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Abstract

Objectives—Hospital discharges to post-acute care (PAC) facilities have increased rapidly. This
increase may lead to more hospital readmissions from PAC facilities, which are common and
poorly understood. We sought to determine the risk factors and timing for hospital readmission
from PAC facilities and evaluate the impact of readmission on patient outcomes.

Design—Retrospective analysis of Medicare Current Beneficiary Survey (MCBS) from 2003-
20009.

Setting—The MCBS is a nationally-representative survey of beneficiaries matched with claims
data.

Participants—Community-dwelling beneficiaries who were hospitalized and discharged to a
PAC facility for rehabilitation.

Intervention/Exposure—Potential readmission risk factors included patient demographics,
health utilization, active medical conditions at time of PAC admission, and PAC characteristics.

Measurements—Hospital readmission during the PAC stay, return to community residence, and
all-cause mortality.

Results—Of 3246 acute hospitalizations followed by PAC facility stays, 739 (22.8%) included at
least 1 hospital readmission. The strongest risk factors for readmission included impaired
functional status (HR 4.78, 95% CI 3.21-7.10), markers of increased acuity such as need for
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intravenous medications in PAC (1.63, 1.39-1.92), and for-profit PAC ownership (1.43, 1.21-
1.69). Readmitted patients had a higher mortality rate at both 30 days (18.9 vs. 8.6%, p<0.001)
and 100 days (39.9 vs. 14.5%, p<0.001) even after adjusting for age, comorbidities, and prior
health care utilization (30 days: OR 2.01, 95% CI 1.60-2.54; 100 days: OR 3.79, 95% CI 3.13-
4.59).

Conclusions—Hospital readmission from PAC facilities is common and associated with a high
mortality rate. Readmission risk factors may signify inadequate transitional care processes or a
mismatch between patient needs and PAC resources.

Keywords
post-acute care; readmission; care transition

INTRODUCTION

Medicare’s change to a prospective payment system for hospitals in the 1980s coupled with
the rise of managed care in the 1990s resulted in dramatic declines in hospital lengths of
stay. This led to increased clinical instability of patients being discharged, and therefore a
significant rise in discharges to post-acute care (PAC) facilities (including skilled nursing
and rehabilitation facilities).(1-4) The average hospital length of stay has continued to
decline and the number of hospitalized patients discharged to PAC facilities has continued to
rise since that time, increasing nationally by nearly 50% between 1996 and 2010.(5) PAC is
now the most rapidly growing area in Medicare spending;(6,7) spending on care in PAC
facilities alone totaled $30.4 billion in 2012.(7)

However, significant quality gaps, including hospital readmission rates that currently exceed
those of discharges home, continue to exist in the provision of PAC facility care.(8) The
Office of the Inspector General recently reported that 22% of all hospitalized Medicare
beneficiaries discharged to PAC facilities experienced an adverse event resulting in harm
during their PAC stay (most commonly hospital readmission). Moreover, 60% of the adverse
events were considered preventable with better care processes such as enhanced medication
reconciliation and improved patient monitoring.(9) PAC facilities with higher readmission
rates also have lower rates of patients returning to the community.(10) Reducing the rate of
readmissions from PAC may hold significant promise for aligning improvements in the
quality of care of older adults with reduced health care costs.(11,12)

However, little is known about risk factors for readmission from PAC facilities, the timing of
readmission, or the impact of readmission on patient outcomes. While risk factors for
hospital readmission from home have received national attention,(13) comparatively little is
known about risk factors for readmission from PAC facilities, and these factors may be quite
different due to a dissimilar patient population and care setting. Identifying timing of and
risk factors for readmission may provide insight into underlying causes and key areas for
future interventions to target.(14-16) For example, early readmissions may reflect
inadequate transitional processes of care between the hospital and PAC facility or a
mismatch between patient needs and PAC facility resources. Late readmissions may reflect
inadequate PAC care processes or resources to identify and treat a worsening condition. We
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sought to determine the risk factors and timing for hospital readmission from PAC facilities
and evaluate the impact of readmission on patient outcomes.

METHODS
Study design and setting

This was a secondary analysis of the Cost and Use and Access to Care modules of the
MCBS, a prospective nationally-representative cohort of the Medicare population sponsored
by the Centers for Medicare and Medicaid Services. During 2003-2009, a mean of 11,879
beneficiaries per year were surveyed three times annually for a maximum of four years
(Access to Care modules); these surveys were matched to Medicare claims data (Cost and
Use modules). The MCBS uses a rotating-panel design, adding approximately one-quarter of
the cohort annually. The MCBS uniquely allows the ability to follow survey respondents
longitudinally across care settings, including movement into and out of the hospital and PAC
facilities, combining survey, claims, and nursing home (including Minimum Data Set, MDS)
information. The 2009 data was the most recent available and was chosen to maintain
continuity with a single MDS version (2.0 was implemented in 2002; version 3.0 in 2010).

We included all hospitalizations in the MCBS that occurred among beneficiaries who were
age 65 or older and community-dwelling before hospitalization (N=15,608 hospitalizations),
and were discharged to a PAC facility after hospitalization (n=3612). Records missing
essential data elements were excluded (n=366 with incomplete PAC facility admission MDS
information). PAC facilities were defined as skilled nursing and rehabilitation facilities.
Acute inpatient rehabilitation facilities, long-term acute care (LTAC) hospitals, assisted
living facilities, swing beds in rural hospitals, and long-term care nursing homes (without
skilled care) were excluded. Patients were eligible to be included for more than one
hospitalization as long as their hospital-PAC facility episode ended 30 days prior to the next
hospitalization; our results are therefore a visit-level rather than patient-level analysis.
However, we analyzed only the first readmission during the same PAC facility stay (whether
the patient returned to the same PAC facility after hospital readmission or not). Our study
was approved from the Colorado Multiple Institutional Review Board.

Analysis of timing of readmission

Our primary outcome was readmission during the PAC facility stay. For those readmitted,
we identified the day of readmission, with day 0 reflecting the day of discharge from the
hospital to the PAC facility. We report day of readmission as a histogram, calculating
summative rates for days 07, days 0-14, and days 0-30. We also calculated rates of
readmission during these periods of the PAC stay in order to display year-on-year trends. For
all analyses, we included PAC stays up to 150 days, the longest stay in our cohort (97% of
stays were <100 days).

Risk factor analysis

To identify factors associated with readmission, we began by identifying variables in the
MCBS that have been linked to complex care transitions in PAC facilities(17) or to hospital
readmission in patients discharged home (rather than PAC).(13,18) These included the
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following patient-level variables contained in Medicare claims data: patient age
(dichotomized as <80 or 80 years and older), race (categorized as white vs. non-white),
number of hospitalizations in the six months prior to the hospitalization that precipitated the
PAC facility stay, degree of medical comorbidity using the Charlson-Deyo method (using
diagnoses present within the prior year),(19) payor source (whether dual-eligible with
Medicaid as a payor), and primary hospital discharge diagnosis, aggregated from ICD-9
codes into Agency for Healthcare Research and Quality’s Clinical Classification Software
categories.(20) We added 2002 MCBS data to allow calculation of prior hospitalizations and
Charlson-Deyo comorbidity score for patients hospitalized in 2003. We also utilized two
measures that were calculated at the time of PAC facility admission as a part of the MDS:
cognitive impairment using the Cognitive Performance Scale(21) and Barthel Index (a
functional status measure incorporating Activities of Daily Living and mobility).(22,23)

We also examined facility-level factors using Medicare claims data, including: the number of
physician visits a patient received in the PAC facility, the PAC facility length of stay, percent
of the facility’s beds that were certified by Medicare, ownership of facility (for-profit vs.
non-profit, including government), number of residents in the facility, and cost of the facility
stay.

We then evaluated the patient’s active medical conditions and treatment at the time of
admission to the PAC facility using MDS data. These included whether the patient had an
invasive device (i.e., intravenous catheter, feeding tube, indwelling urinary catheter), an
active medical condition or symptom at the time of PAC facility admission (i.e., dyspnea,
dehydration, edema, fever, pain, hallucination, internal bleeding, aspiration into the lung,
pressure ulcers, or vomiting), was receiving advanced care at the PAC facility (i.e.,
chemotherapy, dialysis, intravenous medications, monitoring of fluid balance, ostomy care,
inhaled oxygen therapy, tracheostomy care, or transfusions), how many different
medications the patient received in the last 7 days, and receipt of a high-risk medication
captured in the MDS (defined as an antipsychotic or an anti-anxiety/hypnotic medication).
None of the variables had more than 3.3% missing data.

We used chi square or Fisher’s exact tests for univariable comparisons of categorical
variables and t-tests or Wilcoxon rank-sum tests for parametric and nonparametric
continuous variables, respectively, comparing those readmitted with those not readmitted.

We initially included significant factors (p<0.05) from the univariable analysis in a
multivariable Cox proportional hazards regression model with readmission as the outcome.
This model accounts for potential patient-level clustering. We compared those readmitted
and not readmitted using a time-to-event analysis, plotting the cumulative hazard function as
survival and Kaplan-Meier curves and censoring for death, the end of PAC stay, or 150 days
post-discharge. Survival functions plotted for categorical variables compared the categories
of the considered variable for a patient with values at the mean for continuous variables and
at the reference for other categorical variables.

Several variables violated the proportional hazards assumption, identified using the
supremum test for continuous variables and time interaction terms with the outcome variable
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for categorical variables. These were transformed or categorized, including index hospital
length of stay (log-transformed), Barthel Index (categorized into high function [0-30],
moderate function [31-60], and low function [>61]), cognitive performance as measured by
the Cognitive Performance Scale (categorized into high cognitive status [0], moderate [1-2],
and low [3-6]), and facility size (categorized into small [0-100 residents] versus large [>101
residents]). Despite multiple transformations, cost continued to violate the proportional
hazards assumption but was significant in all models and was included. We found that the
hazard rate for each $1000 increase in cost increased over time from 0.69 at day 1 to 1.65 at
day 100. This means early in the PAC stay patients with higher costs were less likely to be
readmitted, and later in the PAC stay patients with higher costs were more likely to be
readmitted. Results for cost should be interpreted as an average effect over the time period.

We then used forward selection to identify significant variables for the final model, resulting
in 13 independent variables. We then bootstrapped the data 1000 times using the candidate
variables in Table 1 for internal validation purposes. This did not identify any additional
variables selected =60% of the time to force into the final model. It did identify two
variables (internal bleeding, ostomy care) that were selected less than 50% of the time and
these were dropped from the analysis.

Outcomes analysis

Finally, we used multivariable logistic regression to evaluate the effect of hospital
readmission on post-PAC outcomes. We evaluated whether the patient returned to the
community by 100 days post-PAC discharge, the number of different living situations the
patient had in the year following PAC facility discharge, and mortality rate at 30 and 100
days after the index PAC facility discharge. Patients who died during their PAC facility stay
were excluded. We included age, gender, Charlson-Deyo score, index hospital length of stay,
and number of hospitalizations in the last six months as important potential confounders.
(13,17)

RESULTS

Timing of readmissions

Our final cohort included 3246 acute hospitalizations followed by a PAC facility stay among
2921 unique patients. Of these PAC facility stays, 739 (22.8%) had an index readmission
during the PAC stay. Readmissions tended to occur earlier in the stay, with 12.6% of all
readmissions occurring within 4 days of hospital discharge, 27.5% within 7 days of hospital
discharge and 49.5% within 14 days of discharge (Figure 1). One-fifth of readmissions
occurred more than 30 days after hospital discharge (22.2%). Year-on-year readmission rates
did not demonstrate a clear trend (Supplementary Appendix).

Risk factors for readmission

In univariable analysis, patients readmitted from PAC were more likely to be a minority
race/ethnicity, had a higher comorbidity score, had more hospitalizations in the six months
prior to admission, had a longer index hospital length of stay, were more cognitively and
functionally impaired, and were more likely to have a primary diagnosis of heart failure.
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Those who were not readmitted were more likely to be dual-eligible and to be treated for a
hip fracture (Table 1).

In terms of facility factors, readmissions were more common in patients visited more often
by PAC physicians and among patients residing in larger, for-profit PAC facilities. Mean
PAC facility length of stay was approximately one week less among those readmitted
compared to those not readmitted and PAC costs were also correspondingly lower.

Readmitted patients were more likely to be admitted to the PAC facility with an invasive
device such as a feeding tube or urinary catheter. They were also more likely to be receiving
advanced care such as dialysis, intravenous medications, ostomy care, or oxygen therapy and
received more medications overall. Of these, IV medications and oxygen therapy were most
commonly provided (>40% of readmitted patients). Readmitted patients were more likely to
have dyspnea, aspiration, vomiting, internal bleeding, and pressure ulcers at time of PAC
admission. Dyspnea, edema, pain, and active surgical wounds were the only conditions with
>25% prevalence in readmitted patients (Table 1).

In multivariable Cox regression analysis, more functionally disabled patients with markers
of higher acuity (more hospitalizations in the 6 months prior to the index hospitalization, a
longer hospital length of stay before PAC facility transfer, more physician visits in the PAC
facility, need for intravenous medications, and heart failure as the primary diagnosis)
admitted to larger, for-profit facilities were more likely to be readmitted (Table 2). Patients
who were dual-eligible with Medicaid and who were most cognitively impaired were less
likely to be readmitted to the hospital (Table 2). Survival curves began to diverge by 25 days
(Figure 2, Supplemental Appendix).

Outcomes of readmission

Patients who experienced hospital readmission during the PAC facility stay were less likely
to return to the community and were required to move more often between different living
situations compared to patients with PAC stays without a hospital readmission. They also
had increased 30-day and 100-day mortality (Table 3a). In multivariable analysis, readmitted
patients were twice as likely as non-readmitted patients to die in the 30 days following
hospital discharge and nearly four times as likely to die in the 100 days post-hospital
discharge (Table 3b).

DISCUSSION

In this nationally-representative sample of hospitalized Medicare beneficiaries discharged to
PAC facilities, hospital readmissions were frequent, occurred early in the PAC stay, and were
independently associated with a mortality rate similar to metastatic cancer in older patients.
(24)

Prior literature on readmissions from PAC includes only national descriptions of trends in
readmission rates(8) or single-center descriptions of care transition failures.(25-30) Findings
from the current analysis complement and advance these prior reports in providing new
insights into risk factors, timing, and outcomes of hospital readmission from PAC facilities.

JAm Med Dir Assoc. Author manuscript; available in PMC 2017 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Burke et al.

Page 7

Hospitals and PAC facilities struggle to achieve optimal outcomes for the patients who were
most likely to be readmitted: patients with long hospital stays and major disability who often
require advanced care (such as intravenous medications) and intensive monitoring (more
physician visits for conditions requiring frequent re-evaluation, such as heart failure). Under
a prospective payment system, hospitals are incentivized to discharge these patients as early
as possible,(1) and in contrast to discharges home, hospitals are not currently penalized for
readmissions from PAC facilities. PAC facilities may be substituting for prolonged hospital
care in some cases.(31) This may shortly change with passage of legislation authorizing
value-based purchasing for skilled nursing facility care, which includes a new 30-day
readmission quality measure.(32)

We speculate that financial incentives may also help explain why dual-eligible patients are
less likely to be readmitted: they have a payor (Medicaid) for long-term care if they fail to
rehabilitate under their Medicare benefit. Otherwise, in our anecdotal experience, they are
often readmitted to the hospital so the PAC facility does not bear the financial costs of
waiting to establish a payor for long-term (non-rehabilitative) care. Others have found
similar rates of readmission among dual-eligibles and non-dual eligibles.(33)

For these high-risk patients, our results suggest two critical interrelated areas to address to
improve patient outcomes: patient selection for PAC, and hospital and PAC facility care
processes. Discharging physicians (usually hospitalists) have little guidance for selecting
patients,(34,35) and often little knowledge of PAC facility care.(36) More evidence
regarding which patients benefit most from PAC facility care, and when patients are ready
for hospital discharge to PAC is needed. In terms of care processes, it is not clear which PAC
facilities deliver the highest-quality care or which hospitals and PAC facilities have the best
transitions of care practices; PAC facility quality measures do not correlate with readmission
rates.(37) Larger, for-profit PAC facilities were linked to higher readmission rates in our
study; prior work has found lower care quality in these facilities compared to not-for-profit
facilities.(38,39) Initial efforts by hospitals to identify optimal community nursing facilities
partners in Accountable Care Organizations reflect these challenges,(40) and new penalties
for readmissions from post-acute care facilities may signal their use as an indicator of the
degree to which systems of care are successfully integrated.

Among care processes, the process of rehabilitating patients is most in question. Impaired
functional status was associated with the highest risk of readmission in our study; evidence
of its impact on patient outcomes in other settings supports this finding.(18,41-45) However,
little is known about which patients benefit from skilled rehabilitation therapies,(46) which
therapies to utilize,(47-49) or when therapy is most effectively delivered.(50) This has
important downstream cost implications as patients who fail to rehabilitate may be confined
to nursing homes for long-term care.(51)

While variability in patient selection for PAC and in transitional care processes could not be
directly assessed by our data, we focus on these two areas because our results suggest the
highest-risk patients for readmission would be those for whom timing of hospital discharge
and optimal transitional care processes would be expected to make the largest difference in
outcomes. We also find support for this idea in the substantial variability in patient outcomes
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and regional spending on PAC that exists in the United States. Variability in patient
outcomes between different PAC sites is extreme, even after adjusting for patient
characteristics 30-day readmission rates range from 0-50%, 100-day community discharge
rates range from 0-84% between different PAC facilities).(10) This suggests different care
processes are applied at different sites. Similarly, regional spending on PAC is so large it
explains 73% of all the regional variability in Medicare spending across the United States.
(46,52) This suggests selection of patients for PAC is different in different regions.(34,35)

To this point, it is not known why there are such significant differences in patient outcomes
and in spending for PAC across different sites. Discovering the underlying reasons for these
would be a major contribution to better outcomes and lower costs, and our results may be
helpful in this regard, as they provide preliminary identification of the highest-risk patients
during the transition from hospital to PAC facility. Identifying these patients across different
sites and following their care trajectory may offer important insights into patient selection
and transitional care processes. New financial incentives such as Medicare’s Spending Per
Beneficiary (MSPB) may support rigorous examination of patient selection for PAC facility
care, transitions of care practices between the hospital and PAC facility, and use of
maximally effective therapies in PAC.(53) This measure tracks how many Medicare dollars
are spent on individual patients from 3 days before an acute hospitalization to 30 days post-
hospitalization, and incorporates this measurement into the hospital’s reimbursement under
value-based purchasing. Thus, it incentivizes hospitals to select the right level of care for
patients after discharge and to improve care processes across transitions to reduce MSPB
during this time period.

While awaiting further insights, hospitals and PAC facilities should focus on transitional care
processes. Failures in communication are common, and may cause preventable adverse
events and readmissions.(25,27,28) For example, the three most common categories of
preventable adverse events in PAC facilities found by the Office of the Inspector General
included medication errors, preventable infections (especially catheter-associated), and
inadequate patient monitoring. All could arguably be improved with better transitions of care
processes from hospital to PAC facility.(9,54) In this context, it is surprising that patients
seen more often during their PAC stay by supervising clinicians were also more likely to be
readmitted. We think it is most likely that this reflects the underlying illness of these
patients; if they were sicker, they were both more likely to be seen more often by clinicians
and to be readmitted. However, we plan to evaluate the pattern of timing and frequency of
supervising clinician visits between PAC facility admission and hospital readmission to
provide insights into the adequacy of patient monitoring among these clinicians. For
example, if visits were conducted late in the admission and clustered right before a
readmission, perhaps earlier visits would improve outcomes.

We were surprised that patients with lower cognitive function were less likely to be
readmitted than those with higher levels of cognitive function. Patients with significant
cognitive impairment are frequently discharged for rehabilitation after hospitalization,(55)
despite evidence they may be less likely to rehabilitate.(56) Anecdotally, this may be
because these patients do not have a payor for needed long-term nursing home care and are
discharged for rehabilitation under their Medicare benefit while their application for
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Medicaid, for example, is processed. They are also more likely to have do-not-hospitalize
and do-not-resuscitate orders and are correspondingly less likely to die in the hospital.
(57,58)

Our analysis should be interpreted in the context of the data source. There was only a
modest number of readmissions from PAC facilities in MCBS data. Hence, derivation and
validation of a prediction model for hospital readmission was not possible, and the risk
factors identified require validation in a larger sample. Our cost variable violated the
proportional hazards assumption despite multiple types of transformation and must be
interpreted with caution. We were not able to ascertain other important outcomes of hospital
readmission (such as functional status at 100 days post-discharge) as assessments at these
time points were not prespecified. PAC facilities during this time period used the MDS 2.0;
version 3.0 (implemented in 2010) contains improved assessments of delirium and
depression, important potential contributors to readmissions we were unable to assess. A
strength of our study was the ability to evaluate potential risk factors for readmission across
a variety of domains that may be poorly captured in other data sources in a nationally-
representative, longitudinal, claims-based data sample.

CONCLUSION

Our data suggest hospital readmissions from PAC facilities occur early in patients who are
more functionally disabled and require more intensive care, such as IV medications; in other
words, in patients who most closely resemble elderly hospitalized patients. The
consequences of readmission for these patients are dire, including a near-quadrupling of the
mortality rate and halving their rate of ever returning to the community, mandating further
evaluation of preventable risk factors in this population. While further analyses are needed,
our data suggest hospitals and post-acute care facilities could use the risk factors we
identified as contributing to hospital readmission to prospectively identify patients at high
risk, then use enhanced discharge planning prior to hospital discharge (to allow more time to
improve functional status or complete a course of IV medication, for example) and
transitions of care processes after discharge (for example, to facilitate more intensive patient
monitoring early in the course, when many readmissions occur) with the goal of preventing
readmission.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figurel.
Timing of readmissions from post-acute care are displayed. Day 0 is equivalent to the day of

transfer from the hospital to the PAC facility. 22.2% of the 739 readmissions occurred after
day 30 and are not displayed here.
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Figure 2.
The survival curve for readmission or death for functional status is displayed. The survival

curve incorporates values at the mean for continuous variables and at the reference for other
categorical variables considered significant in the multivariable regression.
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Table 1
Characteristics of hospital dischargesto PAC facilities by readmission status

The most common 5 hospital discharge diagnoses were chosen to display. Higher Barthel Index scores are
equivalent to higher function. This score was categorized with scores 0-30 = low function, 31-60= moderate
function, and >60 high function. In contrast, higher cognitive performance scores connote lower function;
these were also categorized as 0 = high cognitive function, 1 = moderate cognitive function, 2-6 = low
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cognitive function.

Readmitted Not readmitted
N=739 (22.8%) N=2507 (77.2%)

Characteristics (95%Cl) (95%Cl) p-value
Patient Char acteristics
Age = 80 (%) 64.4 (61.0-67.9) 66.2 (64.3-68.0) 0.37
Male (%) 38.4 (35.1-42.1) 34.9 (33.1-36.8) 0.07
Minority race/ethnicity (%) 15.0 (12.4-17.6) 10.5 (9.3-11.7) <0.001
Dual-eligible (%) 51.2 (47.6-54.8) 70.5 (68.7-72.3) <0.001
Charlson-Deyo score (mean) 1.2 (1.1-1.3) 0.8 (0.7-0.8) <0.001
Hospitalizations in prior 6 mos (mean) 0.6 (0.5-0.7) 0.3(0.3-0.4) <0.001
Hospital discharge diagnosis (%)

Congestive heart failure 6.9 (5.1-8.7) 4.0(3.3-4.8) <0.001

Pneumonia 6.9 (5.1-8.7) 5.5 (4.6-6.4) 0.15

Hip fracture 2.8 (1.6-3.9) 5.0 (4.1-5.8) 0.01

Acute CVA 2.7 (1.5-3.9) 2.8 (2.2-3.4) 0.77

Osteoarthritis 1.4 (0.6-2.3) 25(1.9-3.1) 0.09
Hospital length of stay, days (mean) 11.9 (10.9-12.9) 8.8 (8.4-9.2) <0.001
Functional status on PAC admission

High function 6.5 (4.7-8.3) 14.5 (13.1-15.9) <0.001

Moderate function 25.9 (27.7-29.1) 33.7 (31.9-35.6) <0.001

Low function 67.7 (64.3-71.1) 51.8 (49.8-53.8) <0.001
Cognitive Performance Score

High (most disabled) 55.5 (51.9-59.1) 50.0 (48.0-52.0) 0.002

Moderate 11.6 (9.3-13.9) 11.3 (10.1-12.5) 0.80

Low (least disabled) 32.9 (29.5-36.3) 39.7 (37.8-41.6) <0.001
PAC facility characteristics
For-profit ownership (%) 72.0 (68.8-75.2) 62.9 (61.0-64.8) <0.001
Number of residents (mean) 142.0 (135.0-149.0) 130.4 (126.8-134.0) <0.001
% Medicare-certified beds (mean) 98.8 (98.3-99.3) 98.2 (97.8-98.6) 0.13
Average length of stay, days 23.1(21.1-25.1) 32.2(31.1-33.4) <0.001
Average cost of stay, dollars 7827 (7198-8456) 11053 (10672-11433)  <0.001
Number of MD visits in PAC (mean) 3.6 (3.4-3.8) 2.6 (2.5-2.7) <0.001
Invasive devicesin PAC
Intravenous catheter (%) 14.1 (11.6-16.7) 12.7 (11.4-14.0) 0.30
Feeding tube (%) 9.4 (7.3-11.5) 430 (3.4-4.9) <0.001
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Readmitted Not readmitted

N=739 (22.8%) N=2507 (77.2%)
Characteristics (95%Cl) (95%Cl) p-value
Urinary catheter (%) 30.4 (27.0-33.7) 22.9 (21.2-24.5) <0.001
Advanced care provided in PAC
Chemotherapy (%) 0.5 (0.0-1.1) 0.4 (0.0-0.6) 0.72
Dialysis (%) 5.0 (3.4-6.6) 1.9 (1.4-2.5) <0.001
Intravenous medications (%) 64.8 (61.4-68.3) 58.8 (56.9-60.7) 0.003
Monitor fluid balance (%) 55.5 (51.9-59.1) 51.5 (49.5-53.5) 0.06
Ostomy care (%) 7.0 (5.2-8.9) 3.7 (3.0-4.5) <0.001
Tracheostomy care (%) 1.0 (0.3-1.7) 0.7 (0.4-1.0) 0.54
Oxygen therapy (%) 41.3 (37.7-44.8) 33.4 (31.5-35.2) <0.001
Transfusions (%) 8.7 (6.9-8.7) 7.5 (6.5-8.6) 0.31
Active medical conditionsin PAC
Dyspnea (%) 25.2 (22.0-28.3) 17.6 (16.2-19.1) <0.001
Dehydration (%) 3.3 (2.0-4.5) 49 (4.1-5.8) 0.06
Edema (%) 36.9 (33.5-40.4) 34.1 (32.2-35.9) 0.15
Fever (%) 7.2 (5.3-9.0) 5.6 (5.3-9.0) 0.12
Hallucinations (%) 3.4 (2.1-4.7) 2.8 (2.2-3.5) 0.44
Internal bleeding (%) 3.9 (2.5-5.3) 1.6 (1.1-2.1) <0.001
Lung aspiration (%) 14 (0.5-2.2) 0.6 (0.3-0.9) 0.04
Vomiting (%) 4.3(2.9-5.8) 2.3(1.6-2.8) 0.002
Presence of surgical wounds (%) 25.4 (22.3-28.6) 29.8 (28.0-31.6) 0.02
Pressure ulcers (%) 27.5(24.3-30.7) 17.4 (15.9-18.8) <0.001
Active complaints of pain (%) 56.9 (53.3-60.4) 59.1 (57.2-61.0) 0.29
High-risk medicationsin PAC
Meds received in last 7 days (mean) 12.0 (11.7-12.4) 11.3 (11.1-11.5) <0.001
Received antipsychotic (%) 0.9 (0.7-1.0) 0.8 (0.7-0.9) 0.33
Received anxiolytic/hypnotic (%) 1.1(1.0-1.2) 1.2 (1.0-1.3) 0.46
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Significant hazard ratiosfor readmission in Cox regression analysis

Table 2

Page 18

Cost violates the proportional hazards assumption. Functional status was measured using the Barthel Index,
cognitive status using the Cognitive Performance Scale.

Characteristics

Hazard ratio (95% CI)

Functional status
Low vs. high
Moderate vs. high
Number of physician visits (>1 vs. 0)
Intravenous medications
Ownership (for-profit vs. non-profit)
Index hospital length of stay (log-transformed)
Heart failure primary diagnosis
Size of facility (>100 beds vs. 100 beds or less)
Previous admissions in last 6 months (per admission)
Index hospitalization length of stay (log-transformed)
Cognitive performance
Low vs. high
Moderate vs. high
Dual-eligible (Medicare+Medicaid vs Medicare-only)

Cost of PAC stay

478 (3.22-7.10)
2.79 (1.87-4.15)
1.82 (1.50-2.21)
1.63 (1.39-1.92)
1.43 (1.21-1.69)
1.41 (1.28-1.56)
1.40 (1.06-1.84)
1.35 (1.19-1.53)
1.25 (1.16-1.35)
1.21 (1.10-1.34)

0.80 (0.67-0.96)
0.96 (0.74-1.25)
0.80 (0.68-0.94)
0.68 (0.65-0.71)
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Living in community refers to residence outside a nursing home at 100 days following index PAC facility
discharge. Number of different living situations is calculated at 1 year. Logistic regression used to calculate

odds ratios was adjusted for age, gender, Charlson-Deyo score, and index hospitalization length of stay.

a. Association of readmission with patient outcomes

Outcome Readmitted Not readmitted  P-value
(95% ClI) (95% ClI)

Living in community (%) 45.1 (41.5-48.7) 64.9 (63.0-66.8)  <0.001

Different living situations (mean) 5.4 (5.3-5.6) 3.4 (3.3-3.5) <0.001

Mortality at 30 days (%) 18.9 (16.1-21.8) 8.6 (7.5-9.7) <0.001

Mortality at 100 days (%) 39.9 (36.4-435) 14.5(13.1-15.9) <0.001

b. Association of readmission with patient outcomes

Unadjusted OR Adjusted OR

Outcome (95% CI) (95% CI)
Living in community 0.44 (0.44-0.52) 0.52 (0.44-0.62)
Different living situations, >2 versus 2 or less  13.96 (5.16-37.73)  13.15 (4.86-35.58)
Mortality (30 days) 2.18 (1.75-2.72) 2.01 (1.60-2.54)
Mortality (100 days) 3.92 (3.26-4.72) 3.79 (3.13-4.59)
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