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CONTENTS SUMMARY
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SECTION 7
OUTCOMES: HOSPITAL READMISSIONS

Outcomes are an important consideration in examining post-acute care (PAC) services,
particularly because the same type of services may be provided in more than one type of site.
Outcomes help us understand the efficacy of the service provided. However, outcomes are also
highly associated with patient characteristics, making it critical to understand these relationships
and appropriately risk-adjust the outcomes analyses. Until now, comparisons of outcomes and
quality across the PAC settings have been difficult because of the lack of comparative measures
and the vast differences in processes used at each setting to achieve the desired outcomes
(Johnson et al., 2002). This issue, along with the geographic variations in the use of PAC and
the tendency of Medicare beneficiaries to receive PAC in more than one setting, complicates the
ability to understand and evaluate outcomes and quality for PAC. When measuring outcomes
and quality in PAC provider settings, previous studies have highlighted the importance of
medical outcomes such as rehospitalization rates and mortality, as well as changes in physical,
cognitive, psychological, and social functional status as outcomes (Arling et al., 2000; Duncan
and Velozo, 2007; Johnson et al., 2002; Kilgore et al., 1993; Oken et al., 1994).

This and the following chapters examine whether patient outcomes are associated with
the type of PAC setting used after controlling for patient acuity. Two types of outcomes are
considered: all-cause acute readmission within 30 days of hospital discharge and functional
change from admission to discharge within the PAC setting. Hospital readmission is a
commonly used measure of adverse outcomes for patients who were previously treated in the
acute care hospital. This chapter examines how patient risk for readmission (from any cause)
varies by the type of PAC services received after holding patient characteristics equal. The
following chapter examines functional change for patients treated in a PAC setting (Section 8).

7.1 Readmissions Introduction

Hospital readmissions are of concern because they increase costs and may indicate poor
quality, such as premature discharge or poorly supported patient transitions, as well as potential
quality concerns related to care patients are receiving in PAC settings. Readmissions put
patients at greater risk for iatrogenic infections and other complications and are generally
undesirable from a patient perspective. Identifying risk factors for readmission that are
modifiable through high-quality care is important and can include identifying settings that may
be more successful at preventing patient readmissions after adjusting for patient case-mix
characteristics. Readmissions occurring within the 30 days after an acute discharge have been
targeted by the Centers for Medicare & Medicaid Services (CMS) in a variety of efforts across
the health care continuum to reduce costs and improve patient care and outcomes including the
national Quality Improvement Organization Ninth Statement of Work and the Home Health
Quality Initiative. Multiple ways of examining readmissions have been used in prior studies,
including attempts at identifying potentially preventable or avoidable readmissions or excluding
readmissions for unplanned reasons. These refinements to an outcome measure may be
desirable, as they should better identify readmissions that are related to quality of care; however,
defining each of these types of readmissions is difficult, fraught with potential for
misclassification, and influenced by limitations of diagnosis coding in the PAC facilities and
readmitting hospitals. Readmissions can be the result of a complicated series of decisions and



events and difficult to readily identify in a systematic way as being avoidable (for example, a
readmission for a hip fracture resulting from a fall in a skilled nursing facility [SNF] may have
been a preventable event if the patient’s fall was a result of sedating effects of a medication
administered in the SNF). As yet, an accepted definition of an avoidable hospitalization for the
PAC population has not been developed and validated. This study therefore targets all-cause
readmissions occurring within 30 days of the prior acute discharge.

7.2 Literature Review

As stated above, readmission rates among Medicare beneficiaries contribute substantially
to overall health care expenditure in the United States. For example, Jencks and colleagues
(2009) found that rehospitalizations among Medicare beneficiaries are both prevalent and costly.
Almost one-fifth (19.6 percent) of the 11,855,702 Medicare beneficiaries in their analysis were
rehospitalized within 30 days of discharge, while 34.0 percent were readmitted within 90 days.
About two-thirds of patients who were discharged with medical conditions and half of those
discharged after a surgical procedure were rehospitalized within a year of discharge. The authors
estimate that in 2004, unplanned rehospitalizations represented $17.4 billion in Medicare
expenditures. A more recent study of readmissions occurring during episodes of PAC using
2006 Medicare claims showed that over 60 percent of readmissions occurred within 30 days of
the prior acute discharge (Gage et al., 2009b). Identifying common predictors of readmission
may facilitate the design of appropriate legislative responses and improved patient care
strategies. For example, Silverstein et al. (2008) contend that elders with a high risk of 30-day
readmission can be identified early in their hospital course. In their study of 22,292 U.S. adult
patients 65 years of age or over, the authors found that factors independently associated with an
increased risk of 30-day readmission include male sex, African-American race, age of 75 years
or older, medical (as contrasted to surgical) service admission, Medicare-only insurance status,
discharge to an SNF, and the presence of either specific Elixhauser or High Risk Diagnoses for
the Elderly Scale (HRDES) comorbidities, including cardiovascular disease, chronic lung
disease, renal failure, cancer, and diabetes mellitus. Identifying patients with high risk for
readmission at the start of their PAC services may help providers better implement targeted
protocols and screening to recognize or prevent clinical destabilization earlier and to apply
appropriate interventions to forestall the need for readmission.

Studies of risk factors for readmission among Medicare beneficiaries have focused on a
range of patient characteristics, disease characteristics, and health care system dynamics.
However, to date there is widespread disagreement over what constitutes the ideal
methodological approach when it comes to the construction of accurate predictive models for the
purpose of identifying patients with an increased risk of readmission. Studies use a variety of
outcome definitions that vary by disease criteria counting all causes or imposing restrictions on
outcomes based on the reason for readmission versus disease-specific or avoidable readmissions.
Follow-up periods for readmissions also vary, including 30 days, 60 days, 6 months, 100 days, 1
year, or even longer. For example, in their review of 117 publications that employed original
data and conducted quantitative analyses to predict readmission for heart failure (HF), Ross et al.
(2008) found that none compared readmission rates across provider settings, only five presented
predictive models, and 112 examined patient characteristics associated with readmission. The
authors found that the studies varied greatly in methods of case identification, used a range of
different data sources, established few patient characteristics consistently associated with



readmission, and frequently analyzed differing outcomes, often focusing on either readmission
alone or on a combined outcome of readmission or death measured across varying periods of
time. Variables that were consistently tested across models, such as age, sex, diabetes, and
hypertension diagnoses, did not consistently predict readmission. They did, however, find that
studies from the United States tended most often to use 30-day all-cause readmission as their
outcome definition and that the majority of studies did not combine readmission and death in
their outcome variable, though a quarter did conduct separate analyses of mortality. Patients
who had died were excluded from analysis in about 10 percent of the studies sampled. A similar
review of 35 studies of readmission among patients who were discharged after hospitalization for
acute myocardial infarction (AMI) similarly found a wide variety of methods for statistical
analysis, case definition, follow-up periods, etc., and similarly found few patient characteristics
consistently associated with readmission (Desai et al., 2009). The majority of the AMI studies
examined mortality as a separate outcome, some in separate analyses and some included as part
of a polytomous outcome. From a policy perspective, such discrepancies make it difficult to
stratify patient risk for readmission after hospitalization and to compare and profile facilities on
the basis of readmission rates (Ross et al., 2008; Desai et al., 2009).

Several studies have focused on readmissions among patients diagnosed with HF, which
ranks among the leading causes of hospitalization and eventual readmission of Medicare patients
(Bueno et al., 2010; Curtis et al., 2008). Curtis et al. (2008) examined 2.5 million Medicare
beneficiaries 65 years of age or over who were hospitalized between 2001 and 2005 with a
primary diagnosis of HF. They found that nearly one in four patients involved in the study were
readmitted within 30 days of their index hospitalization, while two-thirds were readmitted within
1 year. Philbin and DiSalvo (1999) contended that patient characteristics, hospital features,
processes of care, resource use, and clinical outcomes measures can be used to estimate the risk
of readmission for patients admitted for chronic heart failure (CHF). In a sample of 42,731
patients (with a mean age of 74 years), 9,112 were readmitted for CHF. The authors found that
African-American race, use of Medicare or Medicaid insurance, ischemic heart disease,
idiopathic cardiomyopathy, prior cardiac surgery, peripheral vascular disease, renal disease,
diabetes mellitus, and anemia were associated with an elevated risk of readmission. Conversely,
patients undergoing echocardiography, exercise stress testing, cardiac catheterization, coronary
revascularization, or any cardiac surgical procedure were less likely to be readmitted. Felker et
al. (2004) argue that risk stratification of patients with decompensated HF may be accomplished
using easily assessed clinical variables. The authors found that predictors included the number
of HF hospitalizations in the preceding 12 months, elevated blood urea nitrogen, lower systolic
blood pressure, decreased hemoglobin, and a history of percutaneous coronary intervention.
Keenan et al. (2008) developed a Medicare claims-based model to calculate risk-standardized
30-day all-cause readmission rates for HF patients 65 years of age or over for the purpose of
profiling hospital performance. Informed by prior research, a physician team selected risk
factors for the final model, which included 37 variables (e.g., age; sex; history of coronary
bypass graft surgery; and comorbidity indicators defined using Hierarchical Condition
Categories [HCCs], including chronic obstructive pulmonary disease [COPD], diabetes, anemia,
pneumonia, and other cardiovascular diseases). Variables were selected on the basis of statistical
association with and clinical relevance to readmission. The authors validated the model with
claims and medical record data and found discrimination ranging from 15 percent observed 30-
day readmission rate in the lowest predictive decile to 37 percent in the uppermost decile, and a
c-statistic of 0.60. Authors obtained similar results for models developed using data from



medical records (e.g., age; sex; and selected diagnoses, including COPD, dementia, diabetes, and
HF), in addition to a set of physiologic factors (e.g., blood pressure, heart rate, sodium,
creatinine, glucose, and hematocrit). In their study of 2,176 patients, 65 years of age or over and
admitted with HF (mean age 78.9 years; 59 percent female; 89 percent White), Krumholz et al.
(2000) analyzed the impact of demographics; patient medical history; clinical characteristics
upon admission; physiologic factors, including left ventricular ejection fraction, sodium,
potassium, and other lab measures; major complications, including cardiac arrest, stroke, and
myocardial infarction; major procedures; length of stay (LOS); and discharge mobility measures
in their model. Authors used Cox models to predict readmission, but also did a validation study
using combined all-cause readmission and mortality to check their results. The authors found
that only a few factors were significantly predictive of all-cause readmission: prior admission
within 1 year, prior HF, diabetes, and creatinine levels greater than 2.5 mg/dl at discharge.

Smith et al. (2005) compared the course of care and outcomes between stroke patients 65
years of age or over in health maintenance organizations (HMOs) and fee-for-service (FFS)
plans. Patients who died were censored in their Cox model predicting readmission. The authors
found that HMO patients were at greater risk of rehospitalization within 30 days than FFS
patients, despite having more characteristics generally associated with lower risk, such as being
younger, male, non-White, and having fewer comorbid conditions. Models adjusted for
demographic characteristics, geography, socioeconomic status, and a variety of medical
diagnoses and comorbidities, but the paper does not comment on significance of these adjusters.
Smith et al. suggest that differences in FFS and HMO patients may be attributable to the fact that
FFS patients were more often discharged to inpatient rehabilitation facilities (IRFs) for
additional, more intensive rehabilitation services than HMO patients who tended to be
discharged home in their sample. Bueno et al. (2010) integrated patient demographics, history of
cardiovascular disease, and other comorbidities into their study of almost 7 million male, FFS
Medicare patients, 65 years of age or over, hospitalized for HF. The study found that although
in-hospital and 30-day mortality rates decreased, 30-day all-cause readmission rates and post-
hospital mortality risk increased over the study period from 1993 to 2006. The authors
contended that FFS incentivizes shortening hospital LOS without penalizing unfavorable
outcomes such as increased readmission and mortality rates.

7.3 Readmission Methods

In this section we describe the sample, dependent, and independent variable definitions.

7.3.1 Readmission Sample

The sample defined for this analysis was restricted to PAC patients with a Continuity
Assessment Record and Evaluation (CARE) admission date occurring within 7 days after a
short-stay acute discharge. The sample does not include all patients discharged from the
hospital. By definition, it excludes cases not receiving PAC services and those beginning PAC
services more than 7 days after leaving the hospital. The sample represents the cross-section of
cases seen in the participating PAC settings. Thus, each PAC setting’s population will originate
from a variety of hospitals and will be impacted by those hospitals’ referring and discharge
practice patterns as well as the services they provide within their setting.



This decision was made to make the samples in the different provider types more
clinically comparable by selecting patients who were at similar points in the trajectory of their
PAC episodes, which could include services from multiple types of providers. For example,
home health agency (HHA) providers are likely to be admitting patients later in the series of
PAC services that the patient may be receiving after an acute stay; therefore, HHA readmission
patterns would be impacted by different factors because they are further along in their recovery.
An examination of the number of days between discharge from the prior acute stay and
admission to the CARE provider revealed that the overwhelming majority of inpatient facility
patients in the sample had been admitted directly from a prior short-stay acute hospitalization.
Out of the patients with CARE admissions within 30 days of a prior acute discharge in our
sample of IRFs, long-term care hospitals (LTCHs), and SNFs, 97.2, 97.7, and 94.5 percent of
patients, respectively, had 0 days between the discharge date on their prior acute claim and the
admission date on the claim corresponding to the PAC admission. However, only 45.3 percent
of HHA patients were admitted within 1 day of a prior acute discharge. Because of this
difference in the timing of patients CARE admissions, we decided to restrict the sample to just
those patients with a CARE admission to one of the four PAC settings examined in this initiative
within 7 days of a prior acute stay.

The sample for these models was further restricted to include only PAC CARE
admissions where the PAC CARE admission assessment matched to a discharge or expired
CARE assessment! to further select patients with similar trajectories of PAC use and clean data
collected at admission and discharge. Patients who were discharged on an urgent or emergency
basis were instructed to fill out an abbreviated version of the CARE tool. Thus, these patients
were retained in our analytic sample. Patients admitted to a PAC setting within the 7 day period
but who died during the 30 days after acute discharge without an intervening acute readmission
were excluded from our sample because they were not at risk for the outcome (readmission) for
the full follow-up period. To identify patients who died during the 30-day follow-up period, we
obtained information on patients’ date of death from the Medicare Enrollment Database, which is
derived from the Social Security Administration Master Beneficiary Record. As in all analyses
presented, cases that listed Medicare HMO as a payer were excluded from the sample.

The sample used in this analysis comes from the initial wave of data collection and
consists of assessments collected between March 1, 2008 and April 30, 2010. In total, 9,557
PAC admissions were included in the analytic sample. The most common settings in our sample
were IRFs (37.6 percent), followed by SNFs (28.7 percent), HHAs (13.3 percent), and LTCHs
(20.4 percent).

7.3.2 Readmission Dependent Variable Definitions

The analyses profiled here focus on all-cause rehospitalizations occurring within 30 days
of a prior hospital discharge. The 30-day follow-up period was selected for a variety of reasons.
Studies show that readmissions are concentrated in the period after the initial acute discharge,
making this time period of interest for efforts to improve quality and reduce adverse patient

' If a patient had more than one PAC stay following separate acute discharges with a PAC admission and
discharge assessment, both PAC stays could be in the sample.



outcomes. The Jencks et al. study (2009) cites that 19.6 of Medicare beneficiaries are readmitted
within 30 days of acute care hospital discharge, with an additional 15 percent readmitted in the
31 to 90 days after the prior acute discharge. Readmissions occurring during this 30-day period
also have been a focus for CMS’s Nursing Home Quality Initiative and the Home Health Quality
Initiative to encourage HHAs and SNFs to improve care practices and quality and to reduce
rehospitalizations.

To create our outcome variable, we used Medicare claims to identify all patients who
were readmitted for any reason to an acute care hospital within 30 days of the acute care hospital
discharge prior to their CARE PAC admission. There was no restriction placed on the location
of the patient at this time of readmission. The patient could be in a PAC setting or in the
community after PAC discharge. The likelihood of the patient still being within the PAC setting
at the time of discharge was correlated to the site of care and the typical length of stay for each
setting.

We considered restricting our outcome definition to potentially avoidable
rehospitalizations, as defined by the Agency for Healthcare Research and Quality (AHRQ)
Prevention Quality Indicators (PQIs), which can be used to identify conditions for which good
outpatient care can potentially prevent the need for hospitalization or for which early
intervention can prevent complications or more severe disease.?2 The PQI conditions include
acute care hospital readmissions for complications of diabetes, uncontrolled diabetes, lower-
extremity amputation among diabetics, perforated appendix, hypertension, CHF, dehydration,
bacterial pneumonia, urinary tract infection (UTT), angina, and exacerbations of adult asthma and
COPD.3 However, these were not developed on the PAC population and, as defined by AHRQ,
were relatively rare (1.2 percent) in our sample. It is difficult to truly identify readmissions that
are “preventable,” and the appropriate set of conditions for our patient population has not yet
been developed.4 We, therefore, chose to use the broader set of all rehospitalizations.

With adequate control for patient-level characteristics that are associated with
rehospitalization, it should be possible to examine the effect of facility characteristics and acute
hospital discharge decisions on rehospitalization, even without the restriction to outcomes that
are identified to be sensitive to health care service delivery, though the possibility of systematic
differences in patient characteristics by provider type may remain. It should be noted that some
rehospitalizations may be planned for follow-up procedures and not an indicator of higher acuity
or poor quality. It should be noted that the severity of patient condition that may be expected to
trigger a hospital readmission may vary systematically among PAC settings because of
systematic differences in staffing levels and practice patterns associated with those PAC settings
considered to be hospital-level care, those considered to be a skilled nursing level of care, and
those considered to be intermittent care. For example, as LTCHs are certified as acute hospitals,

2 Additional information can be found at http://www.qualityindicators.ahrg.gov/TechnicalSpecs42.htm#POQI.

3 Low birth weight is also included in the set of PQIs but is not relevant to this analysis.

4 Limited work differentiating planned from unplanned readmissions was attempted through a technical expert
panel involved in the 2009 Gage study; however, a clear list of planned admissions has not yet been developed
for these populations.
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the clinical change that would trigger readmission of a patient from an LTCH to an inpatient
prospective payment system (IPPS) hospital is different than the clinical change that would
trigger a readmission from an SNF to an acute (IPPS) facility.

7.3.3 Readmission Independent Variable Definitions

Please see Section 5 for a discussion of the independent variables tested in these models.
Variables selected for testing included patient characteristics predictive of the type of PAC
services that the patient would be receiving and also predictive of patient outcomes and resource
utilization. Note that the independent variables were measured at each patient’s CARE
admission, except for the patient’s primary medical diagnosis, which came from the Medicare
claims corresponding to the acute discharge prior to the CARE admission, and the days since
prior acute discharge, which were also based on claims. The CARE assessment offers a rich set
of patient medical, cognitive, impairment, and functional items to control for patient variation
not available on the hospital claims.

The independent variables include the patient demographics (age, gender, race), medical
status (PAC admission days since prior acute stay, primary medical diagnosis in the preceding
acute hospital, and comorbid conditions), cognitive status (Brief Interview for Mental Status
[BIMS] without observational assessment information), impairments and functional status
(bladder, bowel, swallowing, communication, respiratory status, and mobility endurance). A few
of these factors are specific to this analysis and deserve additional discussion.

Comorbidities. Comorbidities in this analysis were based on the International
Classification of Diseases, 9th revision (ICD-9) codes reported on the associated CARE
discharge assessment form. The one exception was HHA comorbidities, which were based on
the HHA admission assessment form to be consistent with their current coding practices. The
ICD-9 codes were aggregated with the same logic used to create HCC scores in the Medicare
program.

Days since prior admission. This variable identifies the number of days between the
acute hospital discharge and the admission to the PAC setting.

Cognitive Status. Cognitive status is a composite measure based on the BIMS. BIMS is a
measure of the patient’s knowledge of day, month, and year. The analytic variable is coded into
three groups: intact or borderline, moderately impaired, and severely impaired. The composite
measure incorporates staff observation where the patient could not be interviewed. The severely
impaired are defined by having had a sum score of less than “8” on the BIMS. Patients who did
not have an interview and who were able to recall only one item, or who could recall two but
could not recall that they were “in a hospital, nursing home, or home” on the observational
assessment, were also considered to be severely cognitively impaired. Patients who scored from
8 to 12 on the BIMS or who could recall two items on the observational assessment, including
that they were “in a hospital, nursing home, or home,” were considered moderately impaired.
The rest were considered “intact.”

Functional Impairments. A subset of the functional impairments were included in the
model. These were selected as indicators of patient frailty or worse health status. The
impairments in the model for this chapter include the use of an indwelling or external bladder



device; the need for assistance with a bowel device; and swallowing impairments as noted by
“no intake by mouth” (NPO) status or having other signs or symptoms of swallowing difficulty,
including coughing or choking during meals or when swallowing medications, holding food in
mouth or cheeks or having residual food in mouth after meals, or loss of liquids/solids from
mouth when eating or drinking. Communication deficits were measured as understanding verbal
content “without cues or repetitions,” usually understands, or sometimes understands (excluding
verbal barriers).

The last two impairments controlled for respiratory status and mobility endurance. For
the rehospitalization analysis, respiratory status was evaluated two ways: with supplemental
oxygen (if appropriate) and without supplemental oxygen (if appropriate). Patients on a
ventilator were considered separately. Impaired respiratory status was coded if the patient was
on supplemental oxygen, or if not on oxygen, the patient was dyspneic or noticeably short of
breath with minimal or less exertion. Mobility endurance was coded based on their ability to
walk/wheel 50 feet. Four response options were provided on the item: could not do, could do
with rest, could do without rest, and not assessed due to medical restriction.

7.4 Readmission Results

This section consists of three principal parts. First, the final readmission analysis sample
is described with respect to the case-mix characteristics used in the models. Second, the
unadjusted distribution of readmissions in the sample are presented, stratified by setting and
case-mix characteristics. Third, the case-mix adjusted models are presented.?

7.4.1 Readmission Sample Description

This section presents the results of descriptive analyses characterizing the distribution of
patients in this analysis of readmission.

Demographics by Setting. Tables 7-1 through 7-6 contain descriptive information
about the overall sample of beneficiaries included in this readmission analysis. Table 7-1 shows
basic demographic information about the sample and patient characteristics prior to the current
illness, exacerbation, or injury, including health service use. A majority of patients in our
sample were over age 75 (59.9 percent), female (59.5 percent), and not Black or African
American (99.6 percent) These characteristics were similarly distributed across settings in the
sample, although the SNF sample did have a higher proportion of female patients (68.9 percent)
and tended to be older (74.2 percent over age 75), compared with the overall sample and other
settings. The variation in the days since prior acute discharge was primarily among HHA
patients, even with the restriction to patients with an acute stay in the prior 7 days. Just 67.5
percent of patients in the HHA sample were admitted within 1 day of their prior acute stay, in
contrast to 99.1, 98.9, and 97.9 percent of IRF, LTCH, and SNF patients, respectively, in the
sample.

5 Additional work was conducted under a related ASPE contract that examined survival curves in these four PAC
settings (Morley et al., 2011).



Medical Status by Setting. The most common diagnosis grouping for the primary
medical condition, as based on prior acute hospitalization, both overall and in the HHA and SNF
settings, was major orthopedic surgery (overall: 12.1 percent; HHA: 10.7 percent; SNF: 18.7
percent) (see Table 7-2). However, only 1.3 percent of patients in LTCHs had this diagnosis. In
that setting, the most common primary diagnosis was “respiratory, ventilator/tracheostomy”
(32.4 percent). In the IRFs, the most common diagnosis group was stroke (16.4 percent);
however, the second most common diagnosis was major orthopedic surgery (13.3 percent).
Overall, about half of patients had a medical condition and half had a surgical condition treated
in the prior acute discharge, with surgical discharges being more common in LTCHs and IRFs
and medical discharges being more common in SNFs and HHAs.

Table 7-3 shows the distribution in our sample of categories of comorbidities found in
the final acute readmission models. Metabolic, diabetes, and other endocrine disorders are the
most common comorbidities shown, with 55.7 percent of the sample having a secondary
diagnosis falling into this category. This was the most common set of comorbidities in each
setting, except IRFs, where it was the second most common comorbidity. The next most
common grouping of comorbidities in the overall sample was the set of orthopedic infections,
rheumatoid arthritis, severe skeletal disorders, musculoskeletal conditions, and amputation (46.5
percent), which was the most common comorbidity in the IRF setting (61.0 percent). Notably,
pneumonia, pleural effusion, and other respiratory conditions were more prevalent among LTCH
patients (54.6 percent, compared with a range of 19 to 26 percent in the other PAC settings).
Stroke as a comorbidity was more prevalent among IRF patients (20.7 percent, compared with a
range of 2.8 to 8.5 percent in the other PAC settings). Major treatments were largely not retained
in our predictive models, because they were only prevalent in the LTCH setting. Central line
management was used in 59.4 percent of LTCH patients but was also somewhat prevalent among
IRF patients (at 7.2 percent of the sample in that setting).

Cognitive Status by Setting. The majority of patients in the overall sample had intact or
borderline cognitive abilities (59.8 percent). SNFs had the highest number of patients with
severely impaired cognitive abilities, although LTCHs had the highest proportions of patients
with these impairments (15.9 percent). LTCHs also had the highest proportion of patients who
were not interviewed on the BIMS items (21.2 percent), likely largely driven by the higher
proportion of patients who were on ventilators (see Table 7-4). HHAs and IRFs had the lowest
proportion of patients with severe cognitive impairments (8.1 percent and 12.0 percent
respectively).

Impairments by Setting. Table 7-5 shows the proportion of patients with impairments
in the analytic sample. Both bladder and bowel incontinence were more frequent in LTCHs than
in the other PAC settings. LTCHs had 74.0 percent of patients who needed a bladder device,
compared with 44.0 percent in IRFs, 8.2 percent in HHAs and 35.6 percent in SNFs. LTCHs had
the highest proportion of patients with NPO (37.8 percent) compared with 3.1 percent for IRF.
There were insufficient numbers in HHAs or SNFs in the sample to report. IRF patients had the
highest proportion of patients with signs and symptoms of swallowing disorders, with
10.5 percent of patients exhibiting symptoms, which is a finding consistent with the high
proportion of patients in IRFs with stroke diagnoses. LTCHs had the highest proportion of
patients with a respiratory impairment (31.6 percent) and the highest with mobility endurance
impairments (47.7 percent), defined as not being able walk or wheel 50 feet.



7.4.2 Readmission Descriptive Statistics

In this section, we present the percentage readmitted for all causes within 30 days of the
prior acute discharge by each of the key covariates retained in the final models.

Readmissions by Setting and Demographic Items. Within the sample, unadjusted
readmission rates within 30 days of hospital discharge were similar across provider types
(Table 7-6). The overall rate of readmission in the sample was 19.2 percent. IRFs had the
lowest proportion of patients in the sample who were readmitted (17.4 percent) followed by
SNFs (19.8 percent), HHAs (20.2 percent), and LTCHs (21.1 percent). These rates are similar to
previously published 30-day all-cause rates for Medicare beneficiaries (Jencks et al., 2009;
Medicare Payment Advisory Committee [MedPAC], 2007). The rate for the SNFs in the sample
is only slightly lower than the national rate reported previously for SNFs (23.5 percent in 2006)
(Mor et al., 2010). A small proportion of the study sample did experience an acute readmission
but died within the 30-day follow-up period (2.4 percent overall; rates were similar across
provider type (HHA: 1.3 percent; IRF: 1.6 percent; LTCH: 2.7 percent; SNF: 3.6 percent).

Table 7-6 also shows the counts of patients who were excluded from the sample because
they died during the follow-up period without an intervening hospital readmission. If these
patients are included in the total count of deaths occurring during the follow-up period, LTCHs
have a higher rate of mortality, with 10.9 percent of this expanded sample experiencing
mortality, compared with 2.3 percent for HHA patients, 2.4 percent for IRF patients, and 3.5
percent for SNF patients. Preliminary analyses were conducted using an adverse outcome
marker that included both readmissions and mortality to account for the higher rate of mortality
among LTCH patients; however, the model findings were similar to the readmission-only models
discussed below. We chose to retain the readmission-only outcome to maintain comparability
with prior studies and quality improvement efforts ongoing across several settings. Results from
prior studies have also suggested that readmission may be an outcome that is more modifiable by
the quality of care being provided than mortality (Ross et al., 2008).

Readmission by Setting and Diagnoses. Table 7-7 shows the most common diagnoses
associated with readmission among the 1,836 readmissions that occurred during or following a
CARE stay and within 30 days of a prior acute discharge in the overall sample. The diagnoses
are aggregated into sets of related Medicare Severity Diagnosis Related Groups (MS-DRGs):
MS-DRGs with major comorbidities and complications (MCC), MS-DRGs with comorbidities
and complications (CC), and MS-DRGs without comorbidities and complications. Diagnoses
are based on the discharge diagnosis listed on the acute readmission claims. Consistent with
prior studies, HF and shock were the most common reasons for readmission in the overall
sample, accounting for 5.5 percent of rehospitalizations, 7.4 percent of SNF readmissions, and
6.4 percent of IRF readmissions. The next most common reasons for short-stay acute
readmission in the overall sample were septicemia without mechanical ventilation for more than
96 hours (5.3 percent) and COPD (3.5 percent). Within provider types, COPD was the most
common reason for readmission from HHAs in the sample (9.7 percent).

Setting-specific bivariate analyses were performed to examine the characteristics of PAC
patients with all-cause hospital readmissions within 30 days of hospital discharge. The next
table (Table 7-8) shows the distribution of readmission in the sample by patient demographic
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characteristics. The rate of readmissions was similar across age groups, ranging from 18 to

20 percent. Readmission rates had the most variation by age among LTCH patients, where
19.9 percent of patients under 65 years of age were readmitted, compared with 22.9 percent of
patients aged 65 to 74, 21.6 percent of patients aged 75 to 84, compared with 16.8 percent of
patients over age 84. Males had higher readmission rates overall (21.8 percent compared with
17.4 percent of females) and in all settings. Readmission rates were higher overall for Black or
African-American patients (21.9 percent) compared with non-Black patients (19.0 percent). As
noted earlier, most patients were admitted to the PAC setting on the same day as they were
discharged from the inpatient setting, and the number of transfers occurring after a zero-day gap
did not allow for further comparative analysis.® Within HHA patients, a longer gap between
leaving the acute hospital and beginning their home health episode was associated with higher
rates of readmission (19.0 percent for a 1-day gap compared with 22.9 percent for a 2-day gap).

Readmission rates by primary medical diagnoses for the overall sample are shown in
Table 7-9. Patients with an initial hospitalization diagnosis of kidney and urinary surgical
(34.0 percent), COPD (31.1 percent), kidney and urinary medical (29.9 percent), and
hematological medical conditions (29.3 percent) were rehospitalized proportionately more often
than patients with other conditions in the sample. Looking at patients by major comorbidities
(Table 7-10), it appears that among patients with UTI at admission as a comorbidity, HHA
patients had proportionately more readmissions (29.2 percent) than the inpatient settings (IRF:
17.6 percent; SNF: 18.0 percent; LTCH: 16.9 percent). SNFs appeared to have the highest
unadjusted rates of readmissions for patients in each of the selected comorbidities except for
UTI, morbid obesity, orthopedic infection, and rheumatoid arthritis, for example. Table 7-10
also shows the distribution of readmissions across provider types for patients with central line
management (22.2 percent overall). IRF patients with central line management had the highest
rates of readmission (27.0 percent) compared with SNF (25.6 percent) and LTCH (20.7 percent).

Readmission by Setting and Cognitive Status. In all of the inpatient PAC settings,
patients who were found to be severely cognitively impaired as measured by BIMS at PAC
admission (Table 7-11) were more likely to be readmitted (23.0 percent) than patients with only
moderate cognitive impairment or whose cognitive status was intact. Among HHA patients,
those with only moderate cognitive impairment (27.7 percent) were more likely to be readmitted
compared with either those with severe impairment or no impairment, although the highest
number of home health patients who were readmitted had their cognitive abilities intact or
borderline. Patients who were not able to be interviewed due to being comatose, unresponsive,
or minimally conscious, or who had a communication disorder, had the highest rates of
readmission (24.0 percent).

Readmission by Setting and Impairments. Table 7-12 shows the distribution of
readmission by impairments and provider type. It appears that patients with bowel and bladder
impairments had higher rates of rehospitalizations overall (21.2 percent of those needing
assistance with a bowel device and 21.2 percent of those with an indwelling or external bladder
device and across all PAC provider types). The differences in readmissions by presence of

6 IRF and LTCH transfers all had 0-day gaps between PAC discharge and acute admission. HHA had very few
readmissions after day 2 from discharge.
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bowel and bladder impairments were much larger among the HHA and SNF patients than among
the IRF and LTCH patients. Signs and symptoms of swallowing disorder were not associated
with higher proportions of rehospitalization overall in these unadjusted analyses (19.7 percent of
patients with signs and symptoms compared with 19.2 percent of patients with no signs and
symptoms). Patients with NPO had higher rates of readmission overall (22.5 percent versus 18.9
percent). Readmissions were more common among SNF patients with swallowing disorder
symptoms (27.4 percent) and patients with NPO (40.5 percent), compared with 19.4 percent of
patients with no swallowing disorder signs and symptoms and 19.5 percent of the patients with
NPO. Looking within the other provider types, IRF patients with signs and symptoms did not
have different rates than patients without.

Patients with respiratory and mobility endurance impairments were also more likely to be
readmitted than those patients without impairments across all settings (27.4 percent for
respiratory impairments compared with 14.1 percent for no impairments; 22.2 percent for
patients who could not tolerate walking or wheeling 50 feet, compared with 14.1 percent of
patients who could without rest). SNFs had the highest proportion of patients with respiratory
impairment who were rehospitalized (33.0 percent) among the PAC settings. Patients in the
other settings with respiratory impairments had rates of readmission that ranged from
26.2 percent in HHAs to 25.0 percent in LTCHs. Patients who were not assessed on mobility
endurance because of medical restriction had rates of readmission that were similar or higher
than patients who had the most severe mobility impairments across settings, with IRF patients in
this not-assessed category having the highest rates of readmission (30.1 percent). These are
likely postsurgical patients who have medical orders restricting activity and who would also be at
risk for complications that could return them to the short-stay acute care hospital.

7.4.3 Multivariate Models of Factors Associated with 30-Day All-Cause
Readmission

This section describes the results of estimating multivariate models of 30-day all-cause
readmissions. RTI developed logistic regression models to predict the impact of the provider
type on risk for all-cause readmissions within 30 days of a prior acute discharge using the SAS
command PROC SURVEYLOGISTIC, which fits linear logistic regression models for data
based on complex sample design using pseudomaximum likelihood methods and incorporates
the sample design into the analysis. Because patients in the same facility or receiving services
from the same provider are likely to be more similar and receive more similar services than
patients receiving services from different providers, the analyses took into account clustering at
the provider level. We developed a single model predicting rehospitalization for all patients in
our sample and four separate, condition-specific models predicting rehospitalization for four
subsets of PAC patients that were analyzed in the other outcomes sections of this report: nervous
system, circulatory, respiratory, and musculoskeletal conditions.

The independent variables used in this analysis include medical and functional
characteristics, mood and cognition, and indicators of service utilization prior to the illness or
exacerbation that resulted in the PAC stay. The goal of this analysis is to determine, among
users of PAC services, whether one type of provider versus another is associated with the risk for
hospital readmission after controlling for patient characteristics. In addition to setting indicators
and patient acuity covariates, variables associated with days since prior acute discharge were
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included to control for variation attributable to the timing of the PAC CARE admission. The
inclusion of time variables was based on the assumption that risk for readmission decreases over
time since acute discharge.

Model-building methods included selection of variables that were confounders of the
relationship between provider type and rehospitalization during or following a PAC admission
and within 30 days of a prior hospital discharge. In other words, analyses were designed to
identify variables predictive of all-cause rehospitalization and that also were predictive of where
a patient might be receiving PAC services. To test these relationships empirically, we ran
several simple regressions, entering our independent variables along with provider type one at a
time or in groups capturing a single concept (e.g., cognitive impairment) as described in the
independent variable list in Section 5. If the addition of a set of independent variables changed
the coefficients on provider type by more than 5 percent, then that variable or concept was
considered a confounder of the relationship between provider type and readmission and was
retained in the model.

Model results are reported below as odds ratios (OR), which are the ratio of the odds of
readmission for patients with a characteristic over the ratio of the odds of readmission for
patients with the referent characteristic. ORs have been interpreted here as risk. An OR greater
than 1.00 for a particular characteristic is associated with a greater likelihood, and an OR of less
than 1.00 is associated with a lesser likelihood of being readmitted.

Two model fit statistics are presented in this section: the R-squared and the c-statistic.
The R-square measures the proportion of the variation in the outcomes that is explained by the
variables in the model. The scales range from 0 to 1 with higher numbers indicating more
explanatory power. The c-statistic, which is frequently used to evaluate the performance of
logistic regression, indicates the level of model discrimination between the sample population
with the outcome of interest and without the outcome (readmission and no readmission). It is not
a measure of goodness of fit. In this case, the measure compares the distribution of the predicted
probabilities of readmission for the sample that was actually readmitted with the distribution of
predicted probabilities of readmission for the sample that was not readmitted to see how well the
model discriminates between these two groups of patients. When the predicted probabilities of
being readmitted are higher for each patient in the sample who was readmitted than the predicted
probabilities for the members of the sample who were not readmitted, the model has perfect
discrimination and the c-statistic is equal to 1.0 (Ash and Shwartz, 1997). The measure ranges
from 0.5 (no better than random assignment) to 1.0 (perfect prediction).

All Patients Model Predicting 30-Day All-Cause Readmission (n=9,557). Table
7-13 shows the results of the logistic regression model predicting acute care hospital readmission
for all patients in the sample regardless of condition, for any reason within 30 days for our PAC
sample. The multivariate model for predicting readmission within 30 days explained 4.9 percent
of the variation when just patient characteristics at admission to the PAC setting were included.
The c-statistic for this model was 0.66 indicating moderate discrimination among patients who
were readmitted and those who were not based on the covariates included in the model. These
model fit statistics are similar to those reported in previous studies (Keenan et al., 2000; Ross et
al., 2008). It should be noted that the model was designed to estimate the impact of provider
type on risk for readmission, not as a predictive model, in contrast to the purpose of the models
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to predict resource utilization in the later sections. The addition of the provider type indicators
did not appreciably increase the explanatory power of the model. The R-square for patient acuity
measures plus setting indicators was 5.1 percent and the c-statistic was unchanged.

Setting Indicators. Although the addition of setting indicators did not improve the
explanatory power of the model, setting was a statistically significant predictor of readmission.
The risk for readmission for HHA, IRF, and LTCH patients is compared to risk for SNF patients.
After controlling for patient case-mix differences, we found that patients receiving services in
LTCHs had a lower risk for readmission during the 30 days following discharge from the acute
hospital than SNF patients after controlling for patient acuity (OR: 0.56, p <0.0001). A lower
readmission rate in LTCHs may be associated with LTCHs being certified as acute care
hospitals and therefore better able to respond to patient changes in medical condition.
Consequently, a clinical change necessary to require a short-stay acute readmission for LTCH
patients is likely to be different than that of a SNF patient, all else equal.” In contrast, HHA and
IRF patients had risks for readmission that were not significantly different than that of SNF
patients after controlling for patient case-mix differences (HHA OR: 1.07, p = 0.70; IRF OR:
0.85,p=0.15).

Patient Covariates at Admission. Influential patient covariates associated with increased
risk for readmission include being in the lower age ranges of the sample (aged 64 years or under
OR 1.24, p=0.05); aged 65-74 OR: 1.28, p = 0.004). Medical diagnoses associated with higher
risk include COPD (OR: 2.07, p = 0.01), both vascular and cardiac surgical diagnoses (cardiac
OR: 1.79, p =0.01; vascular OR: 1.89, p = 0.004), cardiac medical diagnoses (OR 1.72,

p = 0.01), both surgical and medical kidney and urinary diagnoses (surgical OR: 2.62, p =0.01;
medical OR: 2.05, p =0.001), and medical hematologic diagnoses (OR: 2.22, p = 0.08).
Comorbidities associated with higher readmission rates are for metabolic, diabetes, and other
endocrine disorders (OR: 1.14, p = 0.03); HF and shock, ischemic heart, and other vascular
disease (OR: 1.15, p = 0.07), respiratory diagnoses, including pneumonia (OR: 1.15, p = 0.02);
and acute and chronic renal diagnoses (OR: 1.30, p = 0.002). Patients with respiratory
impairments were more likely to be rehospitalized than those without respiratory impairment
(OR: 1.63, p <0.0001).

Factors associated with fewer readmissions include being male (OR: 0.83, p < 0.002) and
having orthopedic surgical conditions (minor OR: 0.77, p < 0.0001; major OR: 0.56, p < 0.0001)
as the primary condition. Comorbidities present at PAC admission associated with lower risk for
readmission include only UTI (OR: 0.83, p = 0.03). Additional factors associated with reduced
rates include being cognitively intact, compared to patients with severe cognitive impairment
(OR: 0.78,p=0.01); NPO (OR: 0.77, p = 0.04); rarely understanding verbal content (OR: 0.51,
p =0.01); and higher motor function scores at admission (OR: 0.99, p < 0.0001).

Models Predicting 30-Day All-Cause Readmission in Selected Populations of
Interest. RTI also conducted condition-specific analyses, investigating whether the risk for

7 Additional work conducted under a related ASPE contract found that while LTCH cases were less likely than
other PAC cases to be readmitted within the first 20 days of the discharge from the acute hospital, they have a
higher probability by day 30 and beyond (Morley et al., 2011).
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readmission varies by PAC provider type when looking at specific subgroups of patients as
defined by medical condition. It was hypothesized that for different patient conditions, variables
such as function or certain comorbidities might be more or less important for a patient’s risk for
readmission.

The condition groups examined include nervous system, respiratory, circulatory, and
musculoskeletal. These condition groups were selected because they commonly receive PAC
services and it is possible to find patients receiving services across a variety of PAC provider
types. Patients were identified using the diagnoses found on the prior acute discharge claim.
Nervous system conditions include the following categories: neurologic, stroke; neurologic,
medical; and neurologic, surgical (Major Diagnostic Category 1 [MDC 1]). The respiratory
condition group includes surgical, medical, COPD, and extracorporeal membrane oxygenation
(ECMO) and tracheostomy patients (MDC 4 + ECMO/Trach). The circulatory system group
includes vascular and cardiac surgical and medical conditions, and general cardiovascular
diagnoses (MDC 5). The musculoskeletal condition group includes minor and major surgical
procedures from the prior acute discharge, spinal diagnoses, and minor and major medical
diagnoses (MDC 8). Combined, these four groups represent 74.3% of the population used in this
analysis (see Table 7-15). Within settings, these conditions make up 66.8% of HHA cases,
83.7% of IRF cases, 68.3% of LTCH cases, and 69.9% of SNF cases. Each condition group
includes a broad range of severity levels.

Tables 7-14 and 7-15 show the distribution of patients by provider type in the target
conditions and the count of patients readmitted in each setting. Results from the regression
analyses are shown in Tables 7-16 through 7-19.

Nervous System Population: Models Predicting 30 Day All-Cause Readmission (n =
1,378, readmissions = 209). The IRFs in our sample have the largest proportion of nervous
system patients in our data, with 28.4 percent of their population falling into this classification
(see Table 7-14). Stroke makes up approximately 50 percent of the total of the nervous system
categories in our population (Table 7-3). The unadjusted readmission rates in MDC 1 range
from 18.0 percent in HHA to 14.4 percent in IRFs, 16.8 percent in SNF, and 18.1 percent in
LTCHs.

For nervous system diagnoses (Table 7-16), we found no significant effect of provider
type on risk for readmission after controlling for patient characteristics (HHA OR: 1.22, p =
0.72; IRF OR: 0.81, p=0.40; LTCH OR: 0.70, p = 0.35). None of the settings had significantly
different odds of rehospitalization than the SNF comparison group, including home health.

Male gender and comorbidities previously identified as predictive of lower risk for
readmission in the overall sample were no longer significant in this subsample. Intact or
borderline cognitive abilities (OR: 0.64, p = 0.02), moderate cognitive impairment (OR: 0.68, p
=0.04) along with NPO (OR: 0.72, p = 0.08) were associated with lower risk for readmission. It
is likely that the association of NPO with lower risk for readmission is attributable to a high
proportion of these patients being located in LTCHs. Acute and chronic renal comorbidities
were associated with higher risk in this subsample (OR: 1.65, p = 0.06). Impaired respiratory
status was also associated with a higher risk for readmission (OR: 1.88, p =0.01). Higher motor
function scores were associated with lower risk (OR: 0.98, p <0.01).
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The R2 and c-statistic for this analysis (0.04 and 0.64, respectively) indicate that the
model has explained relatively little of the variation in rehospitalization in this subsample and
has only moderate predictive power. These model diagnostic results, as noted for the overall
sample, are very similar to those reported for other prior studies.

Respiratory Population: Models Predicting 30-Day All-Cause Readmission (n = 1,605,
readmissions = 382). The LTCHs in our sample have the largest proportion of respiratory
system condition patients, with 44.5 percent of LTCH patients. This is compared to 14.1 percent
of HHA patients, 7.1 percent of IRF patients, and 11.1 percent of SNF patients. The respiratory
system conditions were associated with fairly high rates of readmission (26.8 percent in HHA,
27.3 percent in IRF, 21.0 percent in LTCH, and 27.1 percent in SNF).

For respiratory diagnoses (Table 7-17), we found that LTCH (OR: 0.59, p = 0.02)
patients were less likely to be readmitted than SNF patients, but that there was no difference in
risk for HHA or IRF patients (HHA OR: 1.20, p = 0.52; IRF OR: 0.94, p = 0.80) than for SNF
patients once patient characteristics were controlled for in the model.

Patients aged 75-84 years were at higher risk for readmission (OR: 1.51, p =0.03).
Patients with orthopedic diagnoses and UTTIs listed as comorbidities were less likely to be
readmitted (orthopedic OR: 0.76, p = 0.0.06; UTT OR: 0.60, p < 0.003). Impaired respiratory
status was a significant predictor in the overall model and all subpopulation analyses of a higher
risk for readmission (OR: 1.44, p = 0.03). Other factors associated with readmission for
respiratory patients in the model include HF and other cardiac comorbidities (OR: 1.28, p =
0.10). Rarely or never understanding verbal content was associated with a lower risk for
readmission, presumably weighted by the higher prevalence of this impairment in the LTCH
population (OR: 0.31, p =0.02). A higher motor function score at admission was associated
with a reduced risk for readmission (OR: 0.98, p <0.004).

The R2 and c-statistic for this analysis (0.05 and 0.65, respectively) indicate similar
results to the other condition specific and overall models. As previously noted, these results are
consistent with other prior studies.

Circulatory Population: Models Predicting 30-Day All-Cause Readmission (n = 1,487,
readmissions = 376). Circulatory conditions were most common in HHA populations (where the
home health episode followed a hospital stay within 7 days). Circulatory conditions made up
26.1 percent of HHA stays in this analysis compared to 12.7 percent of IRF patients, 13.7 percent
of LTCH patients, and 15.7 percent of SNF patients. This condition was associated with
unadjusted readmission rates of 23.2 percent in HHA, 26.0 percent in IRF, 23.6 percent in
LTCH, and 27.2 percent in SNF.

For circulatory diagnoses (Table 7-18), we found that LTCH patients (OR: 0.51, p =
0.001) were less likely to be readmitted than SNF patients but that HHA and IRF patients (HHA
OR: 1.19, p = 0.64; IRF OR: 0.79, p = 0.19) had risks that could not be differentiated from those
of SNF patients once patient characteristics were controlled for in the model. Vascular surgical
diagnoses as a primary medical condition were more likely to be readmitted compared to cardiac
medical diagnoses (OR: 1.26, p=0.01). Impaired respiratory status was also a significant
predictor associated with a higher risk for readmission (OR: 1.67, p =0.001). Patients who were
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not assessed on mobility endurance because of medical restriction were also at higher risk (OR:
1.58, p = 0.02), presumably because these are postsurgical patients who are at risk for
complications. Higher motor function scores at admission were associated with a lower risk for
readmission (OR: 0.99, p <0.02).

The R2 and c-statistic for this analysis (0.04 and 0.63, respectively) are similar to the
other condition-specific and overall models discussed above. These model diagnostic results, as
previously noted, are not markedly different than those reported for other prior studies.

Musculoskeletal Population: Models Predicting 30-Day All-Cause Readmission (n =
2,635, readmissions = 323). Musculoskeletal conditions were common in all PAC settings
except for LTCHs. This diverse group made up 19.6 percent of HHA stays in this analysis
compared to 26.1 percent of IRF patients, 5.8 percent of LTCH patients, and 36.5 percent of SNF
patients. Musculoskeletal conditions were associated with variable unadjusted readmission rates
of 12.4 percent in HHA, 12.3 percent in IRF, 15.2 percent in LTCH, and 11.8 percent in SNF.

For musculoskeletal diagnoses (Table 7-19), we found that patients did not differ in their
risk for readmission by the type of provider where they received PAC services (IRF OR: 0.81, p
=0.28; LTCH OR: 0.49, p=0.14; HHA OR: 1.55, p = 0.27) compared to SNFs. As noted in the
prior paragraph, in LTCHs the sample of patients with musculoskeletal conditions is small
(5.8 percent).

Male patients were less likely to be rehospitalized (OR: 0.74, p = 0.02) than female
patients. Patients with surgical primary diagnoses were less likely to have been readmitted than
those in the reference group of major medical orthopedic diagnoses (minor surgical OR: 0.64, p
= 0.04; major surgical OR: 0.51, p <0.0001). Presumably this is because many of these
procedures are planned and patients are therefore likely to have a higher baseline level of health
and clinical stability than patients discharged with other diagnoses. Minor orthopedic medical
diagnoses, however, were associated with higher risk for readmission than major medical (OR:
1.25,p=10.01). Renal failure as a comorbidity increased the risk for readmission (OR: 1.87, p =
0.01) in addition to impaired respiratory status (OR: 1.51, p = 0.03) and having an indwelling or
external bladder device (OR: 1.33, p =0.07). As with the other subpopulations and the overall
sample analyses, higher motor function scores at admission were associated with a lower risk for
readmission (OR: 0.97, p = 0.0002).

The R-square and c-statistic for this analysis (0.04 and 0.67, respectively), are again
consistent with the other condition-specific and overall models presented. These model
diagnostic results, as previously noted, are not markedly different than those reported for other
prior studies.

75 Discussion

These findings suggest that the receipt of PAC services from LTCH facilities is
associated with lower risk for 30-day readmission once patient characteristics have been
controlled for when compared to PAC services from SNFs. This is consistent with a prior study
(Gage et al., 2009a) though important caveats should be considered in interpreting these findings,
especially given subsequent analysis of survival rates examining time to readmission for this
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population in later days of the patient episodes (Morley et al., 2011). Patterns related to
readmissions within 30 days should not be assumed to persist beyond 30 days.

Strengths of this analysis include a unique and rich source of patient-level clinical
information from an assessment that was uniformly administered at admission for all patients
across all the provider types included in the study. We have addressed potential bias in the
length of time a patient is at risk for readmission by counting readmissions occurring at any point
in the 30-day followup period, regardless of whether they occurred during the PAC stay.
Examining only readmissions made directly from the PAC settings would have introduced bias
due to systematic differences in length of stay by provider type. The sample also was selected to
capture patients at similar points in their recovery after acute discharge by restricting to patients
with acute care hospital discharges within 7 days of their PAC admission.

However, it is important to consider the potential for residual confounding of the
relationship between provider type and risk for readmission. These models do not control for
several factors that influence the type of provider from which patients may receive services.
Geographic availability of PAC has been shown to be a predictor in prior studies (Gage et al.,
2009a). Initial models, however, were tested with indicators of the availability of LTCH and IRF
facilities in the Post-Acute Care Payment Reform Demonstration (PAC-PRD) market, and these
were not found to be confounders or significant. Organizational relationships among the
discharging acute care hospital and the admitting PAC settings also may be important and were
not included in these models (Gage et al., 2009a).

Another potential issue is that patients receiving services from the different PAC types
appear to be clinically very different on important predictors of readmissions. For example,
patients with ventilator-related respiratory diagnoses and tracheostomy were almost exclusively
found among LTCH patients. The lack of overlap among patients in the different provider types
on key risk factors for readmission may be contributing to the poor model fit and ability to
predict readmission. If an important risk factor was highly identified with a setting, it may not
have been possible to control for it in the model. It is likely that the differences in the adjusted
risk of readmissions by provider type are a reflection of unobserved variation in the factors that
impact which patients are discharged to the different provider types. Patients who qualify for
services in SNFs may just simply be different than those who are admitted to LTCHs.

While readmissions were validated using Medicare claims, we should also note that there
is a potential undercount of LTCH readmissions because we relied on acute claims to identify
readmissions. If an acute inpatient readmission from an LTCH is shorter than 3 days and the
patient returned to the LTCH, no acute claim would have been included in the Medicare Provider
Analysis and Review (MedPAR) file, as the LTCH is responsible for the cost of that acute
readmission. This also would be true of the IRF admissions.

There was a concern that the lower readmission rate among LTCH patients may have
been attributable to higher rates of mortality and systematic practice differences in transfers to
acute before death. The strategy of excluding all patients who did not survive the 30-day follow-
up period, rather than including them in the sample as patients who did not have a readmission,
is an acceptable strategy for avoiding distortion in our calculations due to the prevalence of a
competing risk. However, an additional set of models (not shown) was run predicting the
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combined outcome of readmissions and mortality occurring within 30 days from prior acute
hospitalization. The results were very similar to what has been presented above, with the lower
risk among LTCH patients still being found in the first 30 days after acute discharge.

A key consideration in interpreting the results must take into account that because IRFs
and LTCHs are certified as acute care hospitals, the clinical change that would trigger
readmission of a patient from an IRF or LTCH to an acute hospital is different than the clinical
change that would trigger a readmission from a SNF to an acute hospital. This difference in the
meaning of "readmission” for IRF and LTCH patients therefore may account, in large part, for
the difference in risk for readmission observed for LTCH patients as compared to the other PAC
settings, after controlling for patient characteristics. In contrast, home health cases are provided
in a home-based setting, and a readmission could be triggered at a lower clinical cutoff than in an
institutional setting.

Caution also should be exercised when interpreting the results of these models, for
multiple additional reasons. The low R-squares for the models suggest a poor model fit, and the
c-statistics, while they are consistent with other prior studies cited that were also in the 0.60
range (e.g., Keenan et al., 2008; Ross et al., 2008), do not indicate a strong ability to predict
readmissions based on the patient characteristics included in the models. We should also note
that these models are only designed to detect association and cannot be used to draw conclusions
about causation or attribution. The Ross et al. review of 117 studies of readmission among HF
patients suggests that the low discrimination of models, which widely relied on patient clinical
characteristics to predict readmission (as we did in our analyses here) may indicate that facility
characteristics may be more important in predicting risk for readmission. Goodness of fit of the
models also may have been improved by use of more clinical information from the prior acute
stay, which may have a large influence on patient-level risk for readmission or death, though our
models do use the diagnosis from that stay. Ross et al. went on to observe that models using
patient characteristics in their sample of studies to predict mortality did have somewhat better
discrimination, suggesting that readmission more than mortality risk may be influenced by
quality of care (Ross et al., 2008). While the above models do control for clustering of patients
within facility, the weights do not currently adjust for oversampling of LTCH patients in the total
sample.
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Administrative items and admission information, readmissions outcomes sample, overall and by provider type

Table 7-1

Variable Overall N Overall % HHAn HHA % IRF n IRF % LTCHn LTCH % SNF n SNF %
Age
64 years and under 1,125 11.8 173 13.6 398 11.1 403 20.7 151 5.5
65-74 years 2,712 28.4 367 28.8 1,130 314 658 33.8 557 20.3
75-84 years 3,571 37.4 463 36.4 1,362 37.9 654 33.6 1,092 39.8
85 years and above 2,149 22.5 270 21.2 704 19.6 232 11.9 943 34.4
Total 9,557 100.0 1,273 100.0 3,594 100.0 1,947 100.0 2,743 100.0
Gender
Male 3,871 40.5 530 41.6 1,535 42.7 954 49.0 852 31.1
Female 5,686 59.5 743 58.4 2,059 57.3 993 51.0 1,891 68.9
Total 9,557 100.0 1,273 100.0 3,594 100.0 1,947 100.0 2,743 100.0
Race/ethnicity
Black or African
American 39 0.4 + + + + 18 0.9 15 0.6
Non-Black 9,518 99.6 1,269 99.7 3,592 99.9 1,929 99.1 2,728 99.5
Total 9,557 100.0 1,273 100.0 3,594 100.0 1,947 100.0 2,743 100.0
Days from prior
acute stay to PAC
0 days 8,194 85.7 23 1.8 3,561 99.1 1,926 98.9 2,684 97.9
1 day 884 9.3 859 67.5 T T T T T T
2 days 197 2.1 179 14.1 T T T T T 1l
3 days 78 0.8 67 53 T T T T T T
4 days 57 0.6 41 3.2 t t T T 12 0.4
5 days 47 0.5 31 2.4 1} 1} 1} + + i
6 days 53 0.6 36 2.8 T T T T T 1l
7 days 47 0.5 37 2.9 T T T T T T
Total 9,557 100.0 1,273 100.0 3,594 100.0 1,947 100.0 2,743 100.0

T Indicates sample size of less than 11.

NOTE: HHA = home health agency; IRF = inpatient rehabilitation facility; LTCH = long-term care hospital; SNF = skilled nursing facility.

SOURCE: RTI analysis of initial collection of CARE assessments and Medicare claims data (care _cs373).



Table 7-2
Medical diagnosis grouping, combined prior acute and community entrants PAC claim, readmissions outcomes sample,
overall and by provider type

IC

Variable OverallN  Overall % HHAn HHA % IRF n IRF % LTCHn LTCH % SNF n SNF %
Primary medical diagnosis
groups’
Neurologic, stroke 720 7.5 29 2.3 591 16.4 34 1.8 66 2.4
Neurologic, surgical 250 2.6 i i 191 53 32 1.6 20 0.7
Neurologic, medical 411 43 53 4.2 242 6.7 18 0.9 98 3.6
Respiratory, ventilator
and tracheostomy 735 7.7 T T 77 2.1 630 324 20 0.7
Respiratory, surgical 112 1.2 20 1.6 36 1.0 30 1.5 26 1.0
Respiratory, medical 517 5.4 91 7.2 102 2.8 132 6.8 192 7.0
Respiratory, COPD 241 2.5 60 4.7 41 1.1 75 3.9 65 2.4
Cardiovascular, vascular
surgical 271 2.8 36 2.8 119 33 67 34 49 1.8
Cardiovascular, cardiac
surgical 475 5.0 121 9.5 177 4.9 80 4.1 97 3.5
Cardiovascular, general 198 2.1 45 3.5 41 1.1 34 1.8 78 2.8
Cardiovascular, vascular
medical 53 0.6 12 0.9 14 0.4 T T 18 0.7
Cardiovascular, cardiac
medical 490 5.1 118 9.3 107 3.0 77 4.0 188 6.9
Orthopedic, minor
surgical 722 7.6 40 3.1 385 10.7 53 2.7 244 8.9
Orthopedic, major
surgical 1,154 12.1 136 10.7 479 13.3 26 1.3 513 18.7
Orthopedic, spinal 335 3.5 26 2.0 235 6.5 13 0.7 61 2.2
Orthopedic, minor
medical 323 34 37 2.9 126 3.5 18 0.9 142 5.2
Orthopedic, major
medical 117 1.2 il il 56 1.6 1l T 46 1.7

(continued)
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Table 7-2 (continued)
Medical diagnosis grouping, combined prior acute and community entrants PAC claim, readmissions outcomes sample,
overall and by provider type

Variable Overall N  Overall % HHAn HHA % IRF n IRF % LTCHn LTCH % SNF n SNF %
Integumentary, surgical 91 1.0 18 1.4 19 0.5 42 22 12 0.4
Integumentary, medical 146 1.5 25 2.0 20 0.6 35 1.8 66 2.4
Endocrine, surgical 33 0.4 + T 12 0.3 + + T +
Endocrine, medical 152 1.6 31 2.4 39 1.1 15 0.8 67 2.4
Kidney and urinary,

surgical 53 0.6 T T 12 0.3 T T 23 0.8
Kidney and urinary,

medical 318 33 63 5.0 74 2.1 40 2.1 141 5.1
Infections, surgical 118 1.2 13 1.0 29 0.8 60 3.1 16 0.6
Infections, medical 40 0.4 T ¥ il i 14 0.7 T T
Infections, septicemia 273 2.9 25 2.0 44 1.2 113 5.8 91 3.3
Transplant i t t t i t f f t f
GI and hepatobiliary,

minor surgical 147 1.5 31 2.4 36 1.0 27 1.4 53 1.9
GI and hepatobiliary,

major surgical 202 2.1 35 2.8 42 1.2 71 3.7 54 2.0
GI and hepatobiliary,

minor medical 173 1.8 32 2.5 38 1.1 31 1.6 72 2.6
GI and hepatobiliary,

major medical 171 1.8 38 3.0 28 0.8 41 2.1 64 23
Hematologic, surgical 20 0.2 + T i + ¥ ¥ ¥ ¥
Hematologic, medical 82 0.9 21 1.7 18 0.5 12 0.6 31 1.1
Other, surgical 219 2.3 27 2.1 82 2.3 69 3.5 41 1.5
Other, medical 185 1.9 36 2.8 60 1.7 22 1.1 67 2.4

" Primary diagnosis is determined on the basis of the MS-DRG reported on the claim for the previous acute hospitalization. If no claim for a prior acute
hospitalization was found, the primary diagnosis on the PAC claim was grouped into an MS-DRG.

T Indicates sample size of less than 11.

NOTE: COPD = chronic obstructive pulmonary disease; GI = gastrointestinal bleeding; HHA = home health agency; IRF = inpatient rehabilitation facility; PAC

= post-acute care; LTCH = long-term care hospital; SNF = skilled nursing facility.

SOURCE: RTI analysis of initial collection of CARE assessments and Medicare claims data (care _cs373).
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Table 7-3
Top comorbid condition categories, readmission outcomes sample, overall and by provider type

Variable Overall N Overall % HHA n HHA % IRF n IRF % LTCHn LTCH % SNF n SNF %
Comorbid condition categories®

Metabolic, diabetes, other

endocrine

(HCC21,23,24,17,18,19,20,26) 5,320 55.7 435 342 2,128 59.2 1,538 79.0 1,219 44 .4
Orthopedic infection, rheumatoid

arthritis, severe skeletal,

musculoskeletal, amputation

(HCC39,40,41,42,43,44,45,189) 4,446 46.5 314 24.7 2,192 61.0 726 37.3 1,214 443
Morbid obesity (HCC 22) 387 4.1 14 1.1 164 4.6 169 8.7 40 1.5
Head and spine injury

(HCC166,167,70,71,72) 303 3.2 + + 174 4.8 92 4.7 31 1.1
Heart failure and shock, ischemic

heart disease, vascular

(HCC84,86,87,106,107,108) 1,725 18.1 104 8.2 634 17.6 659 33.9 328 12.0
Stroke

(HCC99,100,101,102,103,104) 1,126 11.8 36 2.8 745 20.7 166 8.5 179 6.5
Pneumonia, pleural effusion,

other respiratory

(HCC114,115,116,117,110,111,

112) 2,837 29.7 247 19.4 946 26.3 1,063 54.6 581 21.2
Acute and chronic renal

(HCC135,136,137,138) 1,074 11.2 64 5.0 393 10.9 471 24.2 146 53
UTI (HCC141,144) 1,751 18.3 65 5.1 900 25.0 508 26.1 278 10.1
Major treatments
Central line management 1,517 15.9 19 1.5 259 7.2 1,157 59.4 82 3.0
Total 9,557 100.0 1,273 100.0 3,594 100.0 1,947 100.0 2,743 100.0

! Comorbidities are based on the diagnoses listed on the CARE admission assessment.

1 Indicates sample size of less than 11.

NOTE: HCC = hierarchical condition category; HHA = home health agency; IRF = inpatient rehabilitation facility; LTCH = long-term care hospital; SNF =

skilled nursing facility; UTI = urinary tract infection.

SOURCE: RTI Analysis of initial collection of CARE Assessments (care_cs373).
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Table 7-4
Cognitive status, readmissions sample, overall and by provider type

Variable Overall N Overall % HHAn HHA % IRF n IRF % LTCHn LTCH % SNF n SNF %

Cognitive status (BIMS with

observational assessment)*
Cognitive abilities intact or borderline 5,713 59.8 916 720 2,126 592 919 472 1,752 63.9
Cognitive abilities moderately impaired | g35 19.2 213 16.7 799 222 306 15.7 514 18.7
Cognitive abilities severely impaired 1271 13.3 103 8.1 430 12.0 310 15.9 428 15.6

No interview, comatose, missing, or
unresponsive/minimally conscious,

communication disorder 741 7.8 41 32 239 6.7 412 212 49 1.8
Total 9,557 100.0 1,273 100.0 3,594 100.0 1,947 100.0 2,743 100.0

Patients are considered to be severely cognitively impaired if they received a score of less than 8 on the Brief Interview for Mental Status (BIMS). Patients

who did not receive an interview and who were only able to recall one item, or who could recall only two but could not recall that they were “in a hospital,
nursing home or home” on the observational assessment of cognitive status were also considered to be severely cognitively impaired. Patients who scored
from 8 to 12 on the BIMS or who could recall two items on the observational assessment including that they were “in a hospital, nursing home or home” were

considered moderately impaired.

NOTE: BIMS = Brief Interview for Mental Status; HHA = home health agency; IRF = inpatient rehabilitation facility; LTCH = long-term care hospital; SNF =

skilled nursing facility.
SOURCE: RTI analysis of initial collection of CARE assessments (care cs373).
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Table 7-5
Impairments section, readmissions sample, overall and by provider type

Variable Overall N Overall % HHA n HHA % IRF n IRF % LTCH n LTCH % SNF n SNF %

Bladder: indwelling or

external device used

Yes 4,102 42.9 104 8.2 1,580 44.0 1,441 74.0 977 35.6

No 5,449 57.0 1,169 91.8 2,008 55.9 506 26.0 1,766 64.4

Missing T T T T T T T T T T

Total 9,557 100.0 1,273 100.0 3,594 100.0 1,947 100.0 2,743 100.0
Bowel: assistance

needed with device

Yes 2,714 28.4 54 4.2 1,118 31.1 1,195 61.4 347 12.7

No 6,837 71.5 1,219 95.8 2,470 68.7 752 38.6 2,396 87.4

Missing T T T T T T T T T T

Total 9,557 100.0 1,273 100.0 3,594 100.0 1,947 100.0 2,743 100.0
Swallowing: signs and

symptoms of disorder

present!

Yes 623 6.5 27 2.1 376 10.5 96 4.9 124 4.5

No 8,934 93.5 1,246 97.9 3,218 89.5 1,851 95.1 2,619 95.5

Total 9,557 100.0 1,273 100.0 3,594 100.0 1,947 100.0 2,743 100.0
Swallowing: NPO—

intake not by mouth

Yes 897 9.4 i i 112 3.1 735 37.8 1 1

No 8,654 90.6 1,265 99.4 3,476 96.9 1,212 62.3 2,701 98.5

Missing T T T T T T T T T T

Total 9,551 100.0 1,273 100.0 3,588 100.0 1,947 100.0 2,743 100.0
Understanding verbal

content?

Rarely/never 159 1.7 + + 63 1.8 70 3.6 21 0.8

Frequently 788 8.3 54 4.2 337 9.4 207 10.6 190 6.9

Difficulty 1,914 20.0 238 18.7 876 244 355 18.2 445 16.2

Without difficulty 6,411 67.1 972 76.4 2,285 63.6 1,081 55.5 2,073 75.6

Unknown 285 3.0 i i 33 0.9 234 12.0 14 0.5

Total 9,557 100.0 1,273 100.0 3,594 100.0 1,947 100.0 2,743 100.0

(continued)
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Table 7-5 (continued)
Impairments section, readmissions sample, overall and by provider type

Variable Overall N Overall % HHA n HHA % IRF n IRF % LTCH n LTCH % SNF n SNF %
Respiratory status®
Impaired 2,288 23.9 362 28.4 738 20.5 616 31.6 572 20.9
Not impaired 6,571 68.8 909 71.4 2,788 77.6 744 38.2 2,130 77.7
Not assessed/not
applicable 203 2.1 il il 62 1.7 106 54 33 1.2
Ventilator (weaning
and non-weaning) 488 5.1 T T T T 480 24.7 T T
Missing f f f f f f f f f f
Total 10,767 100.0 1,970 100.0 3,695 100.0 2,153 100.0 2,949 100.0
Mobility endurance’
No, could not do 3,433 359 177 13.9 1,376 38.3 929 47.7 951 34.7
Yes, can do with rest 1,943 20.3 526 413 595 16.6 169 8.7 653 23.8
Yes, can do without
rest 3,211 33.6 501 394 1,455 40.5 276 14.2 979 35.7
Not assessed due to
medical restriction 965 10.1 69 5.4 163 4.5 573 29.4 160 5.8
Missing f f f f f f f f f f
Total 9,557 100.0 1,273 100.0 3,594 100.0 1,947 100.0 2,743 100.0

Patients are considered to have symptoms of a possible swallowing disorder if the assessment was marked as “Coughing or choking during meals or when
swallowing medications,” “holding food in mouth/cheeks or residual food in mouth after meals,” or “loss of liquids/solids from mouth when eating or
drinking.”

9 <

The referent for understanding verbal content is “understands without cues or repetitions,” “usually understands,” or “sometimes understands.”

Patients are considered to have impaired respiratory status where respiratory status was evaluated while the patient was using supplemental oxygen and, for
patients where status was only reported for activity without supplemental oxygen, if the patient was dyspneic or noticeably short of breath with minimal or less
exertion. Patients on ventilators are included in a separate category.

* Patients were evaluated on their ability to walk or wheel 50 feet (15 meters) to determine mobility endurance.

T Indicates sample size of less than 11.

NOTE: HHA = home health agency; IRF = inpatient rehabilitation facility; LTCH = long-term care hospital; SNF = skilled nursing facility.

SOURCE: RTI analysis of initial collection of CARE assessments (care cs373).
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Table 7-6

Unadjusted readmission and death, by provider type

Setting (sample

Percentage of sample
readmitted in 30-day

Percentage of sample
readmitted who
subsequently died in 30-

Total number
including all

Number of
patients who
died with no

Percent
mortality
(out of total,
including all

count) period day follow-up period deaths readmission deaths)
Total (N =9,557) 19.2 2.4 9,874 317 5.5
HHA (n=1,273) 20.2 1.3 1,285 12 23
IRF (n=3,594) 17.4 1.6 3,624 30 2.4
LTCH (n=1,947) 21.1 2.7 2,126 170 10.9
SNF (n=2,743) 19.8 3.6 2,839 96 3.5

NOTE: HHA = home health agency; IRF = inpatient rehabilitation facility; LTCH = long-term care hospital; SNF = skilled nursing

facility.

SOURCE: RTI analysis of initial collection of CARE assessments (care cs374).
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Table 7-7

Most common reasons for any all-cause acute readmissions, acute MS-DRG group, readmissions sample, overall and by

provider type

Overall Overall HHA HHA IRF IRF LTCH LTCH SNF SNF
MS-DRG Group N % n % n % n % n %

Heart failure and shock 101 5.5 T T 40 6.4 T T 40 7.4
Septicemia w/o MV 96+ hours 98 5.3 + + 23 3.7 26 6.3 42 7.7
Chronic obstructive pulmonary disease 65 3.5 25 9.7 14 2.2 + + 16 3.0
Simple pneumonia and pleurisy 64 35 T T 20 3.2 T T 26 4.8
Kidney and urinary tract infections 60 33 T T 23 3.7 T T 29 5.3
Renal failure 53 2.9 T T T T T T 26 4.8
Cardiac arrhythmia and conduction disorders 50 2.7 + + 20 32 + + 20 3.7
Intracranial hemorrhage or cerebral infarction 49 2.7 T T 28 4.5 T T T T
Respiratory infections and inflammations 46 2.5 T T 19 3.0 T T 18 3.3
GI hemorrhage 42 2.3 12 4.7 12 1.9 + + T T
Nutritional and misc metabolic disorders 42 2.3 + + 17 2.7 + + T T
Other circulatory system diagnoses 41 2.2 T T T T 15 3.7 T T
Esophagitis, gastroenteritis and miscellaneous digestive

disorders 40 2.2 + 1} 13 2.1 + + i i
Respiratory system diagnosis with ventilator support

<96 hours 36 2.0 T 1} + + 19 4.6 i i
Infectious and parasitic diseases with operating room

procedure 36 2.0 t t 13 2.1 15 3.7 T T
Major gastrointestinal disorders and peritoneal

infections 35 1.9 + + + + + + 18 33
Pulmonary edema and respiratory failure 33 1.8 T T T T T T T T
Peripheral vascular disorders 28 1.5 T T T T T T T T
Septicemia w MV 96+ hours 25 1.4 + + + t 22 5.4 T T
Other digestive system diagnoses 24 1.3 + + + + + + T T
Total 1,836 100.0 257 100.0 543 100.0 625 100.0 411  100.0

1 Indicates sample size of less than 11.

NOTE: GI = gastrointestinal bleeding; HHA = home health agency; IRF = inpatient rehabilitation facility; LTCH = long-term care hospital; MS-
DRG = Medicare Severity Diagnosis Related Group; MV = mechanical vent; SNF = skilled nursing facility.

SOURCE: RTI analysis of initial collection of CARE assessments (care cs367).
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Table 7-8
Administrative items and admission information, count and percentage readmitted, readmissions sample, overall and by
provider type

Overall N  Overall % HHA n HHA % IRF n IRF % LTCHn LTCH % SNF n SNF %
Variable readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted
Age
64 years and under 226 20.1 42 24.3 73 18.3 80 19.9 31 20.5
65-74 years 544 20.1 72 19.6 205 18.1 151 22.9 116 20.8
75-84 years 677 19.0 89 19.2 235 17.3 141 21.6 212 19.4
85 years and
above 389 18.1 54 20.0 112 15.9 39 16.8 184 19.5
Gender
Male 845 21.8 111 20.9 302 19.7 237 24.8 195 22.9
Female 991 17.4 146 19.7 323 15.7 174 17.5 348 18.4
Race/ethnicity
Black or African
American 158 21.9 37 27.8 56 19.5 40 22.1 25 19.8
Non-Black 1,678 19 220 19.3 569 17.2 371 21 518 20.7
Days from prior
acute stay to PAC
admission
0 days 1,565 19.1 T T 621 17.4 409 21.2 530 19.7
1 day 169 19.1 163 19.0 + + i T + T
2 days 44 22.3 41 22.9 T + T T t T
3 days 19 24.4 16 23.9 T + T T + T
4 days 19 333 15 36.6 T + T T T T
5 days f t t t f t f f t i
6 days i f f i f i f f i f
7 days i i i i i i i i i i

1 Indicates sample size of less than 11.

NOTE: HHA = home health agency; IRF = inpatient rehabilitation facility; LTCH = long-term care hospital; SNF = skilled nursing facility.

SOURCE: RTI analysis of initial collection of CARE assessments and Medicare claims data (care_cs373).



Table 7-9
Medical diagnosis grouping, combined prior acute and community entrants PAC claim, count and percentage readmitted,
readmissions outcomes sample, overall and by provider type

0¢

Overall N Overall % HHA n HHA % IRF n IRF % LTCHn LTCH % SNF n SNF %
Variable readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted
Primary medical
diagnosis groups’
Neurologic, stroke 104 14.4 T T 82 13.9 T T T T
Neurologic, surgical 37 14.8 + T 27 14.1 + T + T
Neurologic, medical 68 16.5 + T 38 15.7 + T 20 20.4
Respiratory, ventilator
and tracheostomy 165 22.4 T T 18 23.4 136 21.6 T T
Respiratory, surgical 21 18.8 + T + T + T + T
Respiratory, medical 121 23.4 18 19.8 30 29.4 25 18.9 48 25.0
Respiratory, COPD 75 31.1 24 40.0 14 34.1 16 213 21 323
Cardiovascular,
vascular surgical 77 28.4 + T 35 29.4 17 254 16 32.7
Cardiovascular,
cardiac surgical 120 25.3 28 23.1 45 254 22 27.5 25 25.8
Cardiovascular,
general 41 20.7 + i + i + i 16 20.5
Cardiovascular,
vascular medical T + + T + T + T + T
Cardiovascular,
cardiac medical 130 26.5 27 22.9 32 29.9 14 18.2 57 30.3
Orthopedic, minor
surgical 91 12.6 t T 49 12.7 t T 33 13.5
Orthopedic, major
surgical 100 8.7 + i 43 9.0 + i 42 8.2
Orthopedic, spinal 51 15.2 + T 35 14.9 + T + T
Orthopedic, minor
medical 63 19.5 1} i 23 18.3 1} i 28 19.7
Orthopedic, major
medical 20 17.1 1} i 1} i 1} i 1} i

(continued)
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Table 7-9 (continued)
Medical diagnosis grouping, combined prior acute and community entrants PAC claim, count and percentage readmitted,
readmissions outcomes sample, overall and by provider type

Overall N Overall % HHA n HHA % IRF n IRF % LTCHn LTCH % SNF n SNF %
Variable readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted

Integumentary,

surgical 13 14.3 T T T T t i + i
Integumentary,

medical 22 15.1 T 1l T 1l T 1l 12 18.2
Endocrine, surgical T + + i + i + i + i
Endocrine, medical 23 15.1 t T t T t T t T
Kidney and urinary,

surgical 18 34.0 t T t T t T t T
Kidney and urinary,

medical 95 29.9 15 23.8 17 23.0 14 35.0 49 34.8
Infections, surgical 33 28.0 + T + T 13 21.7 + T
Infections, medical T + + T + i + i + i
Infections, septicemia 66 24.2 + T + T 25 22.1 28 30.8
Transplant i i i i i i i i i i
GI and hepatobiliary,

minor surgical 31 21.1 + T + i + i + i
GI and hepatobiliary,

major surgical 42 20.8 T T 12 28.6 13 18.3 T T
GI and hepatobiliary,

minor medical 37 21.4 + T 12 31.6 + T 13 18.1
GI and hepatobiliary,

major medical 43 25.1 + T + T + T + 20.3
Hematologic, surgical T + + T + i + i + i
Hematologic, medical 24 29.3 t T t T t T + T
Other, surgical 46 21.0 T T 13 15.9 18 26.1 T T
Other, medical 29 15.7 T T T T T T + T

" Primary diagnosis is determined on the basis of the MS-DRG reported on the claim for the previous acute hospitalization. If no claim for a prior acute
hospitalization was found, the primary diagnosis on the PAC claim was grouped into an MS-DRG.

T Indicates sample size of less than 11.

NOTE: COPD = chronic obstructive pulmonary disease; GI = gastrointestinal bleeding; HHA = home health agency; IRF = inpatient rehabilitation facility;

LTCH = long-term care hospital; PAC = post-acute care; SNF = skilled nursing facility.

SOURCE: RTI analysis of initial collection of CARE assessments and Medicare claims data (care cs373).
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Table 7-10
Top comorbid condition categories, count and percentage readmitted, readmissions outcomes sample, overall and by
provider type

OverallN Overall% HHAn HHA % IRF n IRF % LTCHn LTCH % SNF n SNF %
Variable readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted

Comorbid condition categories®
Metabolic, diabetes, other
endocrine
(HCC21,23,24,17,18,19, 20,26) 1,103 20.7 93 21.4 405 19.0 319 20.7 286 23.5

Ortho infection, rheumatoid
arthritis, severe skeletal,
musculoskeletal, amputation
(HCC39,40,41,42,43,44, 45,

189) 785 17.7 61 19.4 364 16.6 142 19.6 218 18.0
Morbid obesity (HCC22) 71 18.3 t T 38 23.2 24 14.2 1l T
Head and spine injury

(HCC166,167,70,71,72) 64 21.1 T T 31 17.8 18 19.6 12 38.7

Heart failure and shock, ischemic
heart disease, vascular

(HCC84,86,87,106,107,108) 412 23.9 26 25.0 148 23.3 148 22.5 90 27.4
Stroke (HCC99, 100, 101, 102,

103, 104) 216 19.2 + T 138 18.5 29 17.5 44 24.6
Pneumonia, pleural effusion, other

respiratory

(HCC114,115,116,117, 110,

111,112) 669 23.6 55 22.3 214 22.6 233 21.9 167 28.7
Acute and chronic renal

(HCC135,136,137,138) 282 26.3 18 28.1 98 24.9 119 25.3 47 32.2
UTI (HCC141,144) 313 17.9 19 29.2 158 17.6 86 16.9 50 18.0
Major treatments
Central line management 337 22.2 T T 70 27.0 239 20.7 21 25.6

! Comorbidities are based on the diagnoses listed on the CARE admission assessment.
1 Indicates sample size of less than 11.

NOTE: HCC = hierarchical condition category; HHA = home health agency; IRF = inpatient rehabilitation facility; LTCH = long-term care hospital; SNF =
skilled nursing facility; UTI = urinary tract infection.

SOURCE: RTI Analysis of initial collection of CARE Assessments (care_cs373).
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Table 7-11
Cognitive status, count and percentage readmitted, readmissions sample, overall and by provider type

Overall N Overall % HHA n HHA % IRF n IRF % LTCH n LTCH % SNF n SNF %
Variable readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted

Cognitive status (BIMS
with observational
assessment)*
Cognitive abilities intact
or borderline 973 17.0 161 17.6 330 15.5 187 20.3 295 16.8

Cognitive abilities
moderately impaired 393 21.5 59 27.7 146 18.3 66 21.6 122 23.7

Cognitive abilities
severely impaired 292 23.0 19 18.4 92 214 72 23.2 109 25.5

No interview, comatose,
missing, or
unresponsive/minimally
conscious,
communication disorder 178 24.0 18 43.9 57 23.8 86 20.9 17 34.7

Patients are considered to be severely cognitively impaired if they received a score of less than 8 on the Brief Interview for Mental Status (BIMS). Patients
who did not receive an interview and who were only able to recall one item, or who could recall only two but could not recall that they were “in a hospital,
nursing home or home” on the observational assessment of cognitive status were also considered to be severely cognitively impaired. Patients who scored
from 8 to 12 on the BIMS or who could recall two items on the observational assessment including that they were “in a hospital, nursing home or home” were
considered moderately impaired.

NOTE: BIMS = Brief Interview for Mental Status; HHA = home health agency; IRF = inpatient rehabilitation facility; LTCH = long-term care hospital;
SNF = skilled nursing facility.

SOURCE: RTI analysis of initial collection of CARE assessments (care cs373).



Table 7-12
Impairments section, count and percentage readmitted, readmissions sample, overall and by provider type

143

Overall N Overall % HHA n HHA % IRF n IRF % LTCHn LTCH % SNF n SNF %
Variable readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted
Bladder: indwelling or
external device used
Yes 871 21.2 29 27.9 295 18.7 309 21.4 238 24.4
No 963 17.7 228 19.5 328 16.3 102 20.2 305 17.3
Missing f f f f t t t t t t
Bowel: assistance needed
with device
Yes 576 21.2 15 27.8 212 19.0 255 21.3 94 27.1
No 1,258 18.4 242 19.9 411 16.6 156 20.7 449 18.7
Missing f f f f t t i i i i
Swallowing: signs and
symptoms of disorder
present!
Yes 123 19.7 T T 64 17.0 19 19.8 34 27.4
No 1,713 19.2 251 20.1 561 17.4 392 21.2 509 19.4
Swallowing: NPO—
intake not by mouth
Yes 202 22.5 T T 28 25.0 156 21.2 17 40.5
No 1,632 18.9 256 20.2 595 17.1 255 21.0 526 19.5
Missing f f f f t t t t t t
Understanding verbal
content?
Rarely/never 25 15.7 i i 13 20.6 1 1 1 1
Frequently 186 23.6 12 22.2 70 20.8 52 25.1 52 27.4
Difficulty 395 20.6 61 25.6 149 17.0 77 21.7 108 24.3
Without difficulty 1,166 18.2 182 18.7 386 16.9 224 20.7 374 18.0
Unknown 64 225 ¥ ¥ ¥ ¥ 51 21.8 ¥ ¥

(continued)
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Table 7-12 (continued)
Impairments section, count and percentage readmitted, readmissions sample, overall and by provider type

Overall N Overall % HHA n HHA % IRF n IRF % LTCHn LTCH % SNF n SNF %
Variable readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted

Respiratory status®
Impaired 627 27.4 95 26.2 189 25.6 154 25.0 189 33.0
Not impaired 1,057 16.1 162 17.8 412 14.8 142 19.1 341 16.0
Not assessed/not

applicable 59 29.1 i i 23 37.1 23 21.7 13 39.4
Ventilator (weaning and

non-weaning) 92 18.9 T T T T 92 19.2 T T
Missing i i i i i i i f f f
Mobility endurance*
No, could not do 756 22.0 66 37.3 263 19.1 198 21.3 229 24.1
Yes, can do with rest 386 19.9 104 19.8 101 17.0 35 20.7 146 22.4
Yes, can do without rest 452 14.1 68 13.6 211 14.5 40 14.5 133 13.6
Not assessed due to
medical restriction 241 25.0 19 27.5 49 30.1 138 24.1 35 21.9
Missing t t t t t t t i i i

Patients are considered to have symptoms of a possible swallowing disorder if the assessment was marked as “Coughing or choking during meals or when
swallowing medications,” “holding food in mouth/cheeks or residual food in mouth after meals,” or “loss of liquids/solids from mouth when eating or
drinking.”

2 ¢

The referent for understanding verbal content is “understands without cues or repetitions,” “usually understands,” or “sometimes understands.”

Patients are considered to have impaired respiratory status where respiratory status was evaluated while the patient was using supplemental oxygen and, for
patients where status was only reported for activity without supplemental oxygen, if the patient was dyspneic or noticeably short of breath with minimal or less
exertion. Patients on ventilators are included in a separate category.

* Patients were evaluated on their ability to walk or wheel 50 feet (15 meters) to determine mobility endurance.

1 Indicates sample size of less than 11.

NOTE: HHA = home health agency; IRF = inpatient rehabilitation facility; LTCH = long-term care hospital; SNF = skilled nursing facility.

SOURCE: RTI analysis of initial collection of CARE assessments (care cs373).



Table 7-13
All-Patients Model results predicting readmission for all patients

Lower Upper
Odds confidence confidence
Parameter ratio limit limit Pr > chi sq
Provider type
HHA 1.07 0.75 1.53 0.70
IRF 0.85 0.68 1.06 0.15
LTCH 0.56 0.43 0.73 <.0001
SNF (referent) 1.00 — — —
Age
64 years and under 1.24 1.00 1.53 0.05
65-74 years 1.28 1.08 1.51 0.004
75-84 years 1.10 0.94 1.28 0.23
85 years and above (referent) 1.00 — — —
Race/ethnicity
Black/African American 1.08 0.87 1.33 0.49
Non-Black (referent) 1.00 — — —
Gender
Male 0.83 0.74 0.94 0.002
Female (referent) 1.00 — — —
Days since prior acute discharge 1.00 0.93 1.07 0.92
Primary medical diagnosis groups®
Neurologic, stroke 0.92 0.55 1.52 0.005
Neurologic, surgical 0.87 0.50 1.53 0.06
Neurologic, medical 1.05 0.61 1.83 0.23
Respiratory, ventilator and tracheostomy 1.18 0.72 1.94 0.47
Respiratory, surgical 0.97 0.52 1.79 0.20
Respiratory, medical 1.34 0.81 2.21 0.86
Respiratory, COPD 2.07 1.17 3.64 0.01
Cardiovascular, vascular surgical 1.89 1.16 3.08 0.004
Cardiovascular, cardiac surgical 1.79 1.13 2.85 0.01
Cardiovascular, general 1.38 0.78 2.44 0.80
Cardiovascular, vascular medical 0.82 0.34 1.98 0.19
Cardiovascular, cardiac medical 1.72 1.10 2.68 0.01
Orthopedic, minor surgical 0.77 0.47 1.27 <.0001
Orthopedic, major surgical 0.56 0.34 0.92 <.0001
Orthopedic, spinal 1.07 0.67 1.71 0.14
Orthopedic, minor medical 1.41 0.86 2.31 0.65
Orthopedic, major medical 1.21 0.64 2.28 0.76
Integumentary, surgical 0.93 0.45 1.95 0.22
Integumentary, medical 0.99 0.54 1.82 0.22
Endocrine, surgical 1.09 0.39 3.07 0.69
Endocrine, medical 0.91 0.48 1.76 0.15
Kidney and urinary, surgical 2.62 1.38 5.00 0.01
Kidney and urinary, medical 2.05 1.22 3.46 0.001
(continued)
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Table 7-13 (continued)

All-Patients Model results predicting readmission for all patients

Lower Upper
Odds confidence confidence
Parameter ratio limit limit Pr>chisq
Infections, surgical 1.80 1.02 3.17 0.13
Infections, medical 1.31 0.47 3.59 0.99
Infections, septicemia 1.43 0.87 2.36 0.54
Transplant 2.36 0.47 11.74 0.43
GI and hepatobiliary, minor surgical 1.41 0.78 2.52 0.77
GI and hepatobiliary, major surgical 1.40 0.86 2.28 0.71
GI and hepatobiliary, minor medical 1.58 0.90 2.77 0.29
GI and hepatobiliary, major medical 1.64 0.96 2.79 0.25
Hematologic, surgical 1.65 0.58 4.71 0.64
Hematologic, medical 2.22 1.10 4.49 0.08
Other, surgical 1.33 0.75 2.36 0.95
Other, medical (referent) 1.00 — — —
Comorbid condition categories?
Metabolic, diabetes, other endocrine
(HCC21,23,24,17,18,19,20,26) 1.14 1.01 1.28 0.03
Orthopedic infection, rheumatoid arthritis, severe
skeletal, musculoskeletal, amputation
(HCC39,40,41,42,43,44,45,189) 0.92 0.82 1.03 0.13
Morbid obesity (HCC22) 0.84 0.63 1.13 0.24
Head and spine injury (HCC166,167,70,71,72) 1.11 0.80 1.55 0.54
Heart failure and shock, ischemic heart disease,
vascular (HCC84,86,87,106,107,108) 1.15 0.99 1.34 0.07
Stroke (HCC99,100,101,102,103,104) 1.01 0.83 1.24 0.90
Pneumonia, pleural effusion, other respiratory
(HCC114,115,116,117,110,111,112) 1.15 1.03 1.29 0.02
Acute and chronic renal (HCC135,136,137,138) 1.30 1.10 1.53 0.002
UTI (HCC141,144) 0.83 0.71 0.98 0.03
Cognitive status (BIMS with observational
assessment)?
Cognitive abilities intact or borderline 0.78 0.64 0.94 0.01
Cognitive abilities moderately impaired 0.94 0.75 1.17 0.56
Cognitive abilities severely impaired (referent) 1.00 — — —
No interview, comatose, missing, or unresponsive/
minimally conscious, communication disorder 1.06 0.79 1.42 0.70
Major treatments
Central line management 1.10 0.91 1.32 0.33
Bowel: assistance needed with device
Yes 1.05 0.91 1.21 0.48
Bladder: indwelling or external device used
Yes 1.02 0.87 1.20 0.80
Swallowing*
Signs and symptoms of disorder present 0.90 0.71 1.15 0.39
Swallowing: NPO—intake not by mouth 0.77 0.60 0.99 0.04
No signs and symptoms or NPO (referent) 1.00 — — —
(continued)
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Table 7-13 (continued)
All-Patients Model results predicting readmission for all patients

Lower Upper
Odds confidence confidence
Parameter ratio limit limit Pr > chisq

Understanding verbal content®

Rarely/never understands 0.51 0.30 0.86 0.01
Respiratory status®

Impaired 1.63 1.43 1.86 <.0001
Mobility endurance’

Yes, can do with rest 1.04 0.90 1.22 0.57

Cannot do, or can do with assistance (referent) 1.00 — —

Not assessed due to medical restriction or missing 1.29 0.97 1.71 0.08
Function score®

Motor independence at admission 0.99 0.98 0.99 <.0001

Primary diagnosis is determined on the basis of the MS-DRG reported on the claim for the previous acute
hospitalization. If no claim for a prior acute hospitalization was found, the primary diagnosis on the PAC claim
was grouped into an MS-DRG.

Comorbidities are based on the diagnoses listed on the CARE admission assessment.

Patients are considered to be severely cognitively impaired if they received a score of less than 8 on the Brief
Interview for Mental Status (BIMS). Patients who did not receive an interview and who were only able to recall
one item, or who could recall only two but could not recall that they were “in a hospital, nursing home or home”
on the observational assessment of cognitive status were also considered to be severely cognitively impaired.
Patients who scored from 8 to 12 on the BIMS or who could recall two items on the observational assessment
including that they were “in a hospital, nursing home or home” were considered moderately impaired.

Patients are considered to have symptoms of a possible swallowing disorder if the assessment was marked as
“Coughing or choking during meals or when swallowing medications,” “holding food in mouth/cheeks or residual
food in mouth after meals,” or “loss of liquids/solids from mouth when eating or drinking.”

The referent for understanding verbal content is “understands without cues or repetitions,” “usually understands,”
or “sometimes understands.”

Patients are considered to have impaired respiratory status where respiratory status was evaluated while the
patient was using supplemental oxygen and, for patients where status was only reported for activity without
supplemental oxygen, if the patient was dyspneic or noticeably short of breath with minimal or less exertion.
Patients on ventilators are included in a separate category.

Patients were evaluated on their ability to walk or wheel 50 feet (15 meters) to determine mobility endurance.

The function score is a continuous measure of a patient’s independence in function, with a range from 1 (most
dependent) to 100 (most independent).

NOTE: N =9,557; R-squared = 0.05; c-statistic = 0.66. BIMS = Brief Interview for Mental Status; COPD = chronic
obstructive pulmonary disease; GI = gastrointestinal bleeding; HCC = hierarchical condition category; HHA = home
health agency; IRF = inpatient rehabilitation facility; LTCH = long-term care hospital; PAC = post-acute care; SNF
= skilled nursing facility; UTI = urinary tract infection.

SOURCE: RTTI analysis of initial collection of CARE assessments and Medicare claims (care cs371).
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Table 7-14
Targeted conditions, readmission sample, overall and by provider type

Variable

Overall N Overall %

HHAn

HHA %

IRF n

IRF %

LTCHn

LTCH %

SNF n

SNF %

Targeted conditions
Diseases and
disorders of the

nervous system
(MDC 1)

Diseases and
disorders of the
respiratory system
(MDC 4) +
ECMO/
tracheostomy

Diseases and
disorders of the

circulatory system
(MDC 5)

Diseases and
disorders of the
musculoskeletal
system and
connective tissues
(MDC 8)

Other conditions
Total

1,378 14.4

1,605 16.8

1,487 15.6

2,635 27.6
2,452 25.7
9,557 100.0

89

179

332

250
423
1,273

7.0

14.1

26.1

19.6
33.2
100.0

1,022

256

458

1,273
585
3,594

28.4

7.1

12.7

35.4
16.3
100.0

83

867

267

112
618
1,947

43

44.5

13.7

5.8
31.7
100.0

184

303

430

1,000
826
2,743

6.7

15.7

36.5
30.1
100.0

1 Indicates sample size of less than 11.

NOTE: ECMO = extracorporeal membrane oxygenation; HHA = home health agency; IRF = inpatient rehabilitation facility; LTCH = long-term
care hospital; MDC = major diagnostic category; SNF = skilled nursing facility.

SOURCE: RTTI analysis of CARE data (care cs373)



0t

Table 7-15
Targeted conditions, count and percentage readmitted, readmissions sample, overall and by provider type

Overall N Overall % HHA n HHA % IRF n IRF % LTCH n LTCH % SNF n SNF %
Variable readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted readmitted

Targeted conditions

Diseases and disorders of

the nervous system
(MDC 1) 209 15.2 16 18.0 147 14.4 15 18.1 31 16.8

Diseases and disorders of
the respiratory system
(MDC 4) + ECMO/
tracheostomy 382 23.8 48 26.8 70 27.3 182 21.0 82 27.1

Diseases and disorders of

the circulatory system
(MDC 5) 376 253 77 23.2 119 26.0 63 23.6 117 27.2

Diseases and disorders of
the musculoskeletal
system and connective
tissues (MDC 8) 323 12.3 31 12.4 157 12.3 17 15.2 118 11.8

Other conditions 546 22.3 85 20.1 132 22.6 134 21.7 195 23.6

NOTE: ECMO = extracorporeal membrane oxygenation, HHA = home health agency; IRF = inpatient rehabilitation facility; LTCH = long-term care hospital;
MDC = major diagnostic category; SNF = skilled nursing facility.

SOURCE: RTI analysis of CARE data



Table 7-16
Model results predicting readmission for patients discharged with nervous system

conditions
Lower Upper
confidence confidence
Parameter Odds ratio limit limit Pr > chi sq

Provider type

HHA 1.22 0.42 3.59 0.72

IRF 0.81 0.49 1.33 0.40

LTCH 0.70 0.33 1.48 0.35

SNF (referent) 1.00 — _ _
Age

64 years and under 1.11 0.59 2.08 0.75

65-74 years 1.28 0.75 2.18 0.36

75-84 years 1.02 0.64 1.62 0.94

85 years and above (referent) 1.00 — — —
Race/ethnicity

Black/African American 1.26 0.84 1.89 0.27

Non-Black (referent) 1.00 — _ _
Gender

Male 0.80 0.53 1.21 0.29

Female (referent) 1.00 _ _ _
Days since prior acute discharge 1.09 0.84 1.40 0.52

Comorbid condition categories®
Metabolic, diabetes, other endocrine
(HCC21,23,24,17,18,19,20,26) 1.23 0.91 1.65 0.17

Orthopedic infection, rheumatoid arthritis, severe
skeletal, musculoskeletal, amputation

(HCC39,40,41,42,43,44,45,189) 1.08 0.81 1.44 0.60
Pneumonia, pleural effusion, other respiratory

(HCC114,115,116,117,110,111,112) 1.14 0.83 1.57 0.41
Acute and chronic renal (HCC135,136,137,138) 1.65 0.97 2.81 0.06
Morbid obesity (HCC22) 1.42 0.69 2.92 0.34
UTI(HCC141,144) 1.23 0.84 1.80 0.30

Cognitive status (BIMS)?

Cognitive abilities intact or borderline 0.64 0.44 0.94 0.02
Cognitive abilities moderately impaired 0.68 0.47 0.98 0.04
Cognitive abilities severely impaired (referent) 1.00 — — —

No interview, comatose, missing, or
unresponsive/minimally conscious,
communication disorder 0.99 0.60 1.63 0.96

(continued)
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Table 7-16 (continued)
Model results predicting readmission for patients discharged with nervous system

conditions
Lower Upper
confidence confidence
Parameter Odds ratio limit limit Pr > chi sq

Major treatments

Central line management 0.98 0.49 1.94 0.95
Bowel: assistance needed with device

Yes 0.98 0.66 1.46 0.93
Bladder: indwelling or external device used

Yes 1.02 0.70 1.47 0.93
Swallowing*

Signs and symptoms of disorder present 0.72 0.49 1.04 0.08

Swallowing: NPO—intake not by mouth 0.89 0.41 1.92 0.77

no signs and symptoms or NPO (referent) 1.00 — — —
Understanding verbal content*

Rarely/never understands 0.48 0.20 1.19 0.11
Respiratory status®

Impaired 1.88 1.19 2.97 0.01
Mobility endurance®

Yes, can do with rest 1.12 0.71 1.78 0.62

Cannot do, or can do with assistance (referent) 1.00 — — —

Not assessed due to medical restriction or missing 1.60 0.55 4.65 0.39
Function score’

Motor independence at admission 0.98 0.97 1.00 0.01

Comorbidities are based on the diagnoses listed on the CARE admission assessment.

Patients are considered to be severely cognitively impaired if they received a score of less than 8 on the Brief
Interview for Mental Status (BIMS). Patients who did not receive an interview and who were only able to recall
one item, or who could recall only two but could not recall that they were in a hospital, nursing home or home”
on the observational assessment of cognitive status were also considered to be severely cognitively impaired.
Patients who scored from 8 to 12 on the BIMS or who could recall two items on the observational assessment
including that they were “in a hospital, nursing home or home” were considered moderately impaired.

Patients are considered to have symptoms of a possible swallowing disorder if the assessment was marked as
“Coughing or choking during meals or when swallowing medications,” “holding food in mouth/cheeks or residual
food in mouth after meals,” or “loss of liquids/solids from mouth when eating or drinking.”
The referent for understanding verbal content is “understands without cues or repetitions,”
or “sometimes understands.”

Patients are considered to have impaired respiratory status where respiratory status was evaluated while the
patient was using supplemental oxygen and, for patients where status was only reported for activity without
supplemental oxygen, if the patient was dyspneic or noticeably short of breath with minimal or less exertion.
Patients on ventilators are included in a separate category.

Patients were evaluated on their ability to walk or wheel 50 feet (15 meters) to determine mobility endurance.
The function score is a continuous measure of a patient’s independence in function, with a range from 1 (most
dependent) to 100 (most independent).

NOTE: N = 1,378; R-squared = 0.04; c-statistic = 0.64. BIMS = Brief Interview for Mental Status; HCC =
hierarchical condition category; HHA = home health agency; IRF = inpatient rehabilitation facility; LTCH = long-
term care hospital; SNF = skilled nursing facility; UTI = urinary tract infection.

SOURCE: RTI analysis of initial collection of CARE assessments and Medicare claims (care cs371).

usually understands,”
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Table 7-17
Model results predicting readmission for patients discharged with respiratory conditions

Lower Upper
confidence confidence Pr > chi
Parameter Odds ratio limit limit sq
Provider type
HHA 1.20 0.68 2.11 0.52
IRF 0.94 0.57 1.54 0.80
LTCH 0.59 0.38 0.92 0.02
SNF (referent) 1.00 — — —
Age
64 years and under 1.22 0.72 2.06 0.46
65-74 years 1.30 0.89 1.91 0.17
75-84 years 1.51 1.04 2.18 0.03
85 years and above (referent) 1.00 — — —
Race/ethnicity
Black/African American 1.17 0.72 1.90 0.52
Non-Black (referent) 1.00 — — —
Gender
Male 0.72 0.53 0.96 0.02
Female (referent) 1.00 — — —
Days since prior acute discharge 0.88 0.74 1.05 0.15
Primary medical diagnosis groups*
Respiratory, ventilator and tracheostomy 0.78 0.47 1.28 0.52
Respiratory, surgical 0.46 0.26 0.81 0.03
Respiratory, medical 0.69 0.48 1.00 0.86
Respiratory, COPD (referent) 1.00 — — —
Comorbid condition categories®
Morbid obesity (HCC22) 0.68 0.38 1.20 0.18
Orthopedic infection, rheumatoid arthritis, severe
skeletal, musculoskeletal, amputation
(HCC39,40,41,42,43,44,45,189) 0.76 0.57 1.02 0.06
Heart failure and shock, ischemic heart disease, vascular
(HCC84,86,87,106,107,108) 1.28 0.95 1.71 0.10
Stroke (HCC99,100,101,102,103,104) 0.86 0.50 1.46 0.57
Acute and chronic renal (HCC135,136,137,138) 1.22 0.80 1.86 0.37
UTI (HCC141,144) 0.60 0.42 0.84 0.003
Cogpnitive status (BIMS)*
Cognitive abilities intact or borderline 0.97 0.58 1.61 0.89
Cognitive abilities moderately impaired 1.11 0.68 1.81 0.67
Cognitive abilities severely impaired (referent) 1.00 — — —
No interview, comatose, missing, or unresponsive/
minimally conscious, communication disorder 1.02 0.59 1.79 0.94
Major treatments
Central line management 1.18 0.84 1.64 0.34
Bowel: assistance needed with device
Yes 0.83 0.57 1.21 0.33

(continued)
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Table 7-17 (continued)
Model results predicting readmission for patients discharged with respiratory conditions

Lower Upper
confidence confidence Pr > chi
Parameter Odds ratio limit limit sq

Bladder: indwelling or external device used

Yes 1.02 0.70 1.48 0.92
Swallowing*

Signs and symptoms of disorder present 0.95 0.56 1.61 0.84

NPO—intake not by mouth 0.67 0.38 1.18 0.16

No signs and symptoms or NPO (referent) 1.00 — —
Understanding verbal content®

Rarely/never understands 0.31 0.12 0.82 0.02
Respiratory status®

Impaired 1.44 1.04 2.00 0.03

Not impaired (referent) 1.00 — — —
Mobility endurance’

Yes, can do with rest 1.12 0.78 1.60 0.54

Cannot do, or can do with assistance (referent) 1.00 — — —

Not assessed due to medical restriction or missing 1.30 0.86 1.97 0.21
Function score®

Independence in motor function at admission 0.98 0.97 1.00 0.004

Primary diagnosis is determined on the basis of the MS-DRG reported on the claim for the previous acute
hospitalization. If no claim for a prior acute hospitalization was found, the primary diagnosis on the post-acute
care claim was grouped into an MS-DRG.

Comorbidities are based on the diagnoses listed on the CARE admission assessment.

Patients are considered to be severely cognitively impaired if they received a score of less than 8 on the Brief
Interview for Mental Status (BIMS). Patients who did not receive an interview and who were only able to recall
one item, or who could recall only two but could not recall that they were “in a hospital, nursing home or home”
on the observational assessment of cognitive status were also considered to be severely cognitively impaired.
Patients who scored from 8 to 12 on the BIMS or who could recall two items on the observational assessment
including that they were “in a hospital, nursing home or home” were considered moderately impaired.

Patients are considered to have symptoms of a possible swallowing disorder if the assessment was marked as
“Coughing or choking during meals or when swallowing medications,” “holding food in mouth/cheeks or residual
food in mouth after meals,” or “loss of liquids/solids from mouth when eating or drinking.”

9 <

The referent for understanding verbal content is “understands without cues or repetitions,
or “sometimes understands.”

usually understands,”

Patients are considered to have impaired respiratory status where respiratory status was evaluated while the
patient was using supplemental oxygen and, for patients where status was only reported for activity without
supplemental oxygen, if the patient was dyspneic or noticeably short of breath with minimal or less exertion.
Patients on ventilators are included in a separate category.

Patients were evaluated on their ability to walk or wheel 50 feet (15 meters) to determine mobility endurance.

The function score is a continuous measure of a patient’s independence in function, with a range from 1 (most
dependent) to 100 (most independent).

NOTE: N = 1,605; R-squared = 0.05; c-statistic = 0.65. BIMS = Brief Interview for Mental Status; COPD = chronic
obstructive pulmonary disease; HCC = hierarchical condition category; HHA = home health agency; IRF = inpatient
rehabilitation facility; LTCH = long-term care hospital; SNF = skilled nursing facility; UTI = urinary tract infection.

SOURCE: RTI analysis of initial collection of CARE assessments and Medicare claims (care cs371).
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Table 7-18

Model results predicting readmission for patients discharged with circulatory conditions

Lower Upper
confidence confidence
Parameter Odds ratio limit limit Pr > chi sq
Provider type
HHA 1.19 0.57 2.46 0.64
IRF 0.79 0.55 1.12 0.19
LTCH 0.51 0.35 0.74 0.001
SNF (referent) 1.00 — — _
Age
64 years and under 1.37 0.84 2.24 0.20
65-74 years 1.17 0.79 1.75 0.44
75-84 years 1.04 0.75 1.46 0.81
85 years and above (referent) 1.00 — - -
Race/ethnicity
Black/African American 0.95 0.61 1.48 0.82
Non-Black (referent) 1.00 — — -
Gender
Male 1.05 0.80 1.39 0.74
Female (referent) 1.00 — — -
Days since prior acute discharge 0.91 0.80 1.05 0.18
Primary medical diagnosis groups®
Cardiovascular, vascular surgical 1.26 0.89 1.81 0.01
Cardiovascular, cardiac surgical 1.13 0.83 1.54 0.08
Cardiovascular, general 0.83 0.52 1.33 0.69
Cardiovascular, vascular medical 0.49 0.23 1.01 0.05
Cardiovascular, cardiac medical (referent) 1.00 — — —
Comorbid condition categories?
Morbid obesity (HCC22) 1.15 0.57 2.32 0.70
Head and spine injury (HCC166,167,70,71,72) 1.40 0.45 4.36 0.56
Pneumonia, pleural effusion, Other respiratory
(HCC114,115,116,117,110,111,112) 1.24 0.96 1.60 0.11
UTI (HCC141,144) 1.22 0.81 1.85 0.34
Cognitive status (BIMS)?
Cognitive abilities intact or borderline 0.82 0.53 1.27 0.37
Cognitive abilities moderately impaired 0.95 0.58 1.58 0.85
Cognitive abilities severely impaired (referent) 1.00 — — —
No interview, comatose, missing, or
unresponsive/minimally conscious,
communication disorder 0.98 0.49 1.95 0.95
(continued)
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Table 7-18 (continued)
Model results predicting readmission for patients discharged with circulatory conditions

Lower Upper
confidence confidence Pr > chi
Parameter Odds ratio limit limit sq
Major treatments
Central line management 1.29 0.85 1.97 0.23
Bowel: assistance needed with device
Yes 1.12 0.79 1.58 0.54
Bladder: indwelling or external device used
Yes 0.91 0.65 1.29 0.61
Swallowing*
Signs and symptoms of disorder present 1.14 0.68 1.91 0.63
Swallowing: NPO—intake not by mouth 0.67 0.28 1.62 0.37
No signs and symptoms or NPO (referent) 1.00 — — —
Understanding verbal content®
Rarely/never understands 0.70 0.20 2.47 0.58
Respiratory status®
Impaired 1.67 1.25 2.25 0.001
Mobility endurance’
Yes, can do with rest 1.17 0.87 1.57 0.29
Cannot do, or can do with assistance (referent) 1.00 — — —
Not assessed due to medical restriction or
missing 1.58 1.09 2.30 0.02
Function score®
Motor independence at admission 0.99 0.97 1.00 0.02

' Primary diagnosis is determined on the basis of the MS-DRG reported on the claim for the previous acute

hospitalization. If no claim for a prior acute hospitalization was found, the primary diagnosis on the post-acute
care claim was grouped into an MS-DRG.

Comorbidities are based on the diagnoses listed on the CARE admission assessment.

Patients are considered to be severely cognitively impaired if they received a score of less than 8 on the Brief
Interview for Mental Status (BIMS). Patients who did not receive an interview and who were only able to recall
one item, or who could recall only two but could not recall that they were “in a hospital, nursing home or home”
on the observational assessment of cognitive status were also considered to be severely cognitively impaired.
Patients who scored from 8 to 12 on the BIMS or who could recall two items on the observational assessment
including that they were “in a hospital, nursing home or home” were considered moderately impaired.

Patients are considered to have symptoms of a possible swallowing disorder if the assessment was marked as
“Coughing or choking during meals or when swallowing medications,” “holding food in mouth/cheeks or residual
food in mouth after meals,” or “loss of liquids/solids from mouth when eating or drinking.”
The referent for understanding verbal content is “understands without cues or repetitions,” “
or “sometimes understands.”

Patients are considered to have impaired respiratory status where respiratory status was evaluated while the
patient was using supplemental oxygen and, for patients where status was only reported for activity without
supplemental oxygen, if the patient was dyspneic or noticeably short of breath with minimal or less exertion.
Patients on ventilators are included in a separate category.

Patients were evaluated on their ability to walk or wheel 50 feet (15 meters) to determine mobility endurance.
The function score is a continuous measure of a patient’s independence in function, with a range from 1 (most
dependent) to 100 (most independent).

NOTE: N = 1,487; R-squared = 0.04; c-statistic = 0.63. BIMS = Brief Interview for Mental Status; HCC =
hierarchical condition category; HHA = home health agency; IRF = inpatient rehabilitation facility; LTCH = long-
term care hospital; SNF = skilled nursing facility; UTI = urinary tract infection.

SOURCE: RTI analysis of initial collection of CARE assessments and Medicare claims (care _cs371).

usually understands,”

46



Table 7-19
Model results predicting readmission for patients discharged with musculoskeletal

conditions
Lower
confidence Upper
Parameter Odds ratio limit confidence limit  Pr > chi sq

Provider type

HHA 1.55 0.71 3.42 0.27

IRF 0.81 0.55 1.19 0.28

LTCH 0.49 0.19 1.25 0.14

SNF (referent) 1.00 — — —
Age

64 years and under 1.03 0.66 1.60 0.90

65-74 years 1.13 0.78 1.65 0.52

75-84 years 0.97 0.67 1.39 0.85

85 years and above (referent) 1.00 — — —
Race/ethnicity

Black/African American 1.23 0.75 2.04 0.41

Non-Black (referent) 1.00 — — —
Gender

Male 0.74 0.57 0.95 0.02

Female (referent) 1.00 — — —
Days since prior acute discharge 1.00 0.84 1.19 0.99
Primary medical diagnosis groups’

Orthopedic, minor surgical 0.64 0.36 1.15 0.04

Orthopedic, major surgical 0.51 0.30 0.90 <.0001

Orthopedic, spinal 0.96 0.53 1.72 0.34

Orthopedic, minor medical 1.25 0.67 2.32 0.01

Orthopedic, major medical (referent) 1.00 — — —

Comorbid condition categories?
Metabolic, diabetes, other endocrine
(HCC21,23,24,17,18,19,20,26) 1.23 0.94 1.60 0.13
Heart failure and shock, ischemic heart
disease, vascular

(HCC84,86,87,106,107,108) 1.04 0.73 1.47 0.83
Stroke (HCC99,100,101,102,103,104) 1.22 0.76 1.96 0.42
Pneumonia, pleural effusion, other

respiratory

(HCC114,115,116,117,110,111,112) 1.14 0.84 1.55 0.41
Acute and chronic renal

(HCC135,136,137,138 1.87 1.14 3.07 0.01
Morbid obesity (HCC22) 0.78 0.40 1.51 0.46
UTI (HCC141,144) 0.75 0.53 1.05 0.10

Cognitive status (BIMS)?
Cognitive abilities intact or borderline 0.80 0.45 1.41 0.44
Cognitive abilities moderately impaired 0.92 0.56 1.52 0.75
Cognitive abilities severely impaired
(referent) 1.00 — — —

No interview, comatose, missing, or
unresponsive/minimally conscious,
communication disorder 0.89 0.43 1.87 0.77

(continued)
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Table 7-19 (continued)
Model results predicting readmission for patients discharged with musculoskeletal

conditions
Lower
confidence Upper
Parameter Odds ratio limit confidence limit  Pr > chi sq

Major treatments

Central line management 1.53 0.87 2.67 0.14
Bowel: assistance needed with device

Yes 0.95 0.74 1.22 0.68
Bladder: indwelling or external device used

Yes 1.33 0.98 1.79 0.07
Swallowing®

Signs and symptoms of disorder present 1.03 0.52 2.03 0.94

Swallowing: NPO—intake not by mouth 0.63 0.11 3.60 0.60

No signs and symptoms or NPO (referent) 1.00 — — —
Understanding verbal content®

Rarely/never understands 0.38 0.07 2.16 0.27
Respiratory status®

Impaired 1.51 1.05 2.17 0.03
Mobility endurance’

Yes, can do with rest 0.95 0.70 1.30 0.76

Cannot do, or can do with assistance

(referent) 1.00 — — —
Not assessed due to medical restriction or
Missing 1.33 0.74 2.40 0.34

Function score®

Motor independence at admission 0.97 0.95 0.98 0.0002

Primary diagnosis is determined on the basis of the MS-DRG reported on the claim for the previous acute
hospitalization. If no claim for a prior acute hospitalization was found, the primary diagnosis on the PAC claim
was grouped into an MS-DRG.

Comorbidities are based on the diagnoses listed on the CARE admission assessment.

Patients are considered to be severely cognitively impaired if they received a score of less than 8 on the Brief
Interview for Mental Status (BIMS). Patients who did not receive an interview and who were only able to recall
one item, or who could recall only two but could not recall that they were “in a hospital, nursing home or home”
on the observational assessment of cognitive status were also considered to be severely cognitively impaired.
Patients who scored from 8 to 12 on the BIMS or who could recall two items on the observational assessment
including that they were “in a hospital, nursing home or home” were considered moderately impaired.

Patients are considered to have symptoms of a possible swallowing disorder if the assessment was marked as
“Coughing or choking during meals or when swallowing medications,” “holding food in mouth/cheeks or residual
food in mouth after meals,” or “loss of liquids/solids from mouth when eating or drinking.”
The referent for understanding verbal content is “understands without cues or repetitions,” “
or “sometimes understands.”

Patients are considered to have impaired respiratory status where respiratory status was evaluated while the
patient was using supplemental oxygen and, for patients where status was only reported for activity without
supplemental oxygen, if the patient was dyspneic or noticeably short of breath with minimal or less exertion.
Patients on ventilators are included in a separate category.

Patients were evaluated on their ability to walk or wheel 50 feet (15 meters) to determine mobility endurance.
The function score is a continuous measure of a patient’s independence in function, with a range from 1 (most
dependent) to 100 (most independent).

NOTE: N =2,635; R-squared = 0.04; c-statistic = 0.67. BIMS = Brief Interview for Mental Status; HCC =
hierarchical condition category; HHA = home health agency; IRF = inpatient rehabilitation facility; LTCH = long-
term care hospital; PAC = post-acute care; SNF = skilled nursing facility; UTI = urinary tract infection.

SOURCE: RTI analysis of initial collection of CARE assessments and Medicare claims (care cs371).
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SECTION 8
OUTCOMES: FUNCTIONAL STATUS

Outcomes analyses, as noted in Section 7, are critical for understanding the efficacy of
treatments provided. This section reports on functional outcomes achieved in post-acute care
(PAC) settings, specifically in a long-term care hospital (LTCH), inpatient rehabilitation facility
(IRF), skilled nursing facility (SNF), or home health agency (HHA). The standardized items
available on the Continuity Assessment Record and Evaluation (CARE) tool allow systematic
analysis of the type and degree of functional change achieved, if any, while consistently
controlling for medical and cognitive status factors that may affect these outcomes. The dearth
of uniform items to measure functional status across different PAC settings has previously
restricted this type of analysis. Key to these discussions is the need for appropriate risk
adjustment. Identifying the appropriate factors and controlling for them in a uniform manner,
where appropriate, is important for critically analyzing and comparing outcomes between
settings.

8.1 Functional Status Introduction

The inability to consistently measure functional status across different settings has been a
key concern of Congress (Deficit Reduction Act of 2005), the Centers for Medicare & Medicaid
Services (CMS) (Kramer and Holthaus, 2006), and the industry (Heinemann, 2007). The
Administration’s ability to measure function consistently across settings has been limited by the
different functional items included in the mandated Inpatient Rehabilitation Facility Patient
Assessment Instrument (IRF-PAI), Minimum Data Set (MDS), and Outcome and Assessment
Information Set (OASIS) tools (Gage et al., 2006). As noted in Section 3, the three mandated
assessment tools (IRF-PAI, MDS 3.0, OASIS-C) each include functional status measures.
However, each uses different items to measure these concepts and different scales to assign
degree of functional independence, and each assesses patients at different points in their
admission. Standardizing these items and procedures across settings, as the CARE items have
done, allows consistent measurement and analysis of functional status at admission and at
discharge in each of these settings.

Therapy services are available in all four PAC sites — LTCHs, IRFs, SNFs, and HHAs.
However, the amount of therapy provided and the complexity of the patients admitted to each
setting may be influenced by the condition of participation requirements for each setting. For
example, IRF patients must be able to receive and benefit from 15 hours of therapy a week.
However, these patients may also be treated in either HHA, SNF, or LTCH settings and the
amount and type of therapy received by similar patients in these settings may (or may not) vary.
Understanding the degree to which patients are similar in their constellation of factors impacting
functional improvement, including medical, functional, and cognitive status, is important in
determining whether the four PAC settings are admitting subsets of similar patients and whether
they achieve equivalent outcomes if treating similar patients.

This section provides information on how impaired beneficiaries are at admission to each
setting, and whether functional outcomes differ when the same type of patient is treated in
alternative PAC settings. Functional status is composed of several factors, including self-care,
mobility, and cognition (Stineman et al., 1997). Expected outcomes in each of these three areas
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may differ across different types of populations, depending on the types of impairments
associated with an illness or injury. Past researchers have used a variety of functional outcome
measures, including change in functioning, functioning efficiency, and function at discharge after
controlling for function at admission.

The analysis of functional change for this study focuses on factors associated with
differences in self-care and mobility status and the degree to which they differ by PAC setting
after controlling for patient acuity at the start of care. Self-care and mobility are examined
separately in this work to allow differentiation of changes in motor scales (Stineman et al.,1996).

Functional change is defined as change in function from admission to discharge in a
single setting. Functional change (or improvement) is an expected outcome of rehabilitation
services in the Medicare program, so measuring it in a standard way across the various PAC
settings that may provide therapy services is an important contribution of this demonstration.

8.2 Literature Review

A limited number of studies have focused on whether functional improvement is affected
by the type of setting to which a patient is admitted. This research is limited both in the number
of studies and the extent to which patient risk factors are controlled due to the absence of a
uniform patient assessment and resource utilization tool across settings (Walsh & Herbold,
2006). Most of the studies have compared changes in functional outcomes associated with
treatment in an IRF relative to treatment in a SNF or looked at factors explaining functional
improvement within a single type of setting.

Several studies compared differences in outcomes between IRFs and SNFs for select
groups of patients. Lenze et al. (2007) found that IRF patients with depression, apathy, or
cognitive impairment showed significantly better functional recovery than did similarly impaired
SNF patients. DeJong et al. (2009) found that while both IRF and SNF hip (n = 751) and knee
replacement (n = 1,401) patients increased their motor FIM™ scores from admission to
discharge, IRF patients had greater increases in their scores. In contrast, Deutsch et al. (2005)
found that hip fracture patients with severe and moderate-to-severe disabilities fared better in
terms of FIM ™ scores when treated in SNFs than they did in IRFs, but there was no difference
in the less severely disabled cases.

A key consideration in examining functional change is the need to appropriately risk
adjust for differences in patient populations. Studies of risk factors for functional change among
Medicare beneficiaries have focused on a range of patient characteristics, disease characteristics,
and health care system dynamics. However, to date there is widespread disagreement over what
constitutes the ideal methodological approach when it comes to constructing accurate predictive
models for the purpose of appropriately risk adjusting for patient functional change.

Several studies have shown that a patient's preadmission functional condition affects
functional outcomes during a patient's stay and need to be considered in the risk adjustments.
Murtaugh et al. (2007) examined ADL and IADL changes associated with home health care.
Using the Outcome Based Quality Improvement (OBQI) indicators to perform a logistic
regression analysis of all home health agency (HHA) admissions in 2001 (n = 1,500,000), the
authors found that performance on prior activities of daily living (ADL) and instrumental
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activities of daily living (IADL) were significant predictors of ADL and IADL improvement.
The authors developed their own risk adjustment model that also showed a strong correlation
between preadmission functional scores and functional improvements. Lieberman et al. (2006)
also found that preadmission functional scores were a significant predictor of functional
outcomes for 946 hip fracture patients in Israel.

Prior disability and functional status at time of admission are important predictors of
related functional outcomes in the IRF populations also. Stineman et al.( 2003) studied over
218,000 IRF patients stratified by primary central nervous system impairments, spinal cord
injury, other neurological conditions, musculoskeletal conditions, diagnoses that tend to reduce
endurance (cardiopulmonary and pain) and other conditions. Prolonged time since onset of
disability (a marker of preadmission disability) even after adjusting for admission scores on the
functional independence measure, (FIM™) and multiple medical and demographic factors
remained strongly and independently associated with lower likelihood of achieving a high grade
of physical functioning by discharge. Those whose disability onsets were from 4-6 months
earlier and more than 6 months earlier than IRF admission had lower odds (adjusted odds ratio
[OR]: 0.48; 95% confidence interval [CI]: 0.41-0.57 and OR: 0.41; 95% CI: 0.37-0.45,
respectively) of reaching a higher stage of physical functioning by discharge than those whose
disability onset was within 2 weeks of IRF admission (Stineman, et al., 2003). Additional
studies have found similar negative relationships between function at admission and discharge
function (Kramer et al., 1997, DeJong et al., 2009, Munin et al., 2005, Buntin et al., 2010,
Deutsch et al., 2005, Kane et al., 2000, Walsh and Herbold, 2006, Gage, Bernard, et al., 2005).

Cognitive scores and mental status at admission also have been shown to be related to
functional improvement for patients. In general, more cognitive impairment and depression were
associated with less functional improvement. Heruti et al. (2002) found that cognitive
impairment at admission was negatively correlated with functional improvement in a study of
315 stroke patients in IRFs. Berner et al. (2004) found that rehabilitation patients who scored
better on the Clock Completion Test (CCT), a test of cognitive ability, had higher Mini Mental
State Exam (MMSE) and FIM™ discharge scores than patients who did not score well on the
CCT. Cornette et al. (2005) found that cognitive impairment had a negative relationship with
functional admission scores. Givens et al. (2008) looked at whether depression, cognitive
impairment, or delirium had an effect on functional recovery for hip fracture patients. The
authors found that the stepwise addition of a cognitive disorder to a patient's preexisting risk
increased the odds of a decline in ADL function, a loss of ambulation, and nursing home
placement or death; however, the authors found that none of the cognitive disorders significantly
predicted adverse functional scores after 6 months. Lenze et al. (2007) found that depression and
mild cognitive impairment were not related to functional status in hip fracture patients; patients
discharged with one of these cognitive disorders scored as well as other elderly hip fracture
patients. In a study of 393 patients with delirium in SNFs, Kiely et al. (2006) found that patients
whose delirium resolved within 2 weeks had better-than-baseline functional scores, whereas
patients whose delirium did not resolve before the 6-month followup scored only around half of
their functional baseline score.

Other factors that have a negative relationship with functional improvement include age
(Boyd et al., 2008; Chin et al., 2008; Cornette et al., 2005; Ottenbacher et al., 2008); pain scores
at admission (Chin et al., 2008); presence of cardiovascular disease, dementia, cancer, and low
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albumin (Boyd, 2008); the amount of age-related white matter in the brain (Inzitari et al., 2007);
falls in the prior year (Cornette et al., 2005); and the amount of daytime sleep a patient receives
(Alessi et al., 2008).

A number of researchers have examined predictors of functional improvement in
subpopulations of interest such as stroke. Ottenbacher et al. (2008) used Uniform Data System
for Medical Rehabilitation (UDSyr®)?® data to compare functional outcomes for stroke patients
(n = 178,055) by race and ethnicity. The authors found that length of stay was consistent across
racial and ethnic groups; however, non-Hispanic White patients had higher admission and
discharge FIM™ scores than did other groups, indicating more independence. Age was also
found to be an important predictor of functional scores across various groups, as non-Hispanic
White patients scored 8 FIM™ points higher, on average, than did Hispanics, among the oldest
patients.

Factors associated with functional improvement among patients with orthopedic
conditions were slightly different, including age, comorbidities, rehabilitation participation,
fracture location for patients with hip fractures, cognitive status, admission functional status and
social networks (Kramer 1997, DeJong 2009, Munin 2005, Buntin 2010, Deutsch 2005, Kane
2000, Walsh 2006.)

8.3 Functional Improvement Methods

Our approach consisted of constructing risk adjusted models of functional change,
specifically, change in mobility and change in self-care from admission to discharge within a
PAC setting. Proc SurveyReg was used to predict functional change associated with a PAC
admission while controlling for clustering within providers. Functional change was based on the
mobility and self-care scales derived from items on the CARE tool as discussed in Section 5 of
this report. The analyses presented in this chapter attempt to control for many factors affecting
patient status at admission, including function at admission, medical complexity factors (major
medical procedures, stage 3 or 4 pressure ulcers, anemia, etc.), impairments (shortness of breath,
sitting endurance, incontinence, etc.), and functioning prior to the current spell of illness.

8.3.1 Functional Improvement Sample

The sample used in this analysis comes from the initial wave of data collection and
consists of assessments collected between March 1% 2008 and April 30™ 2010. There was no
restriction placed on the sample related to proximity of the PAC stay to the acute hospital stay.
The sample for this analysis contains a mixture of PAC stays representing direct transfers from
an acute facility, subsequent PAC admissions and community admits, where relevant.

The sample for these models included patients who had PAC stays that had a matched
admission and discharge assessment for the same stay and did not have an unexpected discharge.
Unexpected discharges typically occur when the patient is transferred to the hospital without
prior planning. Because of the urgent nature of these discharges, the performance-based

8 UDS\r® is a trademark of Uniform Data System for Medical Rehabilitation, a division of UB Foundation
Activities, Inc.
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functional measures are commonly missing. By eliminating unexpected discharges, this sample
may be eliminating the most clinically unstable portion of the population. This group was
retained in other analyses but considered inappropriate for functional change outcomes since
their treatment was incomplete at the time of discharge. In all, 1,957 cases, or approximately 14
percent of the paired admission and discharge sample, were excluded because of an unexpected
discharge record: 542 cases were excluded for having listed Medicare health maintenance
organization (HMO) as a payer on the assessment, 396 cases were excluded because the patient
expired during the stay, and 652 cases were excluded because the patient had more than one
admission or discharge record per stay.

We excluded cases where either the discharge or admission functional performance
assessment data were missing. For the self-care model, 49 cases were excluded because the
assessments did not have an admission self-care function score, and 184 cases were excluded
because the assessments had no patient-stay matched discharge score. For the mobility model,
26 cases were excluded because the assessments did not have an admission mobility score,
whereas 185 cases were excluded for having no patient-stay matched discharge mobility score.

For the self-care analyses, the final sample of 12,065 patients included 3,190 HHA
patients, 4,158 IRF patients, 1,968 LTCH patients, and 2,749 SNF patients. For the mobility
analyses, the final sample of 12,080 patients included 3,190 HHA patients, 4,158 IRF patients,
1,968 LTCH patients, and 2,749 SNF patients.

8.3.2 Functional Improvement Dependent Variable Definitions

The dependent variables for this analysis consists of two separate functional outcomes
measures: change in a patient's ability to perform self-care activities, and change in a patient's
ability to perform mobility activities.

Self-care change and mobility change were created by calculating the change from
admission to discharge in a patient's composite function Rasch measures.® These Rasch
measures combine a patient's scores on a set of CARE tool function items into a single
continuous subscale measure with a range from 0 to 100, with 0 being the most dependent and
100 being the most independent. The self-care Rasch measure and the mobility Rasch measure
are based on two different sets of CARE items that have been arrayed along a single scale or
“ruler” indicating a patient's independence in function:

e Self-Care Change. The self-care measure is based on a patient's level of
independence on the following CARE items: eating, oral hygiene, toilet hygiene,
dressing upper body, dressing lower body, putting on and removing footwear,
washing upper body, and showering/bathing self.

* Mobility Change. The mobility measure is based on a patient's level of
independence on the following CARE items: lying to sitting on side of bed; sit to

9 See Section 5 for a discussion of the Rasch measure development from the raw function scores. Rasch results
were similar to the raw score tests but also allowed retention of cases missing selected items from the function
subscales.
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stand; chair or bed-to-chair transfer; toilet transfer; car transfer; rolling left and right;
sit to lying; picking up objects; taking 1, 4, and 12 steps (interior/exterior); walking
10 feet on uneven surfaces; and walking 50 feet with two turns.

For the purposes of this analysis, change scores are calculated from admission to
discharge within a single PAC setting. The time between the two observation points is directly
related to the length of stay and length of stay varies systematically by provider setting. Stay
level analyses are important for understanding the overall relative efficacy of treatment in
different PAC settings. For home health patients, the stay represents the entire time a patient is
treated by a specific home health agency and may encompass multiple 60-day home health
episodes. Information on the distribution of length of stay can be found in Table 8-1. The sample
being examined represent a cross section of the patients treated in the four PAC settings.
Individual admissions may be immediately following a hospital stay, care obtained during a
subsequent PAC stay, or even care which does not follow a hospital stay but that is provided in
one of the PAC settings.

8.3.3 Functional Improvement Independent Variable and Covariate Definitions

The goal of this analysis is to determine, after holding patient characteristics equal, if
patient outcomes differ by the type of provider supplying PAC services. The key independent
variable of interest for this analysis is the type of PAC provider. Additional covariates in this
analysis include medical and functional characteristics, mood and cognition, and indicators of
prior utilization as described in the conceptual model section (Section 5).

8.4  Analytic Sample Description

The analytic discussion consists of three principal parts. First, the analysis sample is
described with respect to the case-mix characteristics used in the models. Second, the unadjusted
distribution of self-care and mobility improvement in the sample are presented, stratified by
setting and case-mix characteristics. Third, the case-mix adjusted models are presented. We
conducted descriptive analyses to characterize the patients in this analysis of change in self-care
functioning and change in mobility. This analysis is based on 12,065 cases, of which
26.4 percent were treated in HHAs, 34.5 percent in IRFs, 16.3 percent in LTCHs, and
22.8 percent in SNFs (Table 8-1). The average length of stay varied by setting: HHA stays
tended to be longest (52 percent of all cases were longer than 30 days) while the shortest stay
cases were in IRFs (over 63 percent were shorter than 14 days), followed by SNFs (41 percent
were shorter than 14 days).

Demographics by Setting. The majority of all patients were over age 65 and female,
although HHAs and SNFs had higher proportions of female patients (over 65 percent each) than
did IRFs and LTCHs, where females accounted for lower shares of admissions (Table 8-2). The
race of patients in all four settings reflected the Medicare population in general, with White
patients accounting for 87.2 percent of the HHA admissions, 87.7 percent of the IRF admissions,
92.0 percent of the SNF admissions, and 82.5 percent of the LTCH admissions. Medicaid was a
secondary payer in seven percent of the cases, overall.
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Preadmission Use. Almost all patients treated in the three inpatient PAC settings (IRFs,
LTCHs, SNFs) were admitted from the hospital (about 93 percent). However, only 37.3 percent
of the HHA patients were admitted directly from the hospital; the rest were admitted from an
SNF (18.2 percent) or directly from the community (29.0 percent). Still, 66.9 percent of the
HHA cases had a prior hospitalization in the past 2 months.

Preadmission Functional Status. LTCH populations had the greatest dependence levels
prior to the admission with 11.6 percent of the cases being totally dependent in self-care
although HHA cases also tended to have the greatest proportions of those needing partial
assistance in self-care prior to admission (31.8 percent), followed closely by SNFs (26.9 percent)
and LTCHs (26.2 percent). IRF patients were most likely to have been independent prior to this
current illness, exacerbation or injury. These patterns were also largely true for mobility status
prior to admission although LTCH admissions were slightly more impaired in mobility than SNF
admissions. About one-third of the sample used a wheelchair, scooter, or other wheeled mobility
device to move from room to room prior to this current illness, exacerbation or injury.

Medical Status by Setting. The sample varied on the types of medical conditions
identified as the primary reason for treatment. Most conditions were seen in at least two settings
(Table 8-3). IRFs and SNFs had a larger proportion of their cases admitted for therapy intensive
conditions, such as stroke and orthopedic patients, than either LTCHs or HHAs. Patients who
were hospitalized for a stroke in the prior acute stay constituted 14.6 percent of IRF patient stays
and 2.9 percent of SNF patient stays in this sample. Within orthopedic cases, the relative
percentages admitted to each setting differed by whether the case was postsurgical or medical
and whether it was minor or major surgery. Neurological medical cases made up a sizable
proportion of the population in HHAs (8.5 percent of their admissions) and IRFs (6.7 percent of
their admissions).

LTCHs and SNFs tended to have more of the medical, rather than surgical, cases.
Ventilator cases accounted for 26.3 percent of the LTCH cases but were rarely seen in the other
PAC settings. Other respiratory medical conditions accounted for 9.2 percent of the LTCH
admissions, 6.3 percent of the SNF admissions, and 5 percent of the HHA admissions. COPD
cases accounted for 2.3 percent of the cases in this sample, with higher proportions in HHAs
(3.0 percent) and LTCHs (3.8 percent), compared with SNFs (2.2 percent) and IRFs (1.0
percent).

Certain comorbidities were common across settings (Table 8-4). The diabetes group was
the most frequently occurring comorbidity overall, although in some settings it was second most
common. Respiratory diseases, including pneumonia, were also a common comorbidity present
in 50.1 percent of the LTCH cases, 24.2 percent of the IRF cases, 18.2 percent of the SNF cases,
and 15.0 percent of the HHA cases. History of stroke (i.e., not new onset) was also a common
comorbidity in this sample, ranging from 19.7 percent of the IRF cases to 3.3 percent of the
HHA cases.

Major Treatments by Setting. The use of major treatments during the first 2 days of

admission, such as hemodialysis and ventilators, were not common in the PAC settings
(Table 8-5). LTCHs had substantially higher proportions of patients receiving these treatments
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(9.8 percent and 21.9 percent, respectively) than the other settings, which had less than 3 percent
of these cases receiving these treatments.

Skin Conditions by Setting. More severe pressure ulcers at admission, such as stage 3
or stage 4 ulcers or stage 2 ulcers that had been present for more than 1 month, were more
common among the LTCH admissions than in other settings (18.9 percent compared with 2.8 to
3.5 percent, respectively). LTCH cases were also more likely to have at least one turning surface
not intact (37.3 percent), although IRF cases also had higher shares of these problems
(29.1 percent).

Cognitive Status by Setting. Cognitive impairments varied by setting (Table 8-6).
LTCHs had the highest proportion of cases that were severely impaired at admission
(15.5 percent plus another 19.5 percent who could not be interviewed for various reasons),
followed by SNFs (15.0 percent and only 1.5 percent missing interviews). The cognitive status
of patients was based on an interview, and some patients could not be interviewed, including
patients who were comatose, patients on a ventilator, and patients who had communication
disorders (i.e., aphasia). The latter group may have had only communication, not cognitive
impairments and were therefore, excluded from these measures.

Impairments by Setting. The frequency of the various types of impairments varied by
setting. Use of indwelling or external bladder devices or intermittent catheterization at
admission was found in all settings but most common in the LTCH cases, as was the need for
assistance with bowel management (Table 8-7). Swallowing problems, such as coughing,
choking, holding food, or loss of liquids, was most common in the IRF cases (9.9 percent) but
also common in the other settings to a lesser extent. These impairments are often common
among patients who have experienced a stroke, which also accounted for a large share of the IRF
admissions. LTCHs had the largest share of cases that could not sit for 15 minutes either with or
without support (23.2 percent).

Functional Status at Admission. The functional status of patients at the time of the post
acute care admission varied by setting. In the overall sample, HHA patients were the most
independent with the highest mean self-care (59.6) and mobility (59.9) measure, and LTCH
patients were the least independent with a mean self-care measure of 33.9 and a mean mobility
measure of 33.5. (Table 8-8 and Table 8-9). SNF patients were slightly more independent than
IRF patients. The same pattern was observed for patients with musculoskeletal conditions and
nervous system conditions.

8.5  Self-Care Change and Mobility Change Descriptive Statistics

8.5.1 Functional Change

Tables 8-8 and 8-9 also show the distribution of the two function change outcomes by
provider type. Please note that these are not adjusted to account for patient characteristics. The
first column shows the mean function score at admission, for the overall sample and for the
musculoskeletal and nervous system subpopulations (defined by the diagnosis on the prior acute
discharge claim, or from the PAC CARE assessment for patients with no prior acute stay). The
second column shows the mean change in function from admission to discharge, and the third
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column the standard deviation of the mean change score. The last five columns show the 5th,
25th, 50th, 75th, and 95th percentiles of the function change.

Self-care function at admission. Across the whole sample and the condition-specific
samples, HHAs had the highest mean self-care measures at admission (overall: 59.9,
musculoskeletal: 58.5, nervous system: 55.5), and LTCHs had the lowest (overall: 33.9,
musculoskeletal: 41.8, nervous system: 33.1) suggesting the HHA patients were the least
impaired in self-care on average and LTCH admissions were the most impaired on average
(Table 8-8). Cases admitted to IRFs were slightly more impaired than those admitted to SNFs
(43.6 compared to 45.4 at admission, respectively in the overall groups) although there were
substantial areas of overlap. This was true in both the musculoskeletal and nervous system
subpopulations also.

Change in self-care function. The mean self-care change for all patients was 12.4 with
the 5™ percentile at -5.5 and the 95" percentile at 37.3. IRF patients had the greatest self-care
change overall (15.5 units) and within each of the subpopulations (17.4 units in the
musculoskeletal and 13.8 units in the nervous system patients). SNF patients achieved the
second highest unadjusted change scores in the overall patients (12.4 units improvement) and in
the musculoskeletal patients (15.5 units improvement). In the nervous system populations,
LTCHs and SNFs achieved very similar unadjusted results (10.4 and 10.1 units improvement,
respectively). HHAs, which provide the lowest intensity of therapy services per admission,
tended to achieve slightly lower unadjusted improvements in self-care in the nervous system
groups. Adjusted results are presented below.

Mobility function at admission. Table 8-9 shows the unadjusted mean admission and
change in mobility measures in our sample by provider type. Distributions of the mean starting
mobility measures are similar to those seen in Table 8-7 for self-care. Across the whole sample
and the condition-specific samples, HHAs had the highest mean starting mobility measures
(overall: 59.9, musculoskeletal: 57.3, nervous system: 54.0), and LTCHs had the lowest (overall:
33.5, musculoskeletal: 37.0, nervous system: 33.7) suggesting, on average, the least impaired
patients were admitted to HH and the most impaired to LTCHs.

Change in mobility function. The mean mobility change for all patients was 14.6 with
the 5™ percentile at -5.3 and the 95 percentile at 41.0. IRFs and SNFs had the greatest change
in mobility scores over all patients (16.7 units and 16.6 units, respectively) and in
musculoskeletal patients (19.4 and 20.7 units, respectively). Among the more complex nervous
system disorder patients, those treated in IRFs achieved 14.8 units improvement while those
treated in SNFs achieved 12.6 units and LTCH patients improved 11.2 units, followed by HH
patients with 10.4 units change. But these results are not adjusted for variation in patient
characteristics. They reflect the types of cases and intensity of services provided in each setting.

8.6 Multivariate Models of Factors Associated with Functional Change

Regression models were used to control for patient differences and examine the
functional outcomes of patients treated in HHAs, IRFs, and LTCHs compared with patients
treated in SNFs. Separate models were calculated for the two sets of functional assessment
items: change in self-care measures between admission and discharge (“self-care measure
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change”) and change in mobility measures between admission and discharge (“mobility measure
change”). A higher measure in self-care and mobility indicates more independence with self-
care and mobility skills. Tables 8-10 and 8-11 provide the regression coefficients, standard
errors, t-value, and p-values for each variable, including provider type and each covariate.

In reviewing the results presented in this section, it is important to keep in mind several
caveats. First, it is important to note that the CARE functional assessment measures (self-care
and mobility measures) are new, and the thresholds for defining differences that are clinically
meaningful have not been established. While past work on the FIM™ items has considered
“burden of care” associated with different FIM™ s categories, no recent work has been done in
this area nor has similar work ever been done for the function items in the MDS or OASIS
instruments making it difficult to interpret the clinical meaningfulness of different function
change scores.

Second, in interpreting the results, it is important to recognize that this is an observational
study, and thus the study design identifies associations but is not suited for causal attribution as
in a randomized control trial. While our models controlled for many covariates, there are likely
unobserved differences in severity or rehabilitation potential among patients treated in the
different types of settings that we have not measured. For example, as part of their intake
process, IRFs must evaluate and select patients who c