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Objective: To examine differences in long-term employment outcomes in the postacute care
setting.

Design: Retrospective review of the prospectively collected Burn Model System National
Database.

Setting and Participants: A total of 695 adult survivors of burn injury enrolled between

May 1994 and June 2016 who required postacute care at a Burn Model System center following
acute care discharge were included. Participants were divided into 2 groups based on acute care
discharge disposition. Those who received postacute care at an inpatient rehabilitation facility
(IRF) following acute care were included in the IRF group (N=447), and those who were treated
at a skilled nursing facility, long-term care hospital, or other extended-care facility following acute
care were included in the Other Rehab group (N=248).

Interventions: Not applicable.

Main Outcome Measures: Employment status at 12 months postinjury. Propensity score
matching and logistic regression were utilized to determine the effect of postacute care setting on
employment status.

Results: Individuals in the IRF group had larger burns and were more likely to have an inhalation
injury and to undergo amputation. At 12 months postinjury, the IRF group had over 9 times
increased odds of being employed compared to the Other Rehab group, using propensity score
matching (P=.046).

Conclusions: While admitting patients with more severe injuries, IRFs provided a long-term
benefit for survivors of burn injury in terms of regaining employment. Given the current lack of
evidence-based guidelines on postacute care decisions, the results of this study shed light on the
potential benefits of the intensive services provided at IRFs in this population.
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As medical advances in acute burn care have greatly reduced mortality in the burn
population over the past 40 years,! long-term functionality and quality of life have
emerged as important areas of focus for both patients and clinicians. Return to work is

an increasingly important goal of burn care and rehabilitation, as employment indicates
significant community participation.2 Survivors of burn injury who are working at long-
term follow-up report better physical and psychosocial outcomes than those who are not
working.2 However, many survivors of burn injury experience significant challenges that
delay or prevent full recovery and return to previous lifestyles. Those with particularly
complex medical and rehabilitation needs often are unable to return home and resume
working following acute care admission. Instead, these individuals transition to postacute
care (PAC) settings, which the Medicare Payment Advisory Committee define as facilities
that provide rehabilitation (or palliative) services after a stay in an acute care hospital.3

Over the past 10 years, an increasing number of patients are transitioning to PAC settings
following acute burn care. During this time, 5906 survivors of burn injury received PAC
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services in inpatient rehabilitation facilities (IRFs), 4713 in skilled nursing facilities (SNFs),
and 1599 in other extended-care facilities, such as long-term care hospitals (LTCHS),
according to the American Burn Association’s National Burn Repository, which includes
data from 101 United States burn centers.* These various PAC settings offer services

that differ in intensity, duration, and physician supervision. IRFs provide active and
ongoing medical management and require patients to participate in a rehabilitation program
consisting of at least 3 hours of therapy per day, at least 5 days per week.> SNFs also
provide ongoing medical management and multidisciplinary therapy services, however,
these facilities provide less frequent physician and therapy services and do not require
patients to participate in an intensive therapy program.® LTCHSs provide hospital-level care
for more extended periods of time; patient lengths of stay at LTCHs average 25 days or
greater.” Other PAC settings include hospice facilities and traditional nursing homes.

PAC settings are also becoming a more common discharge disposition following acute care
admission among the United States general population. Between 1996 and 2010, the number
of patients in the United States discharged to PAC settings increased by nearly 50%, or

1.2 million people.8 PAC spending is the fastest growing area of Medicare costs,?11 and,
according to a recent Institute of Medicine report, spending on PAC services is the largest
driver of overall variation in Medicare spending.12

Despite the growing number of patients among the general United States population and
among those with a history of burn injury treated in PAC settings, few studies have
investigated differences in outcomes by PAC setting. Largely due to insufficient data

and lack of common data elements across PAC settings, little is known about the types

of patients who would benefit most from each setting.2:13.14 Furthermore, PAC settings
often care for distinct patient populations requiring various levels of care. For example,
patients with a history of stroke and hip fracture who are discharged to an SNF tend to

be older!®16 and are more likely to have experienced a complication in acute care!® and

to have comorbidities such as dementia and congestive heart failure, compared to those

who were sent to IRFs or home.1® Survivors of burn injury discharged to SNFs also tend

to be older.1” Thus, it is difficult to compare the outcomes of patients treated in different
PAC settings, as any observed differences in outcomes may be attributed to differences

in individual patient characteristics. Research focusing on PAC is also complicated by the
fact that nonclinical factors, including insurance coverage, socioeconomic status, provider
reimbursement structures, clinician and patient preferences, and geographic availability, may
influence PAC disposition decisions.18:19 Propensity scores offer 1 method to overcome
these inherent challenges. By identifying and comparing only those patients who are most
alike and have the same chance of receiving a particular treatment, propensity scores allow
one to mimic random assignment, a task that is difficult in PAC settings. In this way,
propensity scores enable one to attribute differences in outcomes to treatment effects.2? The
Burn Model System (BMS) National Database, the largest national database in the field of
burns that tracks functional and psychosocial recovery,?! offers an opportunity to circumvent
historical challenges to research. The BMS National Database collects data from individuals
treated at IRFs, SNFs, LTCHs, and several other PAC settings and administers the same set
of outcome measurements to all participants. Thus, this database represents a unique tool to
evaluate outcomes across various PAC settings. This study aims to use the BMS National
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Database and propensity score methods to compare long-term employment and quality of
life outcomes following burn injury by PAC setting.

Data source and study population

Variables

Data from the prospectively collected BMS National Database between May 1994 and June
2016 were analyzed. Six burn centers in the United States have contributed to this database
over the lifespan of the project (1994-present).2! Individuals over 18 years of age who were
alive at the time of acute care discharge and received treatment at a PAC setting following
acute care were included. For this time period, the BMS National Database included data
on survivors who met the following inclusion criteria: (1) deep second- and third-degree
burns greater than 10% of the total body surface area (TBSA) in patients over 50 years

of age; (2) deep second- and third-degree burns greater than 20% TBSA; (3) deep second-
and third-degree burns with serious threat of function or cosmetic threat that involves the
face, hands, feet, genitalia, perineum, or major joints; (4) third-degree burns greater than 5%
TBSA,; (5) deep electrical burns including lightning injury; (6) burn injury with inhalation
injury; and (7) circumferential burns of the extremity or chest.

Modifications have been made to the inclusion criteria over time. Details of the BMS
National Database inclusion criteria, data collection process, and data collection sites can be
found at http://burndata.washington.edu/.

Written consent was obtained from all participants, and the outlined research protocol was
approved by the Partners Institutional Review Board.

Participants were divided into 2 groups based on acute care discharge disposition. Those
who received PAC services at an IRF following acute care were included in the IRF group,
and those who were treated at an SNF, LTCH, or other extended-care facility following acute
care were included in the Other Rehab group.

All IRFs included in the BMS National Database are affiliated with BMS centers and thus
are linked to specialized burn care. The SNFs, LTCHs, and other extended-care facilities
captured by the BMS National Database are not affiliated with BMS centers.

The following demographic and clinical variables were collected through self-report or
medical record abstraction within 30 days of discharge: age, sex, race, ethnicity, burn size,
burn etiology, location of burn injury, primary insurance, number of days in the intensive
care unit, presence of inhalation injury, amputation, preinjury marital status, preinjury
employment status, history of psychological treatment or counseling, preinjury alcohol
abuse, and preinjury drug abuse.
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Employment status, the primary outcome, was assessed at 12 months postinjury through
self-report or medical record abstraction. Participants were considered “employed” if they
were working full- or part-time and were paid at least minimum wage.

Health-related quality of life, the secondary outcome, was also assessed at 12 months
postinjury through the 12-Item Short Form Health Survey, Physical Component Summary
(PCS) and Mental Component Summary (MCS).

Propensity score matching

The propensity score is the chance of receiving a particular treatment “for a patient with
given observed prognostic variables.”20(P683) propensity scores can be used to identify a set
of individuals with very similar characteristics, and thus very similar chances of receiving

a particular treatment. In propensity score matching, patients with very similar scores but
who received different treatments are matched into pairs and then compared. In this study,
propensity score matching was used to obtain comparable groups of individuals from the
IRF group and the Other Rehab group. The 16 previously outlined demographic and clinical
variables, which were readily available in the BMS National Database and have been found
in prior research to influence acute care discharge disposition,22 were used to create the
propensity scores. A range of caliper widths (0.01, 0.025, 0.05, 0.075, and 0.1), which
indicate the difference in propensity scores of matched individuals from each of the 2
groups, were examined. The smallest caliper width, 0.01, was utilized for all analyses, as
this caliper was more narrowly defined and included only the most similar matches while
maintaining a good c-statistic (c=0.78).

Data analysis

Following a previously described methodology,23 multiple imputation was used to account
for variables that were missing with a frequency >10% (race, marital status, location of
burn injury, and intensive care unit length of stay). The imputations were checked using the
diagnostics suggested by Abayomi et al .24

Descriptive statistics were generated for demographic and medical data. Logistic regression
was used to evaluate the effect of PAC setting on employment status at 12 months postinjury.
Analyses of secondary outcomes utilized linear regression to evaluate the effect of PAC
setting on physical function and mental health at 12 months postinjury. In addition to the
propensity scores, BMS site and acute care length of stay were included in these analyses

as covariates. Odds ratios were examined for each of the propensity score caliper widths to
assess for consistency of findings. C-statistics and calibration curves were examined for each
model.

All statistical analyses were performed using STATA2 version 15. A Pvalue of <.05 was
used for statistical significance.
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This study included a total of 695 survivors of burn injury. Of these, 447 were included in
the IRF group and 248 were included in the Other Rehab group. Those in the IRF group
were younger, had larger burns, and were less likely to be single than those in the Other
Rehab group (A<.01; table 1). Individuals in the IRF group were also more likely to be
Hispanic, be employed at the time of injury, have an inhalation injury, and undergo an
amputation compared to those in the Other Rehab group (/<.05; see table 1). Additionally,
the IRF group was significantly less likely to be insured by Medicare (P<.001). At 12
months postinjury, 21.4% of the IRF group and 19.4% of the Other Rehab group were
working (table 2).

Fifty data sets were imputed. Using the 0.01 caliper, 294 individuals matched (204 from
the IRF group and 90 from the Other Rehab group), with some participants in each group
matching more than once (fig 1). Of the individuals who matched using the 0.01 caliper,
14% of the IRF group and 7.7% of the Other Rehab group were working at 12 months
postinjury (see table 2).

In the logistic regression analysis, the IRF group had over 9 times increased odds of

being employed at 12 months postinjury compared to the Other Rehab group (OR=9.707,
P=.046; table 3). Qualitatively similar, statistically significant results were achieved across
multiple caliper widths (OR=17.17, P=.026 for 0.025 caliper; OR=12.14, P=.042 for 0.05
caliper;OR=12.43, P=.038 for 0.075 caliper; OR=13.66, P=.033 for 0.1 caliper). The
c-statistic of both the 0.01 and 0.1 caliper logistic regression models was 0.78, thus
indicating a good fit. The calibration curves demonstrated good calibration up to a predicted
probability of employment of 40%.

In analyses of secondary outcomes, the IRF group was found to have significantly higher
PCS scores than the Other Rehab group. MCS scores did not differ between groups.
However, these models demonstrated poor discrimination and calibration and were thus
excluded from final analyses (c-statistics ranging from 0.57 to 0.60 and from 0.54 to 0.57 for
PCS and MCS, respectively).

Discussion

Decisions about PAC can have a profound effect on a patient’s recovery, however, little is
known about which patients benefit most from the various PAC settings. Previous efforts
to compare outcomes across PAC settings have been hindered by the lack of common data
elements across settings,2° as well as by fundamental differences in patient populations.
By utilizing the BMS National Database and propensity score matching, the present study
attempted to address these 2 historical challenges. As mentioned previously, the BMS
National Database offers a unique opportunity to evaluate employment and other outcomes
across various PAC settings, as it includes data from individuals treated at a variety of
PAC settings and administers the same set of outcome measurements to all participants.
Furthermore, while the IRF and Other Rehab groups differed significantly in terms of
several demographic and clinical variables and thus may represent fundamentally different
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patient populations, the use of propensity scores allowed for the identification of only

the most similar study participants. Propensity score matching enabled the comparison of
individuals across groups who had a similar chance of receiving treatment at either an IRF
or Other Rehab facility. To the best of our knowledge, this is the first study to evaluate
differences in employment outcomes for survivors of burn injury by PAC setting.

In the present study, survivors of burn injury in the IRF group had larger burns and

were significantly more likely to have an inhalation injury and to undergo an amputation
compared to the Other Rehab group. In propensity score—-matched regression analyses, the
IRF group had almost 10 times increased odds of being employed at 12 months postinjury
compared to those in the Other Rehab group. Thus, while IRFs admitted survivors of

burn injury with more severe injuries, treatment at an IRF was associated with long-term
employment.

Employment is a particularly important outcome after an injury and after PAC. For many
within and beyond the burn community, return to work represents significant community
participation and constitutes a major milestone in recovery.26 A number of meta-analyses,
literature reviews, and studies of the general population have established that employed
individuals are healthier than those who are unemployed.2”-2% Among individuals with
disabilities, those who are employed report significantly lower rates of smoking and

better quality of life,30 have lower Medicare and Medicaid costs,30 and experience mental
distress less frequently than those who are not employed.3! Within the burn population,
employment status has been shown to be a valid indicator of postinjury physical and
psychosocial health.2 Survivors of burn injury working at long-term follow-up report better
psychosocial health and less pain compared to those not working.2 However, burn injuries
can have a tremendous effect on return to work. One 2-center study found that 66% and
90% of survivors of burn injury had returned to work at 6 and 24 months postinjury,
respectively.32 However, 1 center found that only 37% of survivors returned to the same
job, with the same employer, and without accommaodations. Patients with burn injuries face
a number of barriers that may delay or prevent return to work, including pain, scarring,
contractures, amputations, weakness, neurologic problems, impaired mobility, issues with
appearance, and workplace conditions.33-35 Several variables included in the propensity
score calculations, such as burn size, burn location (hand burn), and psychiatric history have
been previously associated with time to return to work.3> Survivors of burn injury who were
injured at work face additional difficulties upon work reintegration.3¢ Given the prevalence
of these barriers, as well as the demonstrated importance of postinjury employment, the
results of this study may be particularly important for the PAC patient population and

their clinicians. PAC services offered at IRFs may maximize not only employment but also
long-term well-being.

Most of what is known about postacute burn care comes from research conducted in

the IRF setting. Many survivors of burn injury admitted to IRFs present with cognitive-
communication impairments,3” and, at the time of discharge from acute care, are likely to
have significant range of motion deficits.22 Nevertheless, survivors of burn injury treated
at IRFs make significant functional improvements from admission to discharge,38 and
treatment at a specialized burn unit within an IRF has been shown to decrease burn
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center length of stay and allow for a more rapid restoration of physical and psychological
function, compared to treatment at nonspecialized rehabilitation facilities.3 Fewer studies
have examined outcomes for survivors of burn injury who transition to SNFs. As in the
present study, survivors of burn injury who are SNF-bound tend to be older.17:40 Researchers
have found that older survivors of burn injury discharged to SNFs demonstrate increased
mortality compared to those discharged home after accounting for age, burn size, and
presence of inhalation injury.#! These previous studies were limited by single center data,
small sample sizes, and lack of random assortment or propensity score matching.

Researchers in other fields have begun to use propensity score and other methods to
investigate outcomes associated with IRF and SNF-level care. Among trauma patients,
those treated at IRFs have significantly increased functional independence and likelihood

of discharge to home compared to propensity score— matched controls.42 IRF care is also
associated with decreased 1-year mortality for patients of trauma injury,*2 while SNF care
following a trauma admission is associated with a higher risk of subsequent mortality.3
Similarly, in multivariate and propensity score analyses, patients with a history of stroke
who are discharged to IRFs were found to be more likely to recover activities of daily living
and to return to their communities than those discharged to SNFs.** After controlling for
clinically significant variables such as age, functional status at discharge from acute care,
and total hours of rehabilitation, patients with a history of stroke who were discharged to
IRFs also had improved physical and cognitive function compared to those discharged to
SNFs.1644 Fyrthermore, a Canadian study using multiple logistic regressions and propensity
score matching found that patients with traumatic spinal cord injuries who receive IRF care
are more likely to return home than those who do not receive IRF care.*®

Much of the existing literature on PAC in the general United States population focuses

on Medicare enrollees and, within this population, on common conditions such as stroke,
hip fracture, and lower-extremity joint replacement.13:14 This focus is likely the result

of the relative availability of data on the Medicare patient population. Among Medicare
beneficiaries enrolled in fee-for-service in 2013, over 40% were discharged from an acute
care hospital to a PAC setting.#6 Of these, 20% were discharged to an SNF, 17% to a home
health agency, 4% to an IRF, and 1% to an LTCH.#6 Furthermore, about 85% of hip fracture
and lower-extremity joint replacement and 70% of patients with history of stroke go on to

a PAC setting after discharge from acute care.4’ Other studies of the Medicare population
have shown that, as in the present study, those treated at SNFs tend to be older than
individuals treated at IRFs.14 However, there is a paucity of research examining differences
in outcomes by PAC setting, and the literature is occasionally conflicting.13:15:44.48.49 The
only study to compare outcomes across the various PAC settings for patients with a wide
range of diagnoses failed to find consistent differences in hospital readmission rates and in
changes in mobility or self-care.?9 Furthermore, researchers have noted significant variation
in the availability and use of PAC, often by geographic region.13:51:52 This variation further
highlights the need for evidence-based criteria to guide decisions about discharge to PAC
settings.
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Study limitations

Several limitations to this study must be noted. This study evaluated employment status,

but other important outcomes, such as physical functioning, mental health, and community
integration, may also be affected by PAC setting. Additionally, this study was not able to
investigate employment outcomes beyond 12 months postinjury, and it did not evaluate
changes in employment status over time. This study was also unable to evaluate specific
details of employment, such as primary occupation and number of hours worked; these
factors may be important in determining the value of treatment at an IRF after burn injury.
The BMS National Database does not collect information regarding specific treatments and
rehabilitation protocols, which may affect long-term employment and other outcomes. Two
variables, marital status and intensive care unit length of stay, were not collected for the
entire duration of the data collection period and thus contributed more missing data than
others. Several other variables known to influence return to work after burn injury were not
collected for the duration of the BMS National Database years examined and contributed too
much missing data to be included in this study. In the BMS National Database, burn size

is calculated by including full- and partial-thickness burns, however, the extent of full and
partial thickness is not recorded. Thus, it was not possible in this study to distinguish these
details of burn severity between the IRF and Other Rehab groups. In addition, propensity
scores remove overt biases but cannot account for hidden biases, or biases resulting

from unknown or unmeasured differences between study participants before treatment.>3
Variables that were unobservable or not collected in the BMS National Database could

not be included in the matching procedure, and thus it is possible that bias remains even
after propensity score matching. For example, while the FIM instrument and comorbidities
may affect acute care discharge disposition, these variables are not readily available in the
BMS National Database and thus could not be included in the propensity score. A myriad
of other factors, such as socioeconomic status, insurance payment structures, individual
preferences and attitudes, and geographic availability, may also affect discharge to PAC

but are not available in the BMS National Database and thus were beyond the scope of

this study. Future studies would benefit from the inclusion of such variables. Furthermore,
all IRFs included in this study are affiliated with BMS centers, and thus the observed
benefits associated with IRFs may be partially due to receiving burn-specific PAC at a
BMS-affiliated center. The confidence intervals accompanying the odds ratios are very wide;
thus, the estimate of the effect of PAC setting on employment status at 12 months postinjury
is measured somewhat imprecisely. This is likely due to the relatively small sample size used
for analyses. Finally, the BMS National Database only includes information from 6 burn
centers, and thus the results of this study may not reflect the outcomes of all United States
survivors of burn injury and PAC settings. However, the BMS National Database has been
shown to be representative of the United States burn population.

Conclusions

Survivors of burn injury discharged to IRFs have significantly increased odds of being
employed at 12 months postinjury compared to a propensity score—matched population
discharged to other rehabilitation settings. With its use of the BMS National Database, this
study is unique in its ability to compare outcomes across various PAC settings. Similar
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data sets do not exist in other PAC populations and have thus resulted in the current lack
of evidence-based guidelines on PAC decisions. Future research focused on identifying
predictors of the various PAC settings may provide additional insight into long-term
employment outcomes. Nevertheless, the results of this study shed light on the potential
benefits of receiving intensive PAC services at IRFs and may help inform future guidelines
regarding discharge to PAC settings.
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Fig 1.

Tr?e 0.01 caliper propensity score matched group. Each dot represents an individual included
in the Other Rehab group, and each * indicates an individual included in the IRF group. The
outlined and shaded box represents the 0.01 propensity score matched group, which includes
204 individuals from the IRF group and 90 individuals from the Other Rehab group.
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Table 2
Employment status at 12 months postinjury
Employed Other Rehab IRF P Value
All participants, n (%) 24 (19.4) 65 (21.4) .639
0.01 Caliper participants, n (%) 3(7.7) 18 (14.0) .300
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