1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Am J Phys Med Rehabil. Author manuscript; available in PMC 2019 September 01.

-, HHS Public Access
«

Published in final edited form as:
Am J Phys Med Rehabil. 2018 September ; 97(9): 636—645. doi:10.1097/PHM.0000000000000932.

Discharge Patterns for Ischemic and Hemorrhagic Stroke
Patients Going from Acute Care Hospitals to Inpatient and
Skilled Nursing Rehabilitation

Ickpyo Hong, PhD, OTR/L!, Amol Karmarkar, PhD, OTR1, Winston Chan, MPHZ, Yong-Fang
Kuo, PhD?, Trudy Mallinson, PhD, OTR3, Kenneth J. Ottenbacher, PhD, OTR?, James
Goodwin, MD?, Clark R. Andersen, MS?2, and Timothy A. Reistetter, PhD, OTR®

1Division of Rehabilitation Sciences, University of Texas Medical Branch, Galveston, TX
2Preventive Medicine & Community Health, University of Texas Medical Branch, Galveston, TX

3Department of Clinical Research and Leadership, George Washington University, Washington,
DC

4Department of Internal Medicine, University of Texas Medical Branch, Galveston, TX

SDepartment Occupational Therapy, University of Texas Medical Branch, Galveston, TX

Abstract

Objective—To explore variation in acute care use of inpatient (IRF) and skilled nursing (SNF)
rehabilitation following ischemic and hemorrhagic stroke.

Design—A secondary analysis of Medicare claims data linked to IRF and SNF assessment files
(2013-2014).

Results—The sample included 122,084 stroke patients discharged to IRF or SNF from 3,677
acute hospitals. Of the acute hospitals, 3,649 discharged patients with an ischemic stroke (range 1-
402 patients/hospital, median=15) compared to 1,832 acute hospitals that discharged patients with
hemorrhagic events (range 1-73 patients/hospital, median=4). The intraclass correlation (ICC)
examined variation in discharge settings attributed to acute hospitals (Ischemic ICC=0.318,
Hemorrhagic ICC=0.176). Patients >85 years and those with greater numbers of comorbid
conditions were more likely to discharge to SNF. Comparison of self-care and mobility across
stroke type suggests that patients with ischemic stroke have higher functional abilities at
admission.

Conclusion—This study suggests demographic and clinical differences among stroke patients
admitted for post-acute rehabilitation at IRF and SNF settings. Furthermore, examination of
variation in ischemic and hemorrhagic stroke discharges suggests acute facility level differences
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and indicates a need for careful consideration of patient and facility factors when comparing the
effectiveness of IRF and SNF rehabilitation.
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Introduction

Stroke is a leading cause of long-term disability in the United States (US), with over
795,000 strokes occurring each year.! In terms of resources use, stroke costs $34 billion
dollars a year in medical costs and loss of productivity.2 While there is a sharp decline in
mortality rate following stroke, rate of long-term residual impairments, disabilities and risk
for developing high rates of secondary conditions remains high.2 Cumulatively these result
in a high need for rehabilitation services within acute and post-acute care (PAC). The two
most common inpatient PAC settings for stroke rehabilitation are inpatient rehabilitation
facilities (IRF) and skilled nursing facilities (SNF). Accredited IRFs provide 3 or more hours
of intensive therapy 5 days a week. SNFs provide extended care and rehabilitation to persons
who cannot tolerate 3 hours of intensive therapy per day. The amount of therapy is based on
the resident’s SNF Resource Utilization Group and their health status.3

A study using Medicare data to examine community re-entry across PAC settings found that
SNF use increased institutionalization, suggesting that patients were better off going to IRF
when acute facilities had choice between placements.* However, it is unclear if there is
variation in the use of IRF and SNF rehabilitation across types of stroke. In addition, a
national study of hospitals participating in the American Heart Association Get with the
Guidelines Stroke Program found considerable hospital variation in functional status at three
months for ischemic stroke based on decisions made at discharge, indicating the importance
of the acute care decision making processes on long-term outcomes.® In a study of
transitions for patients with ischemic stroke from less to more intensive levels of care, Kind
et al. (2010) found variation in PAC use across racial and ethnic groups. They suggest
complications in transitions may be attributable to client choice and cultural differences in
patient and family approaches to end of life.8 These studies support the need for research
examining acute hospital discharges to PAC.

Recent healthcare policy and demonstration projects target the connection between the acute
care hospital and PAC and likely influence the decisions about who receives rehabilitation
for which type of setting. The Bundled Payment for Care Improvement Initiative (BPCI)
connects acute and PAC rehabilitation for an episode of care,” which has been shown to
reduce the use of institutional PAC.8 The Affordable Care Act (ACA) established
Accountable Care Organizations (ACO) which connect groups of doctors, hospitals, and
PAC.? ACO’s have resulted in spending decreases mostly due to reductions in acute
discharges and PAC lengths of stay.10 These policies are designed to integrate healthcare,
including PAC rehabilitation, to improve coordination across the transition of care from
acute setting to PAC rehabilitation (IRF and SNF). In a study of PAC, Graham et al. (2017)
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found greater continuity for hospitals with affiliated rehabilitation units.1* Arguably the
presence of these policies impact acute care discharge decisions related to PAC.

Even with these policy and research efforts, much remains unknown about what influences
acute care hospital use of inpatient rehabilitation services. Discharge to PAC rehabilitation is
highly variable and depends on a variety of clinical and non-clinical factors.>12-14 Although
clinical characteristics, including condition severity, comorbidities, and functional abilities
influence discharge to PAC, other non-clinical factors like distance and geography also
contribute to acute care discharge decisions.*>14

Medicare requirements and payment policies include the need and tolerance for 3 hours of
interdisciplinary rehabilitation in IRF settings.1>16 In a discussion of rehabilitation
placement following stroke, Dobkin (2005) presented an algorithm that included the three
hour tolerance along with other clinical and environmental factors.1” Additionally, even
though the majority of studies comparing IRF and SNF outcomes for stroke suggest that IRF
patients experience more functional gains,*18 other studies suggest that these gains may be
attributable to patient factors like age, race, ethnicity, and disability severity.1920 In the end,
decisions are often driven by who is expected to benefit most from which type of PAC
setting.* The success of patients with stroke in PAC depends in part on the decisions made
by the acute care team.2!

Given the many factors that influence admission to inpatient PAC stroke rehabilitation and
the recent healthcare policies and programs that influence current discharge decisions, we
sought to examine the discharge patterns from acute care hospitals to inpatient rehabilitation
facilities and skilled nursing facilities for those with ischemic and hemorrhagic stroke. The
purpose of our study was twofold: (1) to examine variation in the use of IRF and SNF
rehabilitation for those with ischemic and hemorrhagic stroke attributed to acute hospitals
(number and likelihood of being discharged, amount of variation), and (2) to examine patient
and clinical characteristics for patients with ischemic and hemorrhagic stroke admitted for
IRF and SNF stroke rehabilitation.

We combined four Medicare data files (FY 2013-2014) to construct an analytical study file,
including 1) Master Beneficiary Summary File for beneficiary enrollment information, 2)
Medicare Provider Analysis and Review (MedPAR) for use of hospital inpatient services, 3)
Inpatient Rehabilitation Facility Patient Assessment Instrument (IRF-PAI) for function score
in IRF, and 4) Minimum Dataset 3.0 (MDS) for function scores in SNF. Additionally, we
merged a ZIP Code Tabulation Area (ZCTA) Distance database (http://www.nber.org/data/
zip-code-distance-database.html) with Medicare data files to measure the distance patients
traveled from acute hospitals to PAC setting.* The study was approved by the Institutional
Review Board the University of Texas Medical Branch and complies with Centers for
Medicare and Medicaid Services (CMS) Data Use Agreement. Consent was not required due
to the use of administrative data. This study conforms to all STROBE guidelines and reports
the required information accordingly (see Supplementary Checklist).
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Our sample of interest was Medicare beneficiaries discharged to IRF or SNF following acute
hospitalization for stroke. The study sample included patients with the diagnoses of stroke
based on Medicare Severity Diagnosis Related Groups (MS-DRG) codes 061-066.22 We
stratified the sample into ischemic stroke (MS-DRG 061-063) and hemorrhagic stroke (MS-
DRG 064-066) for analysis because hemorrhagic stroke has different outcomes (i.e., low
functional scores and longer length of stay) than ischemic stroke.” Additional inclusion
criteria included 1). discharged from IRF or SNF from January 1, 2013 through December
30, 2014, 2). age 66 years or older at admission to the acute hospital, 3). patient must be
alive at least 10 days after hospital discharge, 4). continuous enrollment 12 months prior to
admission, 10 days after discharge in Medicare Part A, and 5). living in a community setting
prior to index acute hospitalization. A total of 122,084 Medicare beneficiaries with a stroke
diagnosis discharged from acute hospitals to IRF and SNF between January 2013 and
December 2014. Figure 1 depicts the study flow diagram for the sample.

Patient characteristics included age at admission to IRFs or SNFs (categories: 65-69, 70-74,
75-79, 80-84, =85 years), sex (male, female), race/ethnicity (non-Hispanic white, non-
Hispanic black, Hispanic, and other), length of stay in acute care (categories: 0-3, 4-7, 8-
11, 12-25, =26 days), Medicaid eligibility (yes, no) which was a proxy for socioeconomic
status,23 and stays in intensive care unit/coronary care unit (yes, no) which was a measure of
stroke severity.2* We used CMS Hierarchical Condition Categories (HCC) for comorbidities.
While the primary purpose of HCC is for adjusting risk in the Medicare Advantage payment
plans, it can also be used to risk adjust patient-level health conditions.2> Among the 79
categories, we used the 30 most frequent HCC codes (yes, no) among the sample in the
analysis.

In order to better capture stroke severity, we used functional status contained in CMS
assessment files for IRF and SNF: IRF-PAI, and the MDS 3.0 respectively. We used
Mallinson and colleagues (2012) crosswalk for IRF-PAI and MDS assessments to construct
comparable admission functional scores between these two PAC settings.2® The co-
calibrated crosswalk contains the domains of mobility and self-care and was developed
using a Rasch common-person equating method.2%:27 This measurement method has
demonstrated efficacy for equating different ADL instruments.28:27 To meet requirements
for this assumption, we subsequently excluded 9,543 SNF patients (14.5%) whose MDS
records were inconsistent. For example if a record classified the individual transfer capacity
as “independent” (MDS 3.0 G0110, Transfer: Self Performance = 0) while at the same time
denoting the amount of support given for transfers (MDS 3.0, Transfer Support = 3)
classified as “More than two persons physical assistance.” In our study we reported the co-
calibrated admission functional status for self-care and mobility domains for both IRF and
SNF on a 0-100 point scale using the crosswalk, where higher scores indicate greater
functional status.

Am J Phys Med Rehabil. Author manuscript; available in PMC 2019 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hong et al.

Page 5

Statistical analysis

Results

We conducted univariate analyses to determine the top 30 comorbidities to examine
differences between the patients admitted to IRFs and SNFs. We investigated the amount of
variation in discharges to IRF versus SNF attributed to the acute hospitals by stroke type (all
stroke, ischemic, hemorrhagic) with intraclass correlation coefficients (ICC) estimated from
hierarchical generalized linear mixed (HGLM) model. ICC is estimated by a ratio of group-
level error variance over the total error variance which indicates the proportion of explained
variance attributable to the grouping structure (e.g., acute hospital) in a hierarchical model.28
The HGLM models were further used to predict the likelihood (odds ratio and 95%
confidence intervals) of IRF versus SNF discharge (dependent variable) adjusting for the
random effect of acute hospitals.2? We used two multilevel models to examine the effect of
patient and facility level characteristics (independent variables), including age, sex, race, top
30 HCCs, length of stay in acute care, Medicaid eligibility, function scores, distance from
acute hospital to PAC setting, and the number of stroke discharges from the acute hospital.
All analyses and data management were performed with SAS statistical software version
9.4.2

Table 1 presents the demographic characteristics of the study sample across post-acute
facilities and stroke type. Across the sample, 88.6% (/7=108,128) of patients had an ischemic
stroke. Of those 54.6% (17=59,027) were discharged to IRFs. For those with a hemorrhagic
event (17=13,956) 51.7% were discharged to IRF. Patients with hemorrhagic stroke stayed in
the intensive care unit (ICU) longer than those with ischemic stroke (Hemorrhagic:
mean=6.7 days; Ischemic: mean=>5.1 days). Likewise patients discharged to SNF had longer
acute care lengths of stay for ischemic stroke (5.9 days) and hemorrhagic stroke (7.6 days)
than those who discharged to IRF (4.5 and 5.9 days). Patients with ischemic stroke had a
higher percentage of Medicaid eligibility than those with hemorrhagic stroke regardless of
PAC settings (IRF: 17.4% vs. 14.6%, SNF: 24.4% vs. 23.0%, respectively). In contrast,
patients with hemorrhagic stroke received more care in an intensive care unit during their
acute care stay. Regardless of stroke type, patients discharged to SNF had lower self-care
(IRF: 44.6, SNF: 41.6) and mobility (IRF: 44.2, SNF: 40.6) functional scores at the time of
admission and shorter distances to acute hospitals (IRF: 20.2 miles, SNF: 18.2 miles). Table
2 presents the most frequent comorbid conditions (HCC) across stroke type and post-acute
rehabilitation facilities. The patients with stroke who discharged to SNF had a higher
percentage of conditions compared to those discharged to IRF.

Across the 3,677 acute care hospitals there were differences in the amount of stroke patients
discharged to IRF and SNF settings (range: 1 to 471) (Figure 2). There was also variation by
stroke type with 3,649 acute care hospitals discharging patients with an ischemic event
(range 1-402, median=15, interquartile range (IR) = 5-35). In contrast, only 1,832 acute
care hospitals discharged patients with a hemorrhagic event (range 1 to 73 patients,
median=4, IR = 1-8). Figure 3 shows the rank ordered distribution of IRF and SNF

asuppliers

SAS statistical software version 9.4.
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discharges by the frequency of acute care hospital discharges. Each line represents one acute
care hospital with the black line denoting the frequency of IRF discharges and the grey line
reflects the number of SNF. This graph indicates considerable differences in acute care
discharges. Across the 3,677 hospitals the number of stroke patients discharged to IRF and
SNF rehabilitation ranged from 1 to 471 (mean=15, SD=44.1) with a higher standard
deviation for ischemic events (SD=26.4) compared to hemorrhagic stroke (SD=9.7). The
graph shows that some acute hospitals utilize IRF and SNF equally while others have a
tendency towards IRF or SNF rehabilitation settings.

Table 3 presents HGLM models predicting the likelihood of being discharged from acute
care hospitals to IRFs and SNFs across stroke type. Age and female were significantly
associated with being discharged to IRFs, regardless of stroke type. Among patients with
ischemic stroke, non-Hispanic Black (AOR=1.059, 95% confidence interval [CI]: 1.006—
1.115, p=0.0289), Hispanic (AOR=1.283, 95% CI: 1.128-1.459, p=0.0001), and other race
(AOR=1.312, 95% CI: 1.204-1.429, p< 0.0001) were significantly associated with being
discharged to IRFs compared to non-Hispanic white. For hemorrhagic stroke, however, the
odds of being discharged to IRFs were only significant for Hispanic patients (AOR=1.349,
95% Cl: 1.003-1.813, p=0.0474). Regardless of stroke type, patients with chronic
obstructive pulmonary disease, malnutrition, seizures, Parkinson's, depressions, and vascular
disease with complications were significantly associated with being discharged to SNF
settings. Conversely, those with an ICU stay during acute care (Ischemic: AOR=1.618, 95%
Cl: 1.547-1.682, and Hemorrhagic: AOR=2.024, 95% CI: 1.820-2.250, all p<0.0001) and
those from higher volume acute hospitals (Ischemic: AOR=1.009, 95% CI: 1.008-1.010, and
Hemorrhagic: AOR=1.005, 95% CI: 1.004-1.006, all p<0.0001) were significantly
associated with being discharged to IRFs regardless of stroke type. Higher motor scores
were significantly associated with discharge to IRF (Ischemic: AOR=1.053, 95% CI: 1.050-
1.055 and AOR=1.064, 95% CI: 1.056-1.071, all p<0.001) while those with high self-care
scores (Ischemic: AOR=0.981, 95% CI: 0.979-0.983 and Hemorrhagic: AOR=0.980, 95%
Cl: 0.975-0.985, all p<0.001) and Medicaid beneficiaries (Ischemic: AOR=0.599, 95% CI:
0.576-0.623 and Hemorrhagic: AOR=0.547, 95% CI: 0.490-0.611, all p<0.001) were
significantly associated with discharge to SNF. While the distance from acute hospitals to
SNF was shorter than the distance to IRF the distance was not significant for IRF discharge
(Ischemic: AOR=1.000, 95CI=1.000-1.000, p=0.5224 and Hemorrhagic: AOR=1.000,
95C1=0.999-1.001, p=0.4106). We additionally examined the interactions between ischemic
stroke, shorter length of stay and ICU stay which were all significantly related to IRF
discharge (Ischemic: AOR=1.067, 95C1=1.028-1.107, p=0.0006; shorter length of stay [0-3
days vs. over 26 days]: AOR=9.186, 95%CI=7.314-11.538, p<0.001; ICU stay:
AOR=1.557, 95%CI|=1.520-1.595, p<0.001).

Table 4 presents the amount of variation (ICC) in discharges to IRF vs. SNF attributed to the
acute care hospitals by stroke type. There was more variation in acute hospital discharge to
stroke rehabilitation for those with ischemic stroke compared to those with hemorrhagic
stroke regardless of patient and facility characteristics. The ICC values of the null models for
ischemic and hemorrhagic stroke were 0.316 and 0.168, respectively. When we adjusted
patient characteristics (age, sex, race, top 30 HCCs, length of stay in acute care, function
scores, and Medicaid eligibility), the ICC values for ischemic and hemorrhagic stroke
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increased to 8.22% (ICC=0.342) and 11.3% (ICC=0.187) respectively. However, when we
additionally adjusted for facility characteristics (hnumber of stroke discharges from acute
hospitals and distance from acute hospital to PAC setting) with patient characteristics (age,
sex, race, top 30 HCCs, length of stay in acute care, function scores, and Medicaid
eligibility), the ICC values decreased to 7.01% (ICC=0.318) and 5.88% (ICC=0.176).

Discussion

We explored discharge patterns and differences in characteristics among patients with
ischemic and hemorrhagic stroke who transitioned from acute care hospitals to IRF and SNF
settings. The study findings suggest considerable variation in stroke patients who received
IRF and SNF rehabilitation attributed to acute hospitals. Even after adjusting for patient and
facility-level characteristics, variation in the use of IRF and SNF remained. When
considering discharges from acute care by stroke type (ischemic vs hemorrhagic), our
findings indicate that there was greater variation in ischemic stroke discharge to IRF than
hemorrhagic stroke (ICCs=0.318 and 0.176, respectively). These findings are consistent
with prior studies examining hospital variation for ischemic stroke.>8 Our finding of lesser
but considerable variation for hemorrhagic stroke that is only partially attributable to patient
and facility level factors is noteworthy. Researchers examining variation have shown that
there is less variation in procedures and healthcare use when there is more agreement or
established guidelines driving practice decisions.3% With respect to stroke rehabilitation,
those with hemorrhagic events are typically more severe and as such have a more clear need
for rehabilitative services. Conversely ischemic events are more likely to resolve or result in
less disabling conditions as shown by the higher functional status found in our study. As a
result there may be more debate about the rehabilitation needs and the intensity of care. As
part of this debate, some have suggested that the patient’s potential to benefit from
rehabilitation influences discharge planning decisions,31-33 which likely also contributes to
the variation differences between hemorrhagic and ischemic stroke.

Descriptively, our study shows that discharge for IRF and SNF stroke rehabilitation is
multifactorial and not clearly associated with stroke complexity. We explored several
indicators of stroke severity including length of stay in acute, the use of intensive care,
medical comorbidities and functional limitations. Our findings suggest that there is not a
clear distinction between complexity variables and discharge placement. Regardless of
stroke type patients with longer lengths of stay in acute care were more likely to be
discharged to SNF settings, while those with an intensive care unit stays during acute care
were more likely to receiver IRF rehabilitation. Similar to other health services studies of
PAC434 our study found that those with comorbidities were more likely to discharge to SNF
rehabilitation while those with higher self-care and mobility capacity were more likely to go
to IRF settings regardless of whether they had an ischemic or hemorrhagic stroke. For
example, those with depression were less likely to receive IRF rehabilitation. These findings
provide valuable information for physiatrists, other rehabilitation clinicians, and hospital
administrators involved in PAC discharge planning decisions as well as those who provide
care in IRF and SNF settings. Clinicians in SNF settings should be aware of the higher
percentage of depression and may need to focus on monitoring and treating depressive
symptoms among patients regardless of stroke type. Overall, our findings highlight the need
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for open discussions during care transitions from acute care to IRF and SNF rehabilitation,
as well as studies that explore factors and acute care processes that influence discharge to
PAC following stroke beyond demographic and clinical factors.

Our study findings indicate that demographics as well as stroke comorbidities were
significantly different across IRFs and SNFs. These results support findings of unexplained
variation in hospital use of IRF and SNF.14 Regardless of stroke type, patients admitted to
SNFs had higher percentages of comorbidities than those who admitted to IRF, suggesting
that those discharged to SNF had more residual impairments or disabilities prior to their
index stroke. Knowledge of differences in acute discharges for hemorrhagic and ischemic
stroke will allow researchers to develop conditional probability models that investigate
stroke rehabilitation outcomes and potentially the cost effectiveness of IRF and SNF
services.

An interesting finding from our study was that the variation attributed to acute hospitals rose
when we introduce patient and facility-level factors within multilevel models. This finding is
similar to Reistetter et al. (2015) study of functional status following stroke rehabilitation
and reflects the masking effects of patient level characteristics.3® While the ICC usually
decreases when adding covariates compared to a null model,36 our findings revealed that the
ICC increased when adjusting for patient and facility characteristics (ischemic stroke=8.22%
and hemorrhagic stroke=11.3%). Adding facility level variables reduced the ICC closer to
the ICC in the null model for ischemic stroke. The ICC for hemorrhagic stroke remains
meaningful compared to the ICC in the null model. These results suggest that admission
practices or patterns across acute facilities are potentially influencing rehabilitation use. This
finding indicates that patient characteristics and facility case mix is masking variation in
discharges to PAC settings and suggests that systematic selection of patients at acute care is
suppressing differences in acute care use of IRF and SNF rehabilitation.3° This suggests that
differing discharge practice patterns, policies or procedures across acute care facilities may
be influencing the discharge destination decisions. This finding supports the second purpose
of our study and highlights the need for careful consideration of patient and clinical
characteristics for those receiving IRF and SNF stroke rehabilitation.

An important issue influencing the PAC discharge decision process is the rapidly changing
PAC practice environment. Current healthcare reform efforts targeting quality measures,
transitions in care and delivery systems will have considerable impact on the use of IRF and
SNF rehabilitation.3” With respect to IRF and SNF settings quality measure reporting on
functional status, pressure injury, and care transitions began in 2016 consistent with the
Improving Medicare Post-Acute Care Transition (IMPACT) Act.38 Our study supports the
need to focus on these quality indicators in stroke rehabilitation.

Other policy effort influencing PAC stroke rehabilitation and transitions from acute care to
IRF and SNF settings include site neutral payment,39 Accountable Care Organizations, and
the Bundled Care Initiative.4? These efforts address healthcare delivery to manage service
use and payment.40 Our findings of variation in acute care use of IRF and SNF rehabilitation
as well as the patient and facility factors associated with IRF and SNF are of use to
Accountable Care Organizations and the Center for Medicare and Medicaid services,’ as
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they seek to improve service delivery and quality outcomes in the most cost effective
mechanism possible. Figure 3 also demonstrated that there were differences in acute care
discharges across IRF and SNF. This finding highlights the need to adjust for hospital-level
characteristics when comparing stroke rehabilitation outcomes.

Our study has several limitations. First, we only included IRF and SNF settings in our
analysis. We did this because our focus was to examine those with comparable stroke events.
As a result, our findings are not applicable to other rehabilitation venues like home health
care, long-term acute care, or outpatient care. Also, our ICC estimation was conditional on
discharges to IRF and SNF and not applicable to all PAC settings. Furthermore, we used
function scores (self-care and mobility) at admission to compare the baseline functional
status across IRFs and SNFs. We performed sensitivity analysis of variation models with and
without functional scores and found the results to be similar. Consistent with other studies,
we believe function plays a critical role in stroke rehabilitation and therefore reported
functional scores within the model (Tables 3 and 4). These functional score comparisons
were conducted based on the Rasch common-person equating methodologies (crosswalks
between the FIM and MDS) from previous research.26 We attempted to construct a cognitive
measure from the IRF-PAI and MDS items but were unable due to low precision of the MDS
items. Likewise, researchers have shown that the cognitive items of the FIM consistently
demonstrated low precision compared to the motor items.*! Given that cognition relates to
overall functional status, future studies should include comparable cognitive scores across
IRFs and SNF. In addition, inconsistent raters for the function (IRF-PAI by rehabilitation
therapists and MDS by mostly nurses) might influence functional scores across PAC
settings. Lastly, functional scores were from the PAC admission, not the acute hospital,
which may not reflect patient functioning in the acute hospital. Therefore, functional
crosswalk scores may not accurately reflect the use of function in the decision process to
discharge to IRF and SNF. In addition, unmeasured variables (i.e., living situation prior,
marital status, and/or able caregiver) might influence the differences in functional scores at
the discharge from acute hospitals. The decision making process may also be based upon
severity and complication that occurred in the acute setting other than the ICU stay not
included in our study. Future studies exploring discharge processes are needed. Other
geographic factors and availability also influence discharge patterns from acute hospitals to
IRF and SNF.#2 Future studies should control geographical factors. Even given these
limitations, our findings provide valuable information for understanding patient
characteristics and differences among those discharged to inpatient and skilled nursing
stroke rehabilitation.

Conclusion

We found variation in acute hospital discharge patterns to IRF and SNF rehabilitation
following ischemic and hemorrhagic stroke. Characteristics for patients with stroke who
discharged from acute hospitals to IRF and SNF settings differed by demographic and
clinical factors. Regardless of stroke type, those discharged to SNF were older, female, with
greater medical comorbidities and lower self-care and mobility skills than those who went to
IRF. Our findings provide clinicians and health policy makers with practical information
about who receives IRF and SNF stroke rehabilitation. Additionally, our study highlights the
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presence of variation in discharge practices attributed to acute care settings by stroke type.
These findings suggest the need for careful consideration of case mix and facility factors in
comparative effectiveness studies for stroke rehabilitation. Based on the study findings,
future research is needed controlling differences in stroke covariates with propensity score
models to determine which setting yields the highest functional outcome following stroke.
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Figure 1.

Study flow diagram for the sample.
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Figure 2.
Comparison of discharges to inpatient (IRF) and skilled nursing (SNF) rehabilitation from

acute care after stroke. Acute care hospitals quintiles by the number of patients (range: 1 —
471) for ischemic (range: 1 — 471) and hemorrhagic (range 1 — 402) stroke.
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Figure 3.
The rank ordered distribution of IRF and SNF discharges by the frequency of acute care

hospital discharges. Black lines represent the frequency of IRF discharges with grey
denoting discharges to a SNF setting.
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Table 4

Intraclass Correlation (ICC) values: Amount of variation in discharges to inpatient rehabilitation (IRF) across
the 3677 acute hospitals by stroke type

Intraclass Correlation (ICC)

All Ischemic  Hemorrhagic
Stroke Stroke Stroke
Null Model 0.315 0.316 0.168
Adjusted for Patient Characteristics” 0.343 0.342 0.187
Adjusted for Patient & Facility Characteristics? ~ 0-319 0.318 0.176

Note.
f, Age, sex, race, top 30 HCCs, length of stay in acute care, Medicaid eligibility, function scores

’t, Age, sex, race, top 30 HCCs, length of stay in acute care, Medicaid eligibility, function scores, number of stroke discharges from acute hospitals,
distance from acute hospital to PAC setting (miles)
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