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Abstract

Objectives: Roughly 10% of occupational injuries result in permanent impairment and a permanent 
partial disability (PPD) award. After initial return to work (RTW) following a work injury, many workers 
with permanent impairment face RTW interruption (breaks in ongoing employment due to reinjury, 
poor health, disability, lay-off, etc.). Most RTW and reinjury research has focused on worker-level risk 
factors, and less is known about contextual factors that may be amenable to workplace or workers’ 
compensation (WC)-based interventions. The aim of this study was to identify modifiable organ-
izational and psychosocial workplace factors associated with (i) RTW interruption and (ii) reinjury 
among workers with a permanent impairment.
Methods: This retrospective cohort study included WC claims data and survey data for 567 injured 
workers who RTW at least briefly after a work-related injury that resulted in permanent impairment. 
Workers were interviewed once by phone, 11–15 months after WC claim closure with a PPD award. 
Logistic regression models were used to estimate associations between each workplace factor of 
interest and each outcome, controlling for whole body impairment percentage, gender, age, nativity, 
educational level, State Fund versus self-insured WC coverage, employer size, union membership, 
industry sector, and employment duration of current/most recent job.
Results: Twelve percent of workers had been reinjured in their current or most recent job, 12% of 
workers were no longer working at the time of interview, and <1% of workers reported both out-
comes. The most frequently reported reason for RTW interruption was impairment, disability, and/or 
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pain from the previous work injury. Lower reported levels of safety climate, supervisor support, and 
ability to take time off work for personal/family matters were significantly associated with both RTW 
interruption and reinjury. Inadequate employer/health care provider communication, perceived stig-
matization from supervisors and/or coworkers, and lower levels of coworker support were signifi-
cantly associated with RTW interruption but not with reinjury. Discomfort with reporting an unsafe 
situation at work, absence of a health and safety committee, and higher job strain were significantly 
associated with reinjury, but not with RTW interruption. Inadequate safety training and lack of needed 
job accommodations were not significantly associated with either outcome. There were no notable 
or statistically significant interactions between workplace factors and degree of impairment, and no 
consistent direction of association.
Conclusions: This study provides evidence that several potentially modifiable organizational and 
psychosocial factors are associated with safe and sustained RTW among injured workers with work-
related permanent impairment. The lack of interaction between any of these workplace factors and 
degree of impairment suggests that these findings may be generalizable to all workers, and further 
suggests that workplace interventions based on these findings might be useful for both primary and 
secondary prevention. Though primary prevention is key, secondary prevention efforts to sustain 
RTW and prevent reinjury may reduce the considerable health, economic, and social burden of occu-
pational injury and illness.

Keywords:   job strain; permanent partial disability; safety climate; safety management; social support; stigma; workers’ 
compensation; workplace

Introduction

About 300 000 US workers per year incur serious work 
injuries resulting in a permanent partial disability (PPD) 
award; this represents roughly 10% of injured workers 
with workers’ compensation (WC) claims (Weiss et al., 
2019). WC-based PPD awards are intended to compen-
sate injured workers for permanent impairment resulting 
from work injuries or illnesses (e.g. vision or hearing 
loss, amputation, spinal impairment) that prevent 
working at full physical capacity, but do not preclude re-
turn to work (RTW).

After RTW following a work injury, many workers 
with permanent impairment face RTW interruption 
(breaks in employment), potentially due to reinjury, poor 
health, disability, or negative treatment by managers and 
coworkers (Butler et al., 1995; Bültmann et al., 2007; 

Young, 2010b; MacEachen et al., 2012; Price et al., 
2012; de Jong et al., 2015; Casey and Ballantyne, 2017; 
Schur et al., 2017). In a survey of Washington State 
workers with a permanent impairment, 47% of workers 
who had RTW reported that permanent impairment 
made it difficult to get a job, and 58% reported that 
permanent impairment made it difficult to keep their 
job (Sears et al., 2020). In the same study, when com-
paring current to pre-injury work status, workers with a 
higher degree of permanent impairment more frequently 
reported working fewer hours, earning less, and having 
less job security (Sears et al., 2020).

As many as half of all injured workers are reinjured 
(Cherry et  al., 2010; Ruseckaite and Collie, 2011; 
Berecki-Gisolf et al., 2012; Keeney et al., 2013), and re-
peat work injuries are more severe and more costly than 

What’s important about this paper

Employment is a critical social determinant of health, and successful return to work after a work-related in-
jury is important for the health and economic stability of workers and for workplace productivity. Among 
a retrospective cohort of workers with a permanent impairment who returned to work, this study found 
several potentially modifiable organizational and psychosocial factors are associated with safe and sus-
tained return to work. The lack of interaction between degree of impairment and any of the workplace factors 
studied suggests that these findings may be generalizable to all workers, and further, that workplace inter-
ventions based on these findings may be useful for both primary and secondary prevention.
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initial injuries (Ruseckaite and Collie, 2011, 2013). Risk 
of reinjury among permanently impaired workers is of 
particular concern given evidence that occupational in-
juries are more common, more severe, and more costly 
among workers with persistent disabilities (Zwerling 
et al., 1996, 1998a,b; Price et al., 2012; Shi et al., 
2015a,b). In a recent study (Sears et al., 2020), more 
than half of Washington State workers surveyed thought 
their permanent impairment put them at higher risk of 
being reinjured at work, compared to before their in-
jury (65%), or compared to coworkers in the same job 
(54%). After adjusting for working time at risk, workers 
with at least 10% permanent impairment had a 34% 
higher risk of reinjury relative to workers with no per-
manent impairment (Sears et al., In press).

Much RTW and reinjury research has been focused 
on worker-level risk factors (e.g. age, health status, health 
behaviors, depression, catastrophizing, fear avoidance). 
Less is known about workplace-level factors, which may 
be amenable to workplace or WC system-based inter-
ventions—thereby having a potentially broader impact 
(Midtsundstad and Nielsen, 2016; Spector and Reul, 
2017). Moreover, most studies of workplace accom-
modations have focused on assistive technology and 
specialized equipment, rather than on policy-related 
solutions (e.g. flexible work schedules, telework) or 
workplace culture (Sundar, 2017). Yet, modifiable work-
place or system-level factors were the most commonly 
described employment barriers in a study of RTW ex-
periences among 150 injured workers who had used vo-
cational rehabilitation services (Young, 2009). Further, 
a recent study ranked organizational and psychosocial 
exposures as among the most prevalent workplace ex-
posures in the northwest region of the USA (Doubleday 
et al., 2019). Although few studies have focused specific-
ally on permanently impaired workers, there is accumu-
lating evidence that modifiable workplace organizational 
and psychosocial factors (e.g. job accommodation, safety 
climate, job strain, social support) can impact successful 
RTW, injury/reinjury, and work absence (Franche et al., 
2005; Smith and DeJoy, 2012; White et al., 2013, 2019; 
Baidwan et al., 2019).

The aim of this study was to identify potentially 
modifiable workplace organizational and psycho-
social factors associated with RTW interruption and/or 
reinjury, among workers who had RTW at least briefly 
after a work-related injury that resulted in permanent 
impairment. We interviewed injured workers regarding 
their exposure to a number of workplace factors that we 
hypothesized would be associated with RTW interrup-
tion and/or reinjury, and that might be modifiable via 
workplace or WC system-level interventions designed 

to support safe and sustained RTW. We assessed asso-
ciations between (i) worker-reported exposure to each 
workplace factor and (ii) RTW interruption and reinjury 
outcomes. For each workplace factor, we also assessed 
effect modification by degree of permanent impairment.

Methods

Study design and data sources
We surveyed a retrospective cohort of Washington State 
workers with a work-related permanent impairment, 
who had RTW at least briefly. The survey was conducted 
about a year after PPD rating and claim closure. In order 
to assess workplace factors most proximate and relevant 
to current employment status, and to minimize recall 
bias, we focused on characteristics and outcomes of the 
current or most recent job.

The Washington State Department of Labor and 
Industries (L&I) administers the WC system, which in-
cludes the State Fund, covering about 70% of workers, 
and self-insured employers, covering the remaining 30%. 
Private WC insurers do not operate in Washington State. 
Several months before the survey, we obtained L&I ad-
ministrative data and contact information associated 
with closed claims for potentially eligible workers.

Washington State workers were potentially eligible 
for this study if they met inclusion criteria by having an 
accepted State Fund or self-insured WC claim that closed 
with a PPD award between 1 January 2018 and 30 April 
2018. Prior to delivering data to the research team, L&I 
staff applied six exclusion criteria: (i) no valid phone 
number on record; (ii) under age 18 when injured; (iii) 
fatal or total permanent disability claims; (iv) residence 
outside Washington State; (v) L&I employees and other 
confidentiality exclusions imposed by L&I; and (vi) de-
ceased workers. L&I staff identified 2541 workers who 
were potentially eligible for the survey. Two additional 
exclusion criteria were applied by interviewers during 
eligibility screening: (a) language or comprehension bar-
rier; and (b) no RTW, as determined by a worker’s re-
sponse to the question, ‘Have you returned to work since 
the injury that caused your impairment or disability, 
even if only very briefly?’

Workers were interviewed between 6 February and 
20 April 2019, using Computer Assisted Telephone 
Interviewing technology. Interviews were conducted 
11–15 months after claim closure (mean: 12.8 months). 
In total, 582 complete and 17 partial interviews were 
conducted, with a response rate of 53.8%. Respondents 
did not notably differ from nonrespondents with re-
gard to age at injury, gender, State Fund versus 

568� Annals of Work Exposures and Health, 2021, Vol. 65, No. 5

D
ow

nloaded from
 https://academ

ic.oup.com
/annw

eh/article/65/5/566/6222702 by G
overnm

ent user on 16 June 2021



self-insured WC coverage, or closed claim being their 
first Washington State WC claim. Further details re-
garding survey development, survey administration, 
numbers of ineligible workers excluded for specific cri-
teria, response rate calculation, and response bias as-
sessment are available elsewhere (Sears et al., 2020). All 
survey participants gave informed consent. This study 
was approved by the University of Washington Human 
Subjects Division.

Worker outcomes
The two outcomes of interest for this study were: (i) 
RTW interruption, defined as no longer working when 
interviewed; and (ii) reinjury, defined as any work injury 
that resulted in at least one missed day of work. Both 
outcomes were ascertained via self-report, specifically 
with respect to the worker’s current job when inter-
viewed, or—if no longer working when interviewed—
with respect to their most recent job. Workers who had 
more than one current/most recent job were asked to an-
swer all outcome and workplace questions with respect 
to the job they considered to be their primary job. For 
descriptive purposes, the subset of workers who were no 
longer working was asked, ‘What is the primary reason 
you are no longer working at this job?’ Several response 
categories were pre-specified, but workers could also 
respond ‘other reason’ and provide a brief alternative 
response.

Selection and measurement of 
workplace factors
The following set of workplace factors was identified as 
potentially important based on prior research and stake-
holder input: job accommodations, employer/health care 
provider communication, safety training, presence of a 
health and safety committee, comfort reporting an un-
safe work situation, safety climate, stigmatization, job 
strain, social support (supervisor, coworker, and com-
bined), and ability to take time off work for personal/
family matters. All workplace factors were ascertained 
via self-report. Survey questions were drawn from ex-
isting instruments or previous surveys, where feasible 
(Sears et al., 2020). A brief summary of relevant litera-
ture and the measurement approach for this study are 
provided below for each workplace factor.

There is substantial evidence that job accommoda-
tion facilitates RTW (Krause et al., 1998; Franche et al., 
2005; Carroll et al., 2010; McLaren et al., 2017; Villotti 
et al., 2020), and is economically advantageous (Tompa 
et al., 2008). In a study of 40 self-insured California 
employers, job accommodation was associated with 

significant reductions in both time loss duration and 
sustained RTW; reductions were particularly large for 
workers with a permanent disability (McLaren et al., 
2017). Job accommodation reduced the number of sub-
sequent work absences among permanently impaired 
Canadian workers by about 12–14% (Campolieti, 
2002). We used a two-part question to assess job accom-
modation. First, workers were asked whether, in their 
current/most recent job, the worker or employer had 
made changes to the job, work environment, or work 
hours, to help them RTW. If the answer was no, workers 
were asked whether any such changes were needed to 
help them work at their best. These two questions were 
recoded into one three-category variable (needed and 
provided, needed but not provided, not needed).

There is substantial evidence that adequate employer/
health care provider communication facilitates RTW 
(Franche et al., 2005; Carroll et al., 2010), and is eco-
nomically advantageous (Tompa et al., 2008). We as-
sessed employer/health care provider communication 
using a binary choice question: ‘During the past year, 
did you feel there was adequate communication between 
your health care provider(s) and your employer(s) to as-
sist you in staying at work?’

Some evidence suggests that adequate safety training 
protects against injury (Zierold, 2016; Teufer et al., 
2019). Health and safety committee presence may re-
duce injury rates, but evidence is mixed, and committee 
effectiveness may be more important (Yassi et al., 2013). 
In a Canadian survey, worker empowerment (including 
comfort reporting unsafe work situations) was found 
protective against injury (Lay et al., 2017). We used 
three binary choice questions to assess these aspects of 
the safety environment: (i) ‘In your current/most recent 
job, did you receive adequate training to perform your 
job safely?’ (ii) ‘Is there a Health and Safety Committee 
at your current/most recent workplace?’, and (iii) ‘If 
you were aware of an unsafe situation at work, would 
you be comfortable reporting it to your supervisor or 
employer?’

Safety climate has been found protective with respect 
to safety behavior and safety outcomes, including injury 
(Smith and DeJoy, 2012; Huang et al., 2013a,b, 2017b). 
Safety climate is also associated with lower turnover, me-
diated by job satisfaction (Huang et al., 2016), as well 
as with worker well-being and productivity (Katz et al., 
2019). We assessed safety climate at both the organ-
ization level (top management) and group level (direct 
supervisor), using the validated Safety Climate Short 
Scales (Huang et al., 2017a). To be scored, workers 
must have responded to at least three of the four items 
per scale.
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The workplace stigmatization studies we identified 
were conceptual or qualitative, but suggested that experi-
encing stigma could be associated with worker health 
and well-being (Lippel, 2007), underemployment (Stuart, 
2004), and connection with work (Kirsh et al., 2012). One 
study found that nonsexual workplace harassment was 
associated with an increased likelihood of occupational 
injury (Yu et al., 2018). For our study, workers were first 
asked, ‘Are any of your supervisors aware of your work-
related impairment or disability?’ If yes, they were asked 
about agreement with the statement ‘Supervisors think 
less of me because of my work-related disability or im-
pairment’. Agreement was classified as presence of stigma-
tization; disagreement or supervisors being unaware was 
classified as absence of stigmatization. The same set of 
questions was asked with respect to coworkers.

Lower job strain is associated with decreased injury 
risk (Kraatz et al., 2013; Lee et al., 2015; Baidwan et al., 
2019), RTW (Haveraaen et al., 2016, 2017; Villotti et al., 
2020), and less workplace absence (White et al., 2013). 
We used the validated Work History Questionnaire 
(WHQ) to assess job strain (Landsbergis et al., 2002). 
High job strain was defined as scoring above the sample 
median (6) on job demands (two items), in conjunction 
with scoring below the sample median (7) on decision 
latitude (two items).

Workplace social support is associated with decreased 
injury risk (Kraatz et al., 2013; Reme et al., 2014; Tveito 
et al., 2014; Baidwan et al., 2019), RTW (Haveraaen 
et al., 2016; Villotti et al., 2020), sustained RTW (Jetha 
et al., 2018; Etuknwa et al., 2019; White et al., 2019), 
and less workplace absence (White et al., 2013). Among 
permanently impaired Massachusetts workers who RTW 
after WC-related vocational rehabilitation, supportive 
workplace relationships—and specifically worker–super-
visor relationships—contributed to sustained RTW 
(Young, 2010a,b). A related concept, better treatment by 
management and coworkers, predicted lower turnover 
intention and higher job satisfaction (Schur et al., 2017). 
We used two WHQ items to assess supervisor support, 
coworker support, and the combined social support con-
cept (Landsbergis et al., 2002). We conducted sensitivity 
analyses using eight social support items from the valid-
ated Job Content Questionnaire (JCQ)—four items each 
for supervisor support and coworker support (Karasek 
et al., 1998; Landsbergis et al., 2002).

Work-family interference has been identified as a 
reinjury risk factor (Smith and DeJoy, 2012). Further, a 
study of permanently impaired Canadian workers found 
that disability management strategies that include flex-
ible schedules may be especially effective in reducing 
reinjury (Campolieti, 2002). We asked a work–family 

interference question (‘How difficult is it to take time off 
during your work to take care of personal or family mat-
ters?’) from the Quality of Worklife module developed 
for the 2002 General Social Survey (National Institute 
for Occupational Safety and Health, 2013), using a scale 
from 1 (not at all difficult) to 5 (extremely difficult).

Covariates
Covariates obtained or constructed from administra-
tive data included gender, age when interviewed, WC 
coverage (State Fund versus self-insured employer), 
and whole-body impairment (WBI) percentage. In 
Washington State, impairment is defined as a permanent 
anatomic or functional abnormality or loss of func-
tion, once maximum medical improvement has been 
achieved (Washington State Department of Labor and 
Industries, 2019). If, after completing treatment, workers 
have suffered permanent loss of function but are able 
to work, their degree of impairment may be rated for 
a PPD award. We constructed a WBI measure repre-
senting a conservative estimate of WBI percentage, based 
on permanent impairment rating at claim closure. This 
measure essentially produced a lower bound estimate of 
WBI, as it was based on the single largest contribution 
from the single impaired body part contributing most to 
WBI. WBI percentage was then classified into two mu-
tually exclusive groups, WBI <10% and WBI ≥10%. An 
earlier publication (Sears et al., 2020) provides more de-
tail about how WBI was constructed and classified.

Covariates obtained from the survey included educa-
tional level, whether born in the USA, and union mem-
bership, as well as several characteristics pertaining to 
the worker’s current/most recent job: industry sector, 
time working in the same job, and employer size. Large 
(versus small) employer was based on the worker re-
porting 50 or more (versus fewer than 50) employees at 
their specific workplace.

Data analysis
Missing data was negligible. We excluded the 15 cases 
(2.6% of the 582 completed interviews) with missing 
data for either outcome or for any of the 10 covariates, 
which allowed us to assess the association of each work-
place factor with each outcome, using the same sample. 
However, workplace factor questions had varying num-
bers of ‘don’t know’ or ‘declined to answer’ responses, 
and some questions were not applicable to certain 
workers; thus, the number of included cases varied by 
workplace factor.

To simplify interpretation of results, coding of all 
workplace factor variables was aligned so that higher 
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values always referred to the condition hypothesized to 
be more desirable. Workplace factors that were meas-
ured as scales used several different ranges and scoring 
methods, and some involved multiple items. To enhance 
comparability of effect sizes, we standardized scale 
scores to have a mean of zero and a standard deviation 
of one. We presented means for the original variables 
to enable comparison to other published data, but used 
standardized scores in logistic regression models.

Bivariate associations between each outcome and 
the workplace factors and covariates were tested using 
Pearson’s chi-squared test (binary or categorical vari-
ables), Wilcoxon rank-sum (Mann–Whitney) test (or-
dinal variables), or unequal variances t-test (ordinal 
scales or continuous variables). Logistic regression 
models were used to estimate associations between each 
workplace factor and each outcome, in turn, controlling 
for gender, age, educational level, nativity, WBI category, 
State Fund versus self-insured WC coverage, union mem-
bership, employer size, industry sector, and years in the 
same job. We also tested for interactions between each 
workplace factor and WBI category. Level of significance 
was set at P < 0.05. All analyses were conducted using 
Stata/MP 15.1 for Windows (StataCorp, 2017).

Results

Of 567 workers interviewed, 70 (12.35%) were no 
longer working in their most recent job when inter-
viewed (RTW interruption), and 70 (12.35%) had 
been reinjured in their current/most recent job. Despite 
prevalence similarity, there was little overlap between 
groups—only five workers (0.88%) reported both out-
comes. Injury year ranged from 1991 to 2018; 3.70% 
were injured before 2010. Years from injury to interview 
ranged from 1.10 to 27.33, with a mean of 3.45 (SD 
2.60), and median of 2.55.

Among the 70 workers no longer working in their 
most recent job, the most frequently reported reason for 
RTW interruption was impairment, disability, and/or 
pain from the previous work injury (28.57%; n = 20). 
Other reasons included (in descending frequency): re-
tired (27.14%; n = 19); laid off or on work furlough 
(18.57%; n = 13); some other health condition or in-
jury (17.14%; n = 12); something about the most recent 
job/workplace made it hard to keep working (14.29%; 
n = 10); logistical barriers such as transportation, child-
care, or family needs (7.14%; n = 5); or got a new job, 
but not yet working (2.86%; n = 2). These categories 
were not mutually exclusive; there were 81 responses 
from 70 workers.

There were few significant or substantial associations 
between covariates and either outcome (Table 1). The 
most striking (and predictable) association was that 
nearly a third of workers 65 and older were no longer 
working when interviewed, compared to less than a 
sixth of workers in all other age categories. At the 
time of the interview, 42.50% of respondents reported 
being a union member. Union membership was signifi-
cantly associated with less RTW interruption, but was 
also strongly associated with reinjury; 18.26% of union 
members reported reinjury, compared to 7.98% of other 
workers (P < 0.0005).

Time spent working in the same job averaged 
9.19 years (SD 10.39). This did not differ significantly 
by RTW interruption status (mean difference: –0.99; 
95% CI: –3.95, 1.97), but did differ by reinjury status. 
Workers who were reinjured during the past year in their 
current/most recent job had been working in the same 
job an average of 12.65 years (SD 10.73), compared to 
8.70 years (SD 10.26) for those not reinjured (mean dif-
ference: –3.95; 95% CI: –6.65, –1.24).

Table 2 presents bivariate associations between 
binary/categorical workplace factors and the two out-
comes. For each workplace factor, the condition hy-
pothesized as less desirable is shown on the upper line. 
With two exceptions, the direction of each unadjusted 
bivariate association was as hypothesized. Both excep-
tions involved the reinjury outcome, and neither was 
statistically significant: (i) adequate employer/health 
care provider communication, and (ii) stigmatized for 
PPD by coworkers. The prevalence of the more desir-
able condition was above 70% for all workplace fac-
tors; over 95% were comfortable reporting an unsafe 
situation at work.

Table 3 presents bivariate associations between or-
dinal/continuous workplace factors and the two out-
comes. For each workplace factor, higher values indicate 
the hypothesized desirable condition. In every case, the 
direction of each unadjusted bivariate association was 
as hypothesized. Data for the WHQ versions of the so-
cial support, supervisor support, and coworker support 
variables are reported in Table 3. Findings based on the 
JCQ versions of these three variables were substantially 
similar (see data in Supplementary Table S1, available at 
Annals of Work Exposures and Health online).

Table 4 presents the results of the basic regression 
models for each outcome. Each of these models included 
all covariates, but excluded the workplace factors of 
interest. Results were generally in line with unadjusted 
associations reported in Table 1: (i) workers ages 65 and 
older had over three times the odds of RTW interruption, 
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compared to workers ages 18–34; and (ii) union mem-
bers had nearly three times the odds of reinjury, com-
pared to other workers.

Table 5 presents the results of the adjusted lo-
gistic regression models for each outcome, assessing 
each workplace factor in turn. Each of these models 

Table 1.  Worker, injury, and employment characteristics included in the basic model, by whether no longer working at 
interview (RTW interruption), and by whether reinjured in the current/most recent job (N = 567).

Characteristic N (column %) RTW interrupted Reinjured

Row % P Row % P

Overall 567 (100) 12.35 N/A 12.35 N/A

Gender 567 (100)  0.37a  0.46a

  Male 383 (67.55) 11.49  13.05  

  Female 184 (32.45) 14.13  10.87  

Age when interviewed 567 (100)  0.02b  0.41b

  18–34 72 (12.70) 11.11  11.11  

  35–44 112 (19.75) 8.04  11.61  

  45–54 152 (26.81) 11.18  12.50  

  55–64 198 (34.92) 13.13  11.11  

  65+ 33 (5.82) 30.30  24.24  

Educational level 567 (100)  0.57b  0.15b

  <High school graduation 22 (3.88) 18.18  4.55  

  High school graduation or GED 136 (23.99) 12.50  17.65  

  Some college 294 (51.85) 12.24  11.56  

  College graduation 115 (20.28) 11.30  9.57  

Born in the USA 567 (100)  0.38a  0.35a

  No 49 (8.64) 16.33  8.16  

  Yes 518 (91.36) 11.97  12.74  

Whole-body impairment 567 (100)  0.69a  0.69a

  <10% 440 (77.60) 12.05  12.05  

  ≥10% 127 (22.40) 13.39  13.39  

Workers’ compensation coverage 567 (100)  0.42a  0.19a

  State fund 356 (62.79) 13.20  10.96  

  Self-insured 211 (37.21) 10.90  14.69  

Union member 567 (100)  0.045a  <0.0005a

  No 326 (57.50) 14.72  7.98  

  Yes 241 (42.50) 9.13  18.26  

Large employer 567 (100)  0.56a  0.27a

  No 334 (58.91) 11.68  11.08  

  Yes 233 (41.09) 13.30  14.16  

Industry sector 567 (100)  0.42a  0.48a

  Construction/utilities/mining/agriculture/forestry 104 (18.34) 13.46  8.65  

  Manufacturing 74 (13.05) 5.41  14.86  

  Retail/wholesale trade 55 (9.70) 16.36  10.91  

  Transportation/warehousing 68 (11.99) 14.71  11.76  

  Finance/insurance/real estate/professional/technical 36 (6.35) 16.67  16.67  

  Administrative services/public services 91 (16.05) 15.38  17.58  

  Education/health care/social services 106 (18.69) 9.43  8.49  

  Arts/entertainment/hospitality 33 (5.82) 9.09  15.15  

N/A, not applicable; RTW, return to work.
a Pearson’s chi-squared test.
b Wilcoxon rank-sum (Mann–Whitney) test.

Note: Column percentages do not always sum to exactly 100% due to rounding.
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included all covariates, along with one of the work-
place factors of interest. With two exceptions, the 
direction of association was as hypothesized, i.e. the 
presence of the hypothetically more protective condi-
tion of each workplace factor was at least suggestive of 
a lower odds of both RTW interruption and reinjury. 
As was the case for the unadjusted bivariate associ-
ations (Table 2), both exceptions involved the reinjury 
outcome, and neither was statistically significant: (i) 
adequate employer/health care provider communica-
tion, and (ii) not stigmatized for PPD by coworkers. 
Despite alignment with the hypothesized direction of 
association, two of the workplace factors—provision 
of needed job accommodations and adequate safety 
training—were not significantly associated with either 
outcome. Figure 1 depicts the statistically significant 
associations presented in Table 5.

Odds ratios for the binary variables in Table 5 rep-
resent effect sizes based on presence or absence of the 
hypothetically more protective condition, while odds 
ratios for the standardized variables represent effect 
sizes based on one standard deviation of difference; 
hence effect sizes cannot be directly compared across 
variable type. With respect to RTW interruption, ab-
sence of stigmatization by supervisors or by coworkers 
had the largest effect sizes among binary variables. 
Supervisor support had the largest effect size among 
standardized variables; social support was a close 
second, driven by the supervisor support component. 
With respect to reinjury, comfort reporting an unsafe 
work situation had the largest effect size among binary 
variables. Organization-level safety climate had the lar-
gest effect size among standardized variables, nearly 
matched by group-level safety climate and supervisor 

Table 2.  Distribution of self-reported workplace factors (categorical or binary), by whether no longer working at inter-
view (RTW interruption), and by whether reinjured in the current/most recent job (N = 567).

Workplace factor (binary) N (column %) RTW interrupted Reinjured

Row % Pa Row % Pa

Job accommodations 558 (100)  0.07  0.13

  Needed but not provided 71 (12.72) 18.31  18.31  

  Needed and provided 249 (44.62) 13.25  13.25  

  Not needed 238 (42.65) 8.82  9.66  

Adequate employer/health care provider communication 484 (100)  <0.0005  0.20

  No 131 (27.07) 20.61  10.69  

  Yes 353 (72.93) 8.78  15.30  

Adequate training to do job safely 561 (100)  0.10  0.38

  No 70 (12.48) 18.57  15.71  

  Yes 491 (87.52) 11.61  12.02  

Presence of health and safety committee 525 (100)  0.42  0.42

  No 126 (24.00) 15.08  15.08  

  Yes 399 (76.00) 12.28  12.28  

Comfortable reporting unsafe situation at work 565 (100)  0.20  0.01

  No 24 (4.25) 20.83  29.17  

  Yes 541 (95.75) 12.01  11.65  

Stigmatized for PPD by supervisor 565 (100)  <0.0005  0.06

  Yes 60 (10.62) 28.33  20.00  

  No 505 (89.38) 10.50  11.49  

Stigmatized for PPD by coworkers 567 (100)  0.005  0.56

  Yes 42 (7.41) 26.19  9.52  

  No 525 (92.59) 11.24  12.57  

Job strain 544 (100)  0.29  0.03

  High 81 (14.89) 14.81  19.75  

  Low 463 (85.11) 10.80  11.02  

PPD, permanent partial disability; RTW, return to work.
a Pearson’s chi-squared test.

Note: Column percentages do not always sum to exactly 100% due to rounding.
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support (again, social support closely followed super-
visor support).

Testing for interactions between each workplace 
factor and degree of impairment revealed no notable 
or statistically significant findings, and no consistent 
direction of association; therefore, the interaction term 
was dropped from all regression models. Data for the 
WHQ versions of the social support, supervisor sup-
port, and coworker support variables are reported in 
Table 5. Findings based on the JCQ versions of these 
three variables were substantially similar (see data in 
Supplementary Table S2, available at Annals of Work 
Exposures and Health online).

Discussion

Lower reported levels of safety climate, supervisor sup-
port, and ability to take time off work for personal/
family matters were significantly associated with both 
RTW interruption and reinjury. Inadequate employer/
health care provider communication, perceived stig-
matization from supervisors and/or coworkers, and 
lower levels of coworker support were significantly as-
sociated with RTW interruption but not with reinjury. 
Discomfort with reporting an unsafe situation at work, 
absence of a health and safety committee, and higher 

job strain were significantly associated with reinjury, but 
not with RTW interruption. However, inadequate safety 
training and lack of needed job accommodations were 
not significantly associated with either outcome. Despite 
null findings, we are not suggesting that job accommo-
dation and adequate safety training are unimportant. As 
described earlier, there is strong evidence for the import-
ance of job accommodations, but they may be most im-
portant for initial RTW. All workers interviewed for our 
study had RTW, and only 13% had not obtained needed 
job accommodations.

To effectively promote safe and sustained RTW, our 
findings support expanding the focus of prevention ef-
forts to include organizational and psychosocial factors, 
such as safety climate, supervisor support, and flexible 
time off work. Factors we found protective for either 
negative outcome may be as important as those that 
were protective for both, depending on workplace char-
acteristics and WC system goals. The lack of interaction 
between any of these workplace factors and degree of 
impairment suggests that these findings may be general-
izable to all workers, and further, that workplace inter-
ventions based on these findings may be useful for both 
primary and secondary prevention.

The most frequently reported reason for RTW inter-
ruption was impairment, disability, and/or pain from the 

Table 3.  Distribution of self-reported workplace factors (scales), by whether no longer working at interview (RTW inter-
ruption), and by whether reinjured in the current/most recent job (N = 567).

Workplace factor N  
items

Possible  
range

N Overall  
mean  
(SD)

RTW interrupted Reinjured

No Yes Pa No Yes Pa

Mean  
(SD)

Mean  
(SD)

Mean  
(SD)

Mean  
(SD)

Organization-level  

safety climate

4  

(mean) 

1–5 546 4.00  

(1.17)

4.06 (1.14) 3.55 (1.27) 0.003 4.07 (1.14) 3.51 (1.29) 0.001

Group-level  

safety climate

4  

(mean)

1–5 551 3.91  

(1.27)

4.01 (1.22) 3.25 (1.39) 0.0001 3.97 (1.25) 3.55 (1.35) 0.02

Supervisor support 1 1–4 551 3.35  

(0.95)

3.43 (0.90) 2.79 (1.09) <0.0001 3.40 (0.91) 3.00 (1.08) 0.005

Coworker support 1 1–4 546 3.48  

(0.70)

3.51 (0.66) 3.25 (0.90) 0.03 3.48 (0.70) 3.43 (0.70) 0.60

Social support 2  

(sum) 

2–8 541 6.84  

(1.34)

6.94 (1.27) 6.08 (1.65) 0.0001 6.89 (1.31) 6.46 (1.50) 0.03

Able to take time  

off work for  

personal/family  

matters 

1 1–5 559 3.99  

(1.29)

4.02 (1.27) 3.72 (1.39) 0.09 4.01 (1.31) 3.82 (1.17) 0.22

RTW, return to work; SD, standard deviation.
a Unequal variances t-test.
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previous work injury. Workers ages 65 and older (com-
pared to ages 18–34) had over three times the odds of 
RTW interruption. Early retirement due to a work injury 
is associated with more severe injuries, as well as with 
potentially modifiable factors, such as a less supportive 
workplace (Pransky et al., 2005).

In our study, supervisor support and coworker sup-
port had differing associations with outcomes; thus, 
consolidating the two as social support—as is often 
done—may result in less informative findings. Using 
only a single item for each construct resulted in de-
cidedly similar findings compared to using four items, 

Table 4.  Logistic regression results for the two basic outcome models: whether no longer working at interview (RTW 
interruption), and whether reinjured in the current/most recent job (N = 567).

Characteristic RTW interrupted Reinjured

OR 95% CI P OR 95% CI P

Gender   0.30   0.95

  Male ref   ref   

  Female 1.38 0.75, 2.56  0.98 0.54, 1.78  

Age when interviewed   0.04   0.30

  18–34 ref   ref   

  35–44 0.62 0.22, 1.77  0.99 0.38, 2.59  

  45–54 0.91 0.36, 2.28  0.98 0.38, 2.55  

  55–64 1.15 0.46, 2.83  0.83 0.32, 2.14  

  65+ 3.26 1.05, 10.15  2.78 0.74, 10.41  

Educational level   0.61   0.09

  <High school graduation ref   ref   

  High school graduation or GED 0.52 0.16, 1.68  3.33 0.41, 27.06  

  Some college 0.50 0.17, 1.52  1.81 0.22, 14.85  

  College graduation 0.43 0.13, 1.50  1.38 0.15, 12.67  

Born in the USA   0.15   0.43

  No ref   ref   

  Yes 0.54 0.23, 1.24  1.55 0.52, 4.59  

Whole-body impairment   0.91   0.69

  <10% ref   ref   

  ≥10% 1.03 0.58, 1.86  1.13 0.62, 2.09  

Workers’ compensation coverage   0.53   0.69

  State Fund ref   ref   

  Self-insured 0.82 0.44, 1.53  0.89 0.50, 1.59  

Union member   0.14   0.001

  No ref   ref   

  Yes 0.60 0.30, 1.18  2.81 1.52, 5.19  

Large employer   0.16   0.76

  No ref   ref   

  Yes 1.48 0.86, 2.55  1.09 0.62, 1.91  

Industry sector   0.35   0.39

  Construction/utilities/mining/agriculture/forestry ref   ref   

  Manufacturing 0.35 0.11, 1.09  1.78 0.66, 4.81  

  Retail/wholesale trade 0.84 0.31, 2.30  1.69 0.50, 5.66  

  Transportation/warehousing 1.00 0.39, 2.55  1.44 0.52, 4.03  

  Finance/insurance/real estate/professional/technical 1.00 0.32, 3.10  3.75 1.13, 12.40  

  Administrative services/public services 1.17 0.49, 2.77  2.20 0.87, 5.57  

  Education/health care/social services 0.50 0.18, 1.41  1.27 0.44, 3.73  

  Arts/entertainment/hospitality 0.50 0.13, 1.95  2.92 0.82, 10.33  

Years in same job 1.01 0.98, 1.04 0.59 1.01 0.98, 1.04 0.45

CI, confidence interval; OR, odds ratio; RTW, return to work.
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which should facilitate inclusion of both constructs in 
future surveys.

For all workplace factors in this study, the preva-
lence of the more desirable condition was above 70%, 
and over 95% were comfortable reporting an unsafe 
situation at work. This may have implications for in-
terpretation of our findings, since these factors can 
interact in complex ways. For example, in a Canadian 
study, workers who reported no supervisor support in 
conjunction with any type of occupational health and 
safety vulnerability (including discomfort reporting un-
safe conditions) were significantly more likely to ex-
perience workplace injuries (Yanar et al., 2019). Yet, a 
recent study of workplace exposures ranked ergonomic 
and work organization/psychosocial exposures as the 
most prevalent exposures in the northwest US work-
force (Doubleday et al., 2019).

Another notable characteristic of our sample was the 
high prevalence of union membership (42.5%)—more 
than double the estimated 19.8% of Washington State 
employed workers who were union members in 2018, 
and more than quadruple the estimated 10.5% for the 
USA overall [42]. Union membership may be associ-
ated with better safety climate (Gillen et al., 2002), and 

possibly accounts in part for the observed prevalence of 
these workplace factors. In future research, we plan to 
assess this issue further. Because we do not have union 
membership status for survey non-respondents, we 
cannot be certain whether response bias affected the 
prevalence of union membership in our sample; how-
ever, we did not observe any noteworthy differences in 
many other characteristics used to assess response bias 
(Sears et al., 2020). Though speculative, there are sev-
eral possible mechanisms that would tend to select union 
members into our sampling frame. First, if union mem-
bers tend to be in riskier jobs, they might more often 
be injured—and union members in this survey did have 
higher rates of self-reported reinjury. Second, union 
members may feel safer reporting an injury and filing a 
WC claim. Third, union members may have better access 
to legal resources, which may be more likely to result 
in a PPD award. Finally, union members may be more 
likely to RTW after a PPD award, which would have 
made them more likely eligible for this survey.

Numerous studies have supported the need for 
research-driven prevention programs designed to reduce 
reinjury risk and sustain RTW (Lipscomb et al., 2008; 
Cherry et al., 2010; Young, 2010a,b; Ruseckaite and 

Table 5.  Logistic regression results, adding each workplace factor in turn to the two basic outcome models: whether no 
longer working at interview (RTW interruption), and whether reinjured in the current/most recent job (N = 567).

Workplace factor Variable type N RTW interrupted Reinjured

OR 95% CI P OR 95% CI P

Job accommodations Categorical 558       

  Needed but not provided   ref ref ref ref ref ref

  Needed and provided   0.74 0.36, 1.50 0.40 0.64 0.29, 1.38 0.26

  Not needed   0.46 0.21, 1.02 0.06 0.44 0.20, 0.96 0.04

Adequate employer/health care provider 

communication

Binary 484 0.35 0.19, 0.64 0.001 1.12 0.57, 2.22 0.74

Adequate training to do job safely Binary 561 0.56 0.27, 1.15 0.11 0.60 0.28, 1.26 0.18

Presence of health and safety committee Binary 525 0.85 0.42, 1.73 0.66 0.46 0.23, 0.95 0.04

Comfortable reporting unsafe situation 

at work

Binary 565 0.38 0.13, 1.07 0.07 0.29 0.11, 0.77 0.01

Not stigmatized for PPD by supervisor Binary 565 0.25 0.13, 0.49 <0.001 0.49 0.24, 1.04 0.06

Not stigmatized for PPD by coworkers Binary 567 0.26 0.12, 0.58 0.001 1.51 0.54, 4.22 0.43

Low job strain Binary 544 0.68 0.34, 1.40 0.30 0.49 0.24, 0.98 0.04

Organization-level safety climate Standardized 546 0.64 0.51, 0.81 <0.001 0.64 0.50, 0.82 <0.001

Group-level safety climate Standardized 551 0.56 0.45, 0.71 <0.001 0.69 0.54, 0.89 0.004

Supervisor support Standardized 551 0.50 0.40, 0.63 <0.001 0.68 0.53, 0.86 0.001

Coworker support Standardized 546 0.70 0.55, 0.90 0.006 0.92 0.71, 1.19 0.51

Social support Standardized 541 0.53 0.41, 0.67 <0.001 0.73 0.56, 0.94 0.02

Able to take time off work for personal/ 

family matters

Standardized 559 0.75 0.57, 0.97 0.03 0.79 0.62, 0.99 0.046

CI, confidence interval; OR, odds ratio; PPD, permanent partial disability; RTW, return to work.
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Collie, 2011; Berecki-Gisolf et al., 2012; MacEachen 
et  al., 2012; Keeney et  al., 2013; Kosny et  al., 
2013; Landsbergis et al., 2014; Nevala et al., 2015; 
Midtsundstad and Nielsen, 2016; Spector and Reul, 
2017). This study provides evidence to support priori-
tizing several modifiable organizational and psychosocial 
factors for future intervention development. Systemic 
support from WC agencies/insurers may be needed to 
develop and test efficient large-scale WC system-level 
interventions (e.g. management training, educational 
campaigns, subsidies/incentives), and encourage uptake. 
Individual employers, particularly small employers, may 
not have the resources or motivation to implement inter-
ventions targeting these workplace factors. However, it 
may be feasible to develop and offer trainings to educate 
employers about key workplace organizational and psy-
chosocial factors, perhaps in-hand with financial support 
for supervisor training or structural changes. Supervisor 
training programs can improve safety climate and confi-
dence in managing successful RTW (Spector and Reul, 
2017; Schwatka et al., 2019). Further, systematic re-
views have documented that interventions designed to 

promote workplace social support, job control, and job 
demands can positively impact absenteeism, productivity 
and financial outcomes (Wagner et al., 2015; Williams-
Whitt et al., 2015). As a WC system-level example, Stay 
at Work is an L&I program designed to reduce tem-
porary total disability. Employers are reimbursed for cer-
tain costs of offering light-duty jobs to injured workers 
(e.g. wage subsidies, training, tools). Since 2012, more 
than 4500 employers have used this program to assist 
more than 20 000 injured workers. Potential savings are 
not trivial—L&I estimated saving $700 million in work 
disability and medical costs from Stay at Work and other 
RTW initiatives (Washington State Department of Labor 
and Industries, 2016).

Strengths and limitations
Our survey of workers with permanent impairment was 
population-based. Many studies have focused on initial 
RTW after occupational injury; however, relatively few 
have examined modifiable workplace factors associated 
with sustained RTW, RTW interruption, and reinjury, 
particularly among permanently impaired workers. Our 

Figure 1.  Workplace factors. Patterns of association with study outcomes.
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inclusion of workers with any type and degree of per-
manent impairment enhances generalizability to a broad 
range of injuries and conditions. The survey was focused 
on characteristics and outcomes of the current or most 
recent job, in order to assess the most proximate work-
place factors, and to minimize recall barriers. Though 
representative, the survey was cross-sectional and rela-
tively small-scale. Recall bias is a potential threat to the 
validity of our findings, since workplace exposure and 
worker outcome data were collected simultaneously.

Conclusions

This study provides evidence that several potentially 
modifiable organizational and psychosocial factors are 
associated with safe and sustained RTW among injured 
workers with a work-related permanent impairment, 
and potentially among all workers. These factors include 
safety climate, supervisor support, coworker support, 
absence of stigmatization by supervisors or coworkers, 
health and safety committees, ability to take time off 
work for personal or family matters, adequate employer/
health care provider communication, comfort reporting 
unsafe situations at work, and low job strain. Though 
primary prevention is key, secondary prevention efforts 
to sustain RTW and prevent reinjury may reduce the 
considerable health, economic, and social burden of oc-
cupational injuries.
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