reported working in
a different occupation than when they were injured. Workers
with a higher degree of impairment more frequently reported
fair to poor health status and work functioning (vs. good
to excellent), both at claim closure (retrospectively) and
at the time of the interview. Workers with a higher degree
of impairment more frequently reported that their perma-
nent impairment made it difficult to get a job (59.2%), and
nearly three-quarters (71.8%) reported that their permanent
impairment made it difficult to keep their job. When asked
to compare their current status to pre-injury status, workers
with a higher degree of impairment more frequently reported

negative outcomes, including: (1) working fewer hours, (2)
earning less, and (3) being at higher risk of losing their job
due to permanent impairment.

Strengths and Limitations

Many studies have focused on initial return to work after
occupational injury; however, this is one of few studies delv-
ing into the issues of sustained return to work and return-
to-work interruption among injured workers with perma-
nent impairment. This study contributes to a more complete
description of the long-term burden of worker injury by
focusing on return-to-work interruption and reinjury for
workers with permanent impairment—topics which have
received little attention but which affect the productivity
and economic interests of large numbers of workers and
employers. Conducting a worker survey enabled the charac-
terization of work reintegration and reinjury during the year
following WC claim closure—a time period which is typi-
cally opaque for studies relying solely on WC administrative
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data. Our inclusion of workers with any type and degree of
permanent partial impairment enhances generalizability to
a broad range of injuries and conditions, and indications of
response bias were negligible. Though representative, the
survey was relatively small-scale and exploratory, and may
involve some recall bias due to the inclusion of many ret-
rospective questions. Due to data limitations, our estimated
WBI percentages represented a lower bound, based solely
on the body part contributing most to WBI, which would
have a conservative effect on our ability to detect differences
in response patterns associated with degree of impairment.

Conclusion

A substantial number of injured workers return to the work-
place with lingering or permanent disability. This study
describes the long-term challenges related to health limita-
tions, chronic pain, barriers to sustained return to work, and
ongoing economic impacts faced by injured workers with
permanent impairment. Many of these challenges were exac-
erbated for injured workers with a higher degree of impair-
ment. In forthcoming related studies, we plan to assess vari-
ous modifiable workplace factors and WC programs with
regard to their relative contributions toward enhancing suc-
cessful and sustained return to work and reducing reinjury.
Employment is a critical social determinant of health, and
the development of workplace and WC system interventions
that promote sustained return to work and reduce reinjury for
workers with permanent impairment should be prioritized as
an important public health and societal goal.
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