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Abstract

Background—Many adults are discharged to skilled nursing facilities (SNFs) prior to returning
home from the hospital. Patient characteristics and factors that can help to prevent post-discharge
adverse outcomes are poorly understood.

Objective—To identify whether early post SNF discharge care reduces likelihood of 30 day
hospital readmissions.

Design—Secondary data analysis using the Electronic Medical Record, Medicare, Medicaid and
the Minimum Data Set.

Participants/Setting—Older (age > 65), community dwelling adults admitted to a safety net
hospital in the Midwest for 3 or more nights and discharged home after a SNF stay (n=1,543).

Measurements—The primary outcome was hospital readmission within 30 days of SNF
discharge. The primary independent variables were either a home health visit or an outpatient
provider visit within a week of SNF discharge.

Corresponding Author: Jennifer L Carnahan, MD MPH, U Center for Aging Research, Regenstrief Institute, Inc., 1101 West 10th
Street, Indianapolis, IN 46202-3012, jenncarn@iupui.edu, Tel 317.274.9202, Fax 317.274.9307.

No authors have conflicts of interest to report.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://core.ac.uk/display/199435793?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Carnahan et al.

Page 2

Results—Out of 8,754 community dwelling, hospitalized older adults, 3,025 (34.6%) were
discharged to a SNF, of whom 1,543 (51.0%) returned home. Among the SNF to home group, a
home health visit within a week of SNF discharge was associated with reduced hazard of 30-day
hospital readmission (adjusted hazard ratio (aHR) 0.61, p<0.001) but outpatient provider visits
were not associated with reduced risk of hospital readmission (aHR=0.67, p= 0.821).

Conclusion—TFor patients discharged from a SNF to home, the finding that a home health visit
within a week of discharge is associated with reduced hazard of 30 day hospital readmissions
suggests a potential avenue for intervention.
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Introduction

Since 1990, there has been a dramatic rise in patients discharged from the hospital to a
skilled nursing facility (SNF), from 20 million bed days per year to over 50 million.1:2 This
rise in SNF use has been accompanied by a decrease in hospital length of stay (LOS) and an
increase in the acuity of patients arriving in SNFs.2:3 Community dwelling older patients
enter a familiar cycle when they become acutely ill that includes the following points of care
(Figure 1): hospital admission, discharge to SNF, and eventual transition back home. Despite
this common trajectory, there is very little evidence regarding the distinct patient
characteristics, needs and outcomes of this transition from a SNF to home. 24

There is evidence that after a discharge from fospitalto home, patients are at risk of adverse
drug events, lost inpatient test results, social isolation, Emergency Department (ED) visits
and hospital readmissions.>’ Patients who are discharged home from SNFs are generally
more vulnerable to poor outcomes than patients who are discharged directly home from
hospitals, and thus are at higher risk of adverse outcomes.3 However, little is known about
the transition from SNF to home or the risk factors for adverse outcomes such as hospital
readmission. Care in SNFs has come under amplified scrutiny as evidenced by Medicare
rules to levy 30-day readmission penalties on SNFs.8 Data are needed to identify both risk
factors for adverse outcomes such as readmission and potential targets for intervention.

In the hospital to home literature, early outpatient follow-up, such as early home health visits
and early provider visits, have been identified as potential targets for intervention, yet, the
evidence for each intervention is mixed. Increased readmissions for post-hospital patients
with primary care follow up has been demonstrated in observational studies however, other
studies have demonstrated reduced ED visits and hospital admissions for patients who
frequently utilize primary care.%-11 The same conflicting results are seen in studies of home
health interventions.12-17 For example, one study found surgical patients discharged home
with home healthcare were more likely to have a “nonsevere” readmission but not a
“severe”readmission, with severe readmission being defined by whether or not an invasive
procedure is performed during the readmission stay.1® Another study of heart failure patients
found that neither one week home health nor one week primary care visits were preventative
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of 30-day readmissions but, in combination, they significantly reduced the likelihood of
hospital readmissions.14

Primary care follow up within a week of SNF discharge is the recommended best practice by
the American Geriatrics Society, the Society of General Internal Medicine and AMDA-The
Society for Post-Acute and Long Term Care.18 Yet there is little empiric evidence for this
approach for the SNF to home population, and few of the published interventions aimed at
improving the SNF to home transition incorporate tactics that include partnering with
outpatient care providers into their program.19-21 We conducted a secondary data analysis to
determine whether early outpatient follow-up is associated with hospital readmission. The
primary hypothesis of our study is that patients who have early post-discharge care, here
meaning an outpatient clinic visit or home health visit within a week of SNF discharge, will
be less likely to return to the hospital within 30 days of SNF discharge.

Study Design

Patients

This is a secondary data analysis utilizing the Older Adults Transition Study (OATS)
database. The OATS database has been described elsewhere.22:23 This database includes a
cohort of 33,386 patients cared for at a safety net hospital in central Indiana. Eskenazi
Health (formerly Wishard Memorial Hospital) includes a hospital plus eight community
health centers that primarily serve a vulnerable patient population in Indianapolis, IN. Older
adults in the cohort were seen at Eskenazi Health during the study period between January 1,
2007 and October 1, 2010. The OATS database combines data from Medicare and Medicaid
claims, the Minimum Data Set (MDS), Outcome and Assessment Information Set (OASIS)
and Eskenazi's local electronic medical records. This data enabled us to monitor patients'
transitions across settings of care over time. The Indiana University Institutional Review
Board approved this study.

We identified Medicare or dual eligible (Medicare and Medicaid) enrollees who experienced
an acute hospitalization of greater than or equal to three nights and were then discharged
home or to a SNF (Figure 2). Inclusion in the cohort was confirmed by matching the hospital
discharge date to the SNF admission date. We excluded patients who died in the SNF,
patients who did not enter the SNF directly from the hospital, and long stay patients (> 106
days based on a previous study?4). We limited the eligible hospitalization period because of
the change in MDS versions from 2.0 to 3.0 on October 1, 2010. OATS data were extracted
one year prior and one year after the index hospitalization and SNF stay. All included
patients had a SNF discharge date prior to October 1, 2010, the date MDS 3.0 was
universally instituted with outcomes data through September 30, 2011.

Data Collection

Data extracted from the OATS database included demographic data, data on the degree of
pre-hospitalization health care use, pre-SNF inpatient hospitalization characteristics, and
post-discharge healthcare utilization. The MDS enabled collection of detailed data obtained
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while in the SNF including in-SNF patient characteristics, and common geriatric syndromes
and conditions. Electronic medical record and Medicare billing diagnosis codes for common
chronic comorbidities were also examined using lists of ICD-9 diagnosis codes from
previous studies?2-2> Hospital admission diagnosis codes were grouped into the general
systems based categories, for example, diagnoses in the 400s were circulatory. We calculated
the LACE Index using hospital admission claims data. A LACE score greater than 10
identifies patients who have a high likelihood of 30-day hospital readmission or mortality.26

The MDS and electronic medical record allowed for more detailed data than claims data
alone to be collected including in-SNF patient characteristics such as ADLs, and common
geriatric syndromes such as sensory impairment, falls, medication and weight. ADL scores
were derived from MDS data using a 6 point scale with higher scores indicating worse ADL
functioning.2” We used the MDS to quantify the use of potentially unsafe medications
(antipsychotics, anxiolytics, and hypnotics). Polypharmacy was defined as seven or more
medications based on the least strict count from a panel of experts consensus via Delphi
process.28

Our primary outcome variable, hospital readmission, was defined as readmission to an acute
care hospital within 30 days of discharge from the SNF. We identified home health visits by
using billing data from the OASIS home health dataset, and we identified outpatient
provider visits using CMS billing data. The providers may be specialists or generalists,
physicians or advanced practitioners. In either case, we used the first date of either home
health or an outpatient clinic visit to determine whether they occurred within a week of SNF
discharge or later.

We assessed the bivariate associations between hospital readmission within 30 days and
demographic, geriatric, and other patient characteristics by using chi-square tests for
categorical data, and t tests for continuous variables; skewed variables were compared using
Wilcoxon tests. To account for the inflation of Type 1 error rate, we adjusted p values by
using the False Discovery Rate methods.2® We conducted a survival analysis to evaluate the
distributions of time from SNF discharge to hospital readmission. Patients who were not
readmitted were censored at the end of the 30 day period after SNF discharge. Similarly,
patients who died within the first 30 days were censored at the time of death. Kaplan-Meier
estimates of the survival functions for the SNF to home and hospital to home groups were
presented to depict the survival functions. We compared the survival functions using the
Wilcoxon test. Similarly we examined the distributions of time to outpatient visits. Finally,
Cox proportional hazard models were used to model the times from discharge to
readmission. Independent variables included the basic demographic and clinical
characteristics, pre-hospital, hospital, and SNF events, as well as post hospital health care
utilization. The independent variables entered the model by block in the aforementioned
sequence. The final model was constructed based on the research team's content expertise,
with the aid of values of Akaike's Information Criteria (AIC). All analyses were
implemented using SAS v9.4 software (SAS Institute, Cary, NC). P values less than 0.05
were considered statistically significant.
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The sample cohort included 8,754 community dwelling patients admitted to the hospital for
a minimum of three nights during our study time frame (Figure 2). Of those, 859 died while
inpatient. Patients discharged directly home totaled 4,577 (hospital to home cohort) and
patients discharged to the SNF, 3,090. The remaining 293 did not qualify for the study
because they were discharged elsewhere such as an inpatient rehabilitation unit or a long-
term acute care hospital. Of the SNF patients, 1,543 were discharged home within 106 days
of hospital admission (SNF to home group).

In the bivariate comparison of patients readmitted to the hospital within 30 days of SNF
discharge and those who were not (Table 1), we found that 30 day hospital readmission was
associated with ED visits prior to the index hospital admission (p<0.001), dual eligibility
(p=0.039), higher comorbidity counts (p<0.001), and the common comorbidities of heart
disease, heart failure, and COPD (p values are 0.194, 0.002, and 0.005 respectively). Fewer
patients who had had falls within the 30 days prior to admission were readmitted after SNF
discharge (p=0.022). Patients admitted to the hospital for circulatory disorders (p=0.009) or
pulmonary disorders (p=0.011) were more likely to be readmitted to the hospital within 30
days of SNF discharge. Those with a longer average hospital LOS were also more likely to
be readmitted (p=0.039). Readmitted patients had higher LACE scores on average than those
who were not (p<0.001).

Several factors were examined from the MDS data collected during the SNF stay, including
incontinence, sensory impairment, and SNF LOS. The only variable that was significantly
associated with hospital readmission during the 30 days following SNF discharge was ED
transfer during the SNF stay (p=0.003). After SNF discharge, those who died within 30 days
were more likely to have been readmitted to the hospital, pre-death.

Kaplan-Meier estimates of time to readmission showed those who had a home health visit
within a week of SNF discharge were less likely to have early readmission in the first 30
days than those who did not (p<0.001 per Wilcoxon test; Figure 3A). We found no
difference in 30-day readmission rate among older adults discharged from a SNF between
groups with and without an early ambulatory care visit (Figure 3B). Because the Kaplan-
Meier curve appeared as though it may be significant prior to 30 days, we examined one,
two and three week intervals for home care visits and outpatient visits. At all of these
intervals, the home care visit was significantly associated with reduced likelihood of
readmission. The outpatient clinic visits were associated with reduced likelihood of
readmission at weeks 2 and 3 (p=0.009 and p=0.028) but not at weeks 1 or 30 days (p=0.172
and p=0.252). Finally, the multivariable Cox proportional hazards model analysis confirmed
a lower hazard of 30 day post SNF hospital readmission when a home health visit occurred
within a week of discharge from the SNF (p<0.001; Table 2). Outpatient visits with
providers within a week of discharge were not associated with reduced hazard of a 30 day
hospital readmission.
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Discussion

In this study, we found that home health visits within a week of SNF discharge were
associated with reduced 30 day hospital readmissions. Outpatient clinician visits were
associated with reduced hospital readmissions at weeks 2 and 3 but not overall 30 day
readmissions. Home health visits can involve therapy, lab test monitoring, assistance with
medication reconciliation and management, collaboration with family caregivers, in addition
to early identification of environmental or social factors which may contribute to
readmission.”-39:31 The ability of home health visits to provide insight on the home
environment in addition to catching errors in a smooth transition of care may help explain
the significance of the home health visit. These findings raise the question of whether an
early home health visit may be a potential intervention to reduce hospital readmissions after
a transition from SNF to home. A qualitative study or a study using more detailed OASIS
billing data may lend insight to this important question. What is not clear from this
secondary data analysis is what specific aspects of home health visits are helping patients to
remain at home, especially since this group is high risk for hospital admission.32 Future
research is needed to explore this important question.

In contrast, clinician visits were not significantly associated with reduced 30 day
readmission, though there was an effect at two and three weeks. It is possible that these
visits could be both preventative when they clarify transitions issues but also causative when
clearly sick patients are sent back to the hospital from a clinic. Home health visits would
also likely identify patients needing more acute level care but possibly less so because their
assessments can be less intense than a clinic visit or because they refer ill-appearing patients
to the clinic for further work-up. Thus, patients would be readmitted after these clinic visits.
More fine tuned studies of the role of post-SNF clinic visits and home health visits are
warranted.

In bivariate analyses, we found that several demographic factors that have been found to be
associated with hospital readmission after discharge home such as age, race and gender were
not significantly associated with hospital readmission after SNF discharge in our population
of interest.13:30.33 Having Medicaid insurance, which may be a proxy for more
disadvantaged socioeconomic status, was associated with readmission in bivariate analysis
but was no longer significant in the multivariable model. Currently, the nursing home
hospital readmission penalty adjusts for gender because women are thought to be
significantly lower risk for readmission.34 Additional sociodemographic variables are being
considered as candidates to add to the risk stratification formula for hospital readmission
penalties.13 The lack of association between demographic variables and readmission after
SNF discharge suggest that this risk adjustment may not be warranted.

In terms of comorbidities and hospital diagnoses it is unsurprising that cardiac and
pulmonary disorders are significant both as chronic diseases and as acute exacerbating
conditions (Table 1). In readmissions literature, patients with these comorbidities are
recognized as high risk for hospital readmission.3>-371t is intriguing however that having a
fall prior to admission indicates one is less likely to be readmitted. One of the more common
reasons for patients to be transferred from nursing homes to EDs is falls in the facility and
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falls are a common post-hospital discharge adverse event.8:38:39 The incidence of falls
increases with age and is high among nursing home residents overall.? It is possible that
because falls represent an acute event that those patients with some physical reserve can
recuperate to previous level of function. Those discharged to SNFs who have experienced
falls may do so because of the fall and not because of the overall frailty that lands patients
with exacerbations of chronic comorbidities such as heart failure and COPD in a SNF. This
is borne out in the hospital diagnoses that are associated with readmission. Injury is less
likely to be associated with 30-day readmission whereas, admission diagnoses for heart or
pulmonary conditions are more likely to be. It is also possible that those who do not revert to
pre-fall levels of function may convert to long stay patients.*

Other findings from the bivariate analyses, while not significant in the final regression model
were still of interest clinically. For example, there was a high number of ED transfers and
hospital admissions during the patients' stays in the SNFs. Several efforts are underway now
to reduce avoidable transfers of long term nursing home patients.#2:43 Extension of these
efforts may also be warranted in the short stay SNF population of patients.

Limitations of the study include that it is retrospective and that the cohort is only comprised
of patients seen at our urban, safety net hospital in Indiana. Therefore, our findings may not
generalize to other patient populations. The post-acute care environment has evolved
somewhat since our data was collected however, the basic question of whether prevention of
adverse post SNF discharge outcomes should focus on early provider care or early home
health visits remains true today. Although home health care was significantly associated
with reduced readmissions, this study does not provide information on the specific aspects of
home care that were beneficial. A future study of this would enable home health providers to
provide more targeted care to post-SNF patients who are high risk for readmission.

Conclusion

The finding that home health visits within a week of SNF discharge are associated with
lower hazard of 30 day hospital readmission suggests that early home health should be
further examined as a potential intervention to improve outcomes for this population. More
study of what aspects of a home health visit are preventative and why outpatient provider
visits may or may not be preventative is warranted to better serve this unique, growing, and
vulnerable group of patients.
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Figure 1. Hospital to SNF to Home Trajectory
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Skilled Nursing Facility

4

We describe two populations: 1) the Hospital to Home Group which traverses Arrow 1A
followed by Arrow 1B and; 2) the SNF to Home Group which traverses Arrows 1A, 2A, and

3A.
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OATS Database
n= 33, 386

Community dwelling patients hospitalized
during study time frame for > 3 nights®
n= 8,754
(26.2%)*

Discharged elsewhere
— n=293(3.3%)

. Inpatient deaths
n=859 (9.8%)

-~

Discharged home
n= 4,577 (52.3%)

r

Discharged to SNF
n= 3,025 (34.6%)

f Discharged to other location )
N=641(21.2%)

Died in SNF
" n= 398 (13.2%)

Home after > 106 days
n= 443 (14.6%)

E -

SNF to home
n= 1,543
(51.0%)

Figure 2. Primary Cohort Flowchart
*Hospital admit dates are: 1/1/07-6/16/10. SNF subjects must be discharged from the SNF

prior to 10/1/10.
** Percentages reported are the percent taken from the previous population on the figure;
thus, 26.2% of the total OATS cohort was hospitalized during our study timeframe.
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Figure 3. Product limit estimator graphs
3A.: Hospital readmissions for those who had home health within a week versus those who

did not.

Wilcoxon p-value for equality across state: p<0.001

3B.: Hospital readmissions for those who had outpatient visits within a week versus those
who did not.

Wilcoxon p-value for equality across state: p=0.252
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SNF to home patients readmitted to the hospital in 30 days versus not readmitted

SNF to home cohort | 30-day readmissions No 30-day P-value (multiple
n=1,543 n=225 (14.6%) readmission n=1,318 test adjustment
(85.4%) using False
Discovery Rate)
Demographics
Age 78 (36 — 103) 77 (61 - 96) 78 (36 — 103) 551
Gender (female) 1069 (69.4) 147 (65.9) 922 (70.0) 413
White 1014 (67.6) 159 (71.6) 855 (66.9) 321
Black 486 (32.4) 63 (28.4) 423 (33.1)
BMI 27 (12 - 147) 26 (13 - 64) 27 (12 - 147) 1.000
Dual Eligible 714 (46.3) 122 (54.2) 592 (44.9) .039
Lives Alone 671 (43.6) 96 (42.7) 575 (43.7) 837
<High school 497 (32.6) 76 (34.4) 421 (32.3) 729
>High school 1027 (67.4) 145 (65.6) 882 (67.7)
Comorbidities number 6(0-11) 7(0-11) 6(0-11) <.001
CAD 1037 (67.2) 170 (75.6) 867 (65.8) 019
CHF 912 (59.1) 158 (70.2) 754 (57.2) .002
HTN 1488 (96.4) 218 (96.9) 1270 (96.4) 821
Arthritis 1221 (79.1) 189 (84.0) 1032 (78.3) .148
Diabetes 934 (60.5) 150 (66.7) 784 (59.5) 124
COPD 919 (59.6) 157 (69.8) 762 (57.8) .005
Cancer 831 (53.9) 138 (61.3) 693 (52.6) .055
Liver disease 318 (20.6) 55 (24.4) 263 (20.0) .282
Stroke 438 (28.4) 79 (35.1) 359 (27.2) .055
Renal 137 (8.9) 26 (11.6) 111 (8.4) 282
Dementia 727 (47.1) 113 (50.2) 614 (46.6) 481
Pre hospital events
Falls in past 30 days 568 (36.8) 64 (28.4) 504 (38.2) 022
Home Health 28 (1.8) 2(0.9) 26 (2.0) 318
ED visits 375 (24.3) 80 (35.6) 295 (22.4) <.001
Hospital events and diagnoses
Hospital Admit dx ™
Injury 271 (17.6) 27 (12.0) 244 (18.5) .059
MSK 168 (10.9) 15 (6.7) 153 (11.6) .088
Blood 12 (0.8) 1(0.4) 11 (0.8) 729
Circulatory 323(20.9) 65 (28.9) 258 (19.6) .009
Congenital 2(0.1) 0 (0) 2(0.2) 729
Dermatologic 24 (1.6) 6(2.7) 18 (1.4) .300
Endocrine 66 (4.3) 15 (6.7) 51 (3.9) 151
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SNF to home cohort
n=1,543

30-day readmissions
n=225 (14.6%)

No 30-day
readmission n=1,318
(85.4%)

P-value (multiple
test adjustment
using False
Discovery Rate)

home)

Gastrointestinal 76 (4.9) 10 (4.4) 66 (5.0) .821
Genitourinary 123 (8.0) 11 (4.9) 112 (8.5) 169
Infectious 62 (4.0) 5(2.2) 57 (4.3) .296
Mental 30 (1.94) 4(1.8) 26 (2.0) .889
Neoplasm 53 (3.4) 9 (4.0 44 (3.3) .769
Nervous System 52 (3.4) 4(1.8) 48 (3.6) .305
Pulmonary 158 (10.2) 36 (16.0) 122 (9.3) 011
ICU admission 490 (31.8) 76 (33.8) 414 (31.4) .688
ICU LOS 4(1-31) 4(1-31) 4(1-31) 658
LACE score 12 (4-19) 13 (7-19) 12 (4-19) <.001
Hospital LOS 7(3-82) 8(3-82) 7(3-47) .039
SNF events and diagnoses
Incontinence 512 (33.2) 63 (28.0) 449 (34.1) .185
Sensory impairment (hearing) 195 (12.6) 34 (15.1) 161 (12.2) 413
Sensory impairment (vision) 194 (12.6) 30 (13.3) 164 (12.4) .821
ADL score 3(0-6) 3(0-6) 3(0-6) 769
SNF LOS 35 (3 - 107) 35 (10 - 107) 35 (3 - 107) 887
SNF emergency department transfer 280 (18.2) 60 (26.7) 220 (16.7) .003
(any)
Post Hospital Utilization
Polypharmacy (= 7 medications) 779 (85.3) 126 (88.1) 653 (84.8) 481
Outpatient visit within one week 355 (23.0) 45 (20.0) 310 (23.5) 435
Home health care within 1 week 778 (50.4) 102 (45.3) 676 (51.3) 464
30 day mortality (post discharge to 14 (0.9) 7.1 7(0.5) .002

*
Of the hospital admissions diagnosis codes, 123 were excluded from analysis because they were missing or not able to be categorized in the

standard systems- based categories.

Values are medians (minimum - maximum) for continuous variables and frequencies (percentages) for categorical variables. For continuous
variables, p-values are from Student's t-tests and Wilcoxon rank-sum tests. For categorical variables, p-values are from Chi-Square tests. Age is

mean plus standard deviation
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