1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Am Med Dir Assoc. Author manuscript; available in PMC 2022 December 01.

-, HHS Public Access
«

Published in final edited form as:
JAm Med Dir Assoc. 2021 December ; 22(12): 2461-2467. doi:10.1016/j.jamda.2021.03.033.

Variation in 30-Day Readmission Rates from Inpatient
Rehabilitation Facilities to Acute Care Hospitals

Cristina A. Shea, MD2T, Razvan Turcu, MD®T, Bonny S. Wong, MDPT, Michelle E. Brassil,

MD?2, Chloe S. Slocum, MD, MPH?&, Richard Goldstein, PhD?, Ross D. Zafonte, DO?, Shirley

L. Shih, MD2, Jeffrey C. Schneider, MD?"

aDepartment of Physical Medicine and Rehabilitation, Harvard Medical School, Spaulding
Rehabilitation Research Institute, Charlestown, MA, USA

bSt David’'s Medical Center/St. David’s Rehabilitation Hospital, Austin, TX, USA

Abstract

Objectives: To quantify the rate of readmission from inpatient rehabilitation facilities (IRFs) to
acute care hospitals (ACHSs) during the first 30 days of rehabilitation stay. To measure variation
in 30-day readmission rate across IRFs, and the extent that patient and facility characteristics
contribute to this variation.

Design: Retrospective analysis of an administrative database.

Setting and Participants: Adult IRF discharges from 944 US IRFs captured in the Uniform
Data System for Medical Rehabilitation database between October 1, 2015 and December 31,
2017.

Methods: Multilevel logistic regression was used to calculate adjusted rates of readmission
within 30 days of IRF admission and examine variation in IRF readmission rates, using patient and
facility-level variables as predictors.

Results: There were a total of 104,303 ACH readmissions out of a total of 1,102,785 IRFs
discharges. The range of 30-day readmission rates to ACHs was 0.0%—-28.9% (mean = 8.7%,
standard deviation = 4.4%). The adjusted readmission rate variation narrowed to 2.8%-17.5%
(mean = 8.7%, standard deviation = 1.8%). Twelve patient-level and 3 facility-level factors were
significantly associated with 30-day readmission from IRF to ACH. A total of 82.4% of the
variance in 30-day readmission rate was attributable to the model predictors.

Conclusions and Implications: Fifteen patient and facility factors were significantly
associated with 30-day readmission from IRF to ACH and explained the majority of readmission
variance. Most of these factors are nonmodifiable from the IRF perspective. These findings
highlight that adjusting for these factors is important when comparing readmission rates between
IRFs.
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Inpatient rehabilitation facilities (IRFs) account for over 500,000 acute care hospital
(ACH) discharge dispositions on an annual basis.! Patients are required to meet a level

of functional impairment and medical stability before they are approved for admission to
an IRF.2:3 Despite this, medical complications commonly occur after discharge to IRF and
approximately 10% of patients will require a readmission from the IRF to an ACH for
further medical care within 30 days.# These transfers of care can place patients at risk

for service duplication, medical errors and adverse events.>® From the IRF perspective,
readmissions to an ACH are an important quality metric because they disrupt a patient’s
rehabilitation course and place the patient at risk of losing functional gains achieved during
their IRF stay.

Apart from impacting the patient directly, readmissions also result in substantial financial
cost to the health care system. According to the Nationwide Readmissions Database in
2016 each hospital readmission costs an estimated $14,400.” The total financial impact of
30-day hospital readmissions in the United States in 2011 was $41.3 billion.8 Numerous
policies aimed at curbing rising health care costs have targeted hospital readmissions as a
key area for improving clinical care coordination and achieving potential savings. Beginning
in 2013, Medicare began to impose penalties on hospitals for high rates of readmissions for
certain highly prevalent diagnoses as part of the Hospital Readmissions Reduction Program.
In 2017, these penalties imposed by Medicare cost hospitals more than $500 million.?
Motivated by the risk of payment reduction and the negative impact on reputation, hospitals
have a strong incentive to reduce readmissions.

Among the strategies implemented toward the goal of readmission reduction, hospitals have
attempted to increase patient education, multidisciplinary team care, and coordination of
post-acute services.19 However, despite modest progress, readmission rates remain high.
According to the 2019 US Agency for Healthcare Research and Quality statistical brief,
all-cause 30-day readmissions only decreased from 14.2% in 2010 to 13.9% in 2016.7
Several studies have analyzed causes for these readmissions, and have concluded that a
large percentage of readmissions are either unavoidable or caused by nonmodifiable patient
and facility characteristics.1112 However, no studies have provided a national assessment
of readmission variability from IRFs across the wide spectrum of common rehabilitation
impairment diagnoses.

Therefore, the purpose of this study was (1) to quantify readmissions from US IRFs to
ACHSs during the first 30 days of the rehabilitation admission across a wide array of
common rehabilitation impairment diagnoses; (2) to measure the variation in readmission
rates between IRFs; and (3) to quantify the extent that patient and facility characteristics
account for this variation.
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Study Design

Data Source

Facilities

This study was a retrospective review of administrative data.

Data was obtained from the Uniform Data System for Medical Rehabilitation (UDSMR).
The UDSMR database includes demographic and medical data, as well as information
regarding facility characteristics, collected from the IRF-Patient Assessment Instrument
(IRF-PAI) from IRFs in the United States.13 The UDSMR includes approximately 70% of
US IRFs. The IRF-PALI is an assessment instrument required for Medicare payments that is
widely used by IRF providers for quality measures.14

All US IRFs within the UDSMR database with at least 60 total patient discharges between
the period of October 1, 2015 and December 31, 2017 were included in this study. The
minimum criteria of 60 discharges during the selected time period was chosen based on
similar criteria in prior work> and to exclude very low volume facilities.

Study Population

IRF discharges of adult patients age 18 years or older were included in this study. Sixteen
diagnosis impairment groups (Table 1) were included in this study, as defined by the
IRF-PAI manual.18 The only IRF-PAI impairment group not included in this study was the
developmental disability impairment group because of small size (~0.001% of the cohort).

Study Variables

Based on similar prior work, patient and facility characteristics available in the UDSMR
database that were thought to have a potential effect on risk of readmission from IRF to
ACH within the first 30 days of rehabilitation stay were included as study variables,1%:17-19

Patient Characteristics

Patient characteristics included sex, age, duration of impairment (days between impairment
onset and IRF admission), race/ethnicity (Caucasian, African American, Latino/Hispanic,
Asian, or other, which included no race, multiracial, and other race), marital status (married,
not married), living status (living alone, living with others), primary payer source (Medicare,
Medicaid, commercial insurance, unreimbursed, worker’s compensation, or other), presence
of dysphagia or pneumonia on admission, presence of other comorbidities (as measured by
the Elixhauser Comorbidity Index2%), weekend admission status (defined as admission to
the IRF on a Friday, Saturday, or Sunday?1), and admission cognitive and motor functional
independence measure (FIM) scores.18 The FIM is a validated instrument that measures
function using 18 items subcategorized into motor (13 items) and cognitive (5 items)
domains.22 It was developed for tracking rehabilitation outcomes and was subsequently
incorporated into the IRF-PALI for use in Medicare’s payment system for IRFs. Age, duration
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of impairment, Elixhauser Comorbidity Index, and motor and cognitive FIM were treated as
quantitative variables. All other variables were treated as categorical variables.

Facility Characteristics

Facility type was defined as either freestanding or within an ACH. Similar to prior

studies, geographic location was divided by Center for Medicare and Medicaid Services
regions designation as follows: Eastern (regions I-1V), Central (regions V-VIII), and

Western (regions IX and X).1% A facility was consider accredited by the Commission on
Accreditation of Rehabilitation Facilities (CARF) if it received accreditation at any time
over the study period. Facility size was defined by the number of operating beds. Other
examined facility characteristics included mean admission cognitive and motor FIM (defined
as mean admission score of all patients at a given IRF) and mean duration of impairment
(defined as mean number of days from impairment onset to IRF admission at a given IRF).

Outcome Measures

The primary outcome was readmission from IRF to an ACH within 30 days of IRF
admission. This outcome was compared with all other discharges from the IRF during

the study period, including discharges to ACHs outside of the initial 30-day IRF stay and
discharges to home or to other post-acute care facilities (such as skilled nursing facilities) at
any time during the study period.

Statistical Analysis

Results

Stata v 16.1 (Stata Statistical Software: Release 16; StataCorp LLC, College Station, TX,
USA) was used to complete the statistical analyses. Patient and facility characteristics were
compared between 30-day ACH readmissions and all other discharges using 2-sample #tests
for quantitative variables and X2 tests for categorical variables. An adjusted multilevel
logistic regression model was built to model rate of 30-day readmission from IRF to ACH.
All patient and facility characteristics described above that were statistically significant
model predictors of 30-day readmission to ACH were included in the final model. The
relationships between patient and facility variables and the outcome of 30-day readmission
were assessed graphically for potential nonlinear relationships, and quadratic and piece-wise
treatment of variables was used when appropriate. The final model was then used to
calculate adjusted rates of 30-day readmission to ACH for the study IRFs. IRF rank (by
readmission rate) vs 30-day readmission rate was plotted for the raw (unadjusted) data

and the modeled (adjusted) data. The variance of readmission rates was calculated for the
unadjusted (v1) and adjusted (v,) distributions then the percent of variance attributed to the
model variables was calculated as [1-(v2/v1)] x 100. For all statistical tests, a 2 value of less
than .05 was considered statistically significant.

A total of 1,102,785 discharges from 944 IRFs met inclusion criteria for this study. Data
from 12 IRFs were not included due to the facilities having fewer than 60 discharges during
the study period. Of the 16 impairment groups, stroke was most common (23.5%), followed
by orthopedic conditions (22.6%), and neurologic conditions (13.2%, Table 1). A total of
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104,303 (9.5%) of all discharges from the IRFs were readmissions to ACHs within 30
days. The highest 30-day readmission rates to ACHs occurred among the medically complex
group (13.6%), whereas the lowest rates occurred among orthopedic conditions (5.7%).

Patients readmitted within 30 days were older, more likely to be male, have lower admission
FIM cognitive and motor scores, have more comorbid medical conditions, and be admitted
over the weekend compared with all other IRF discharges. Thirty-day readmissions had the
following facility factors compared with all other discharges: larger facility, freestanding
status, and less CARF accreditation (Table 2).

In the final multilevel logistic regression model, 12 patient-level and 3 facility-level factors
were significantly associated with 30-day readmission from IRF to ACH. Odds of 30-day
readmission rate to ACH was greater for patients who were male, married, had more
comorbidities, and who were admitted on the weekend. Odds of 30-day readmission to
ACH was greater for freestanding hospitals and lower facility mean admission motor FIM
score (Table 3). The following were not included in the final logistic regression model, as
they were not found to be statistically significant predictors: living status, primary payer,
geographic region, CARF accreditation, and facility size.

Across the studied 944 IRF facilities, the range of 30-day readmission rates to ACHs was
0.0%-28.9% (mean = 8.7%, standard deviation = 4.4%). The adjusted readmission rate
variation narrowed to 2.8%-17.5% (mean = 8.7%, standard deviation = 1.8%). This is
depicted by the flattening of the curve in Figure 1. The model variables accounted for
82.4% of the variance in 30-day readmission rate of the unadjusted sample. Of the study
IRFs, 55.0% (n = 519) had adjusted 30-day readmission rates with 95% confidence intervals
crossing the mean readmission rate across facilities. A total of 22.0% (n = 208) fell below
the mean and 23% (n = 217) were above the mean.

Discussion

This retrospective analysis is one of the largest to date examining readmission variation
from IRFs to ACHs. It includes patients from a diverse group of rehabilitation impairment
diagnoses across all regions of the United States and is not limited to a particular payer
population. Thirty-day readmission rates to ACHs were found to vary greatly across the

944 IRFs (0.0%-28.9%). The adjusted readmission rate variation narrowed to 2.8%-17.5%.
Ramey et all® also observed a substantial decrease in readmission rate variation following
adjustment for patient and facility characteristics in a smaller cohort of rehabilitation
patients with the medically complex impairment diagnosis (from 0%-44.4% to 6.9%-21.9%
following adjustment for 9 patient and facility factors). In our larger cohort of multiple IRF
impairment diagnoses, significant patient and facility factors accounted for 82.4% of the
observed variance in 30-day readmission rates. This is similar in magnitude to prior analyses
of general readmissions to ACHs among Medicare patients, in which more than one-half

of readmission variability has been attributed to patient and facility characteristics.18:19 |t

is important to understand the factors that contribute to need for ACH readmission because
there are known risks of transfers-of-care (provider discontinuity, medication errors, loss of
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functional gains, etc).8 By understanding which factors are potentially modifiable, quality
efforts can be formulated to reduce avoidable transfers and readmissions from IRFs.

In this study, a number of patient characteristics were found to impact risk of 30-day
readmission from IRFs to ACHs. Most of these, such as impairment diagnosis, functional
status on admission, duration of impairment, medical comorbidities, and demographic
factors, are nonmodifiable factors from the standpoint of the IRF. This study agrees with
multiple prior works that have shown association of worse mobility at IRF admission with
increased risk of 30-day acute hospital readmission.23-25 Kumar et al found that in the
Medicare stroke population greater duration of physical therapy received at the ACH prior
to discharge correlated with lower rate of 30-day hospital readmission.26 These findings may
reflect more than just correlation, as there is some data to suggest that early hospital-based
mobility interventions in the ACH setting can reduce readmissions.2”+28 Early hospital-based
therapies may have a protective role against hospital readmission by optimizing predischarge
mobility and functional status. Other significant modifiable factors in this study, such as

day of admission, could also be a target for hospital quality improvement efforts. Echoing
the findings of Shih et al,2L in this cohort weekend IRF admissions were at higher risk for
30-day readmission to ACH. A reasonable risk-reduction strategy could be to avoid weekend
admissions for patient with other high-risk factors.

Among the examined facility factors, CARF accreditation, arguably the only modifiable
facility factor examined in this study, was not found to be a statistically significant predictor
of risk of 30-day readmission to ACH in the final model. Although CARF accreditation is
not required, CARF is the industry gold standard and gaining certification requires display
of strict quality standards and performance improvement processes by the institution.2
Although one might hypothesize that accreditation might reduce risk of 30-day readmission
to ACH, this was not observed in this study cohort. The facility characteristics that did
significantly influence risk for 30-day readmission (freestanding hospital status, mean
facility admission motor and cognitive FIM, and mean duration of impairment on admission)
are nonmodifiable from the standpoint of the IRF. Higher readmission rates observed for
freestanding IRFs vs in-hospital IRFs may reflect the decreased access to resources such as
diagnostic tests and specialized physicians at freestanding IRFs. The fact that these factors
are largely outside the control of the IRF highlights the importance of correcting for these
factors if 30-day readmission to ACH is used as a quality metric to compare IRF facilities.

Although this study specifically examined IRFs, it is important to note that in the United
States skilled nursing facilities (SNFs) are an even more common discharge destination
from ACHs.30 The 2 have a number of differences, which may influence readmission risk.
While patients discharged to IRFs must be able to tolerate and benefit from 3 hours of
rehabilitative therapy 5 days a week, this is not required for discharge to SNFs. From a
staffing standpoint, IRFs are required to have 24-hour nursing availability and rehabilitation
physician-led interdisciplinary treatment, with least x3 weekly in-person physician visits. In
contrast, SNFs are not necessarily required to have on-site nursing around the clock, and
services are not necessarily supervised by a rehabilitation physician. Because of possible
need for greater staffing and resources, patients who require more complex nursing care
(such as patients with ulcers, dysphagia, or incontinence) or more frequent laboratory
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monitoring may be more likely to go from ACH to IRFs than SNFs.3! There is also some
difference in patient age between IRFs and SNFs, reflecting the difference in common
diagnoses; generally, more traumatic diagnoses are treated at IRF (such as spinal cord injury,
traumatic brain injury, orthopedic trauma), which translates to a younger population than
that seen at SNFs. An additional difference is that length of stay is generally shorter in IRFs
than SNFs; per a Medicare Payment Advisory Commission (MedPAC) analysis, average
length of stay for stroke was 15 vs 25 days at IRFs vs SNFs, and for hip/femur orthopedic
procedures was 14 vs 32 days.3! This may be partly influenced by different reimbursement
systems. While SNFs are paid by Medicare on a per day basis, IRFs receive a bundled

“per discharge” payment based on the patient’s rehabilitation diagnosis and comorbidities.30
Furthermore, a patient copay begins at day 21 of SNF stay for Medicare patients. In terms
of ACH readmission rates, unadjusted 30-day ACH readmission rates tend to be higher

for SNFs than for IRFs (15.3% vs 11.1% for stroke, 11.3% vs 8.4% for hip and femur
orthopedic procedures).3! Possible drivers of these higher readmission rates may be greater
comorbidities in the SNF population,39 or decreased access to physicians and diagnostic
testing (laboratories, imaging, etc) at SNFs compared with IRFs.

Understanding the risk factors for increased readmission rates from the IRF setting has
critically important implications for performance measurement and quality benchmarking
for IRF providers and health systems more broadly. Starting in 2016, 30-day hospital
readmissions for the Medicare population began to be reported publicly on the IRF Compare
website for all federally licensed IRFs.32 More recently, US News and World Report and
Newsweek have proposed incorporating 30-day hospital readmissions rates from the IRF
Compare site into its rankings methodologies to guide consumer decision-making.33:34
Furthermore, the MedPAC has highlighted 30-day readmissions for inclusion in a proposed
value-based incentive program for providers across the post-acute care spectrum, including
IRFs.3®

Despite expected trends toward public reporting of performance metrics,38 such reporting
efforts have proved controversial and underwhelming in the past.37-39 Standardized
reporting methods and risk-adjustment of outcomes are consistently recommended as
measures that can help increase provider acceptance and broad credibility to both consumers
and providers in public reporting frameworks.%? Given the heterogeneity of IRF populations
nationally, it will be crucial for IRF providers and consumers to understand the facility-
based and patient-based risk factors that may contribute to readmissions as an outcome.

This study has a several limitations. One limitation is that this study only captures

patients directly discharged from IRFs to ACHs within 30 days. It does not capture those
who are discharged to the community, then readmitted to an ACH within 30 days of

initial acute care discharge. This is another important population from the IRF standpoint
that has been examined by previous investigators.1”-41 In addition, this dataset does

not distinguish between planned and unplanned ACH readmissions. Nor does it include
detailed characteristics about the medical or rehabilitation treatments received by patients or
examine readmission risk of individual medical comorbidities. On the other hand, medical
comorbidities may not always correlate with functional status, which may be a stronger
predictor of readmission risk. It also lacks some detailed information about the IRFs and
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ACHSs (such as overall ACH size). Furthermore, while the UDSMR database captures the
majority of US IRFs, it is not comprehensive, as participation in the UDSMR database is
voluntary. Therefore, we are unable to know whether results from this subset of IRFs are
fully generalizable to all US IRFs. Finally, because the UDSMR is a deidentified dataset,
the analysis is unable to identify or correct for multiple readmissions of the same patient
(an individual may be represented more than once in the dataset for separate readmission
events). For this reason, descriptive statistics describe readmissions rather than patients in
this analysis. Despite these limitations, this is one of the largest studies to-date examining
variations in 30-day readmission to ACH from IRF among a diverse population from a
geographic, medical, and payer standpoint. Therefore, it contributes to understanding the
magnitude that patient and facility factors explain the observed variation across the US in
readmissions from IRFs.

Conclusions and Implications

Large variation in rates of 30-day readmission to ACHs was observed in this nationwide
sample of IRFs. Fifteen patient and facility factors were significantly associated with 30-day
readmission from IRF to ACH and explained the majority of readmission variance. Most

of these factors are nonmodifiable from the IRF perspective. This highlights that reporting

of unadjusted readmission rates may be misleading, and that adjusting for these patient and
facility factors is important when comparing readmission rates between facilities. Future
research should continue to examine factors that contribute to variability across IRF facilities
to guide quality improvement efforts and decrease potentially avoidable transfers-of-care.
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Fig. 1.

Distribution of unadjusted and adjusted 30-day readmission rates to ACHs from IRFs.
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