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Abstract

Background—Hospital readmissions from skilled nursing facilities (SNFs) are common.
Previous research has not examined how assessments of avoidable readmissions differ between
hospital and SNF perspectives.

Objectives—To determine the percentage of readmissions from post-acute care that are
considered potentially avoidable from hospital and SNF perspectives.

Design—~Prospective cohort study
Setting—One academic medical center and 23 SNFs.

Participants—We included patients from a quality improvement trial aimed at reducing hospital
readmissions among patients discharged to SNFs. We included Medicare patients who were
discharged to one of 23 regional SNFs between January 2013 and January 2015, and readmitted to
the hospital within 30 days.

Measurements—Hospital-based physicians and SNF-based staff performed structured root-
cause analyses (RCA) on a sample of readmissions from a participating SNF to the index hospital.
RCAs reported avoidability and factors contributing to readmissions.

Results—The 30-day unplanned readmission rate to the index hospital from SNFs was 14.5%
(262 hospital readmissions of 1808 discharges). 120 readmissions had RCA from both the hospital
and SNF. The percentage of readmissions rated as potentially avoidable was 30.0% and 13.3%
according to hospital and SNF staff, respectively. Hospital and SNF ratings of potential
avoidability agreed for 73.3% (88 of the 120 readmissions), but readmission factors varied
between settings. Diagnostic problems and improved management of changes in conditions were
the most common avoidable readmission factors by hospitals and SNFs, respectively.
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Conclusions—A substantial percentage of hospital readmissions from SNFs are rated as
potentially avoidable. The ratings and factors underlying avoidability differ between hospital and
SNF staff. These data support the need for joint accountability and collaboration for future
readmission reduction efforts between hospitals and their SNF partners.

Keywords

hospital readmissions; skilled nursing facility; transitions of care

INTRODUCTION

Patients, providers, and payers recognize unnecessary hospital admissions from skilled
nursing facilities (SNFs) as a deficit in quality and value.> Hospitals discharge an increasing
number of patients to SNFs with high rates of readmission.2-3 The Office of the Inspector
Generally reported that in 2011 one in five patients continue to be readmitted within 30 days
of SNF admission®. Medicare patients discharged to SNFs may be especially vulnerable to
readmission due to multiple comorbidities,® complex acute care needs, and deficits in
interfacility communication® upon transition between hospitals and SNFs.

Previous research on potentially avoidable readmissions (PARs) among SNF patients has
largely focused on the most common diagnoses based on administrative data.” Studies in
which expert panels have reviewed SNF and hospital records have rated 40% - 68% as
potentially avoidable.8:9 Other studies using large administrative databases that defined
PARs based on a list of diagnoses have found that 23% - 60% of hospitalizations from SNFs
are associated with a condition that can often be managed outside of a hospital.19-12 These
latter studies are limited because they do not account for many factors that can contribute to
decisions to transfer and admit to the hospital.13:14

Data from root cause analyses (RCAs) of close to 6,000 hospital transfers selected for
review by SNF staff during implementation of the INTERACT (Interventions to Reduce
Acute Care Transfers) quality improvement program indicate that, in retrospect, SNF staff
considered approximately 23% of transfers potentially avoidable.2>17 No prior studies have
performed RCAs on readmissions among patients discharged to SNFs from the perspective
of both hospital and SNF staff. Both perspectives may yield a more complete understanding
of PARs and help guide future quality improvement efforts to reduce unnecessary hospital
readmissions.18 In addition, even if both sites agree about the frequency of PARS, the
different viewpoints may identify unique opportunities for improvement. Thus, the goal of
this study was to evaluate the frequency and factors associated with PARs among Medicare
patients discharged to SNFs using structured RCAs performed on the same cases by both
hospital physicians and SNF staff.

METHODS

Participants and Setting

We included patients at one tertiary academic medical center, who were part of a quality
improvement trial aimed at reducing hospital readmissions among patients discharged to
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SNFs. We included Medicare patients who were discharged to one of 23 regional SNFs
between January 2013 and January 2015 and who were readmitted to the same hospital
within 30 days of hospital discharge. To ensure that data were available from both the
hospital and SNF perspectives, we excluded patients if they were readmitted to the hospital
from a location other than the SNF. In addition, we excluded patients if they were readmitted
from the SNF to a different acute care hospital. Finally, we excluded readmissions that
occurred after January 2015 (project ended April 2015) due to limited resources for
adjudication. The project was recognized by the university's Institutional Review Board as a
quality improvement initiative, and informed consent was waived.

The IMPACT-INTERACT Intervention

Improving Post-Acute Care Transfers (IMPACT) is a multicomponent transitional care
intervention focused on improving the care transition process from the hospital to SNF. As
part of IMPACT, trained transition advocates (nurse-practitioners and registered nurses)
assessed geriatric conditions using standardized instruments, provided assistance with
advance care planning, and assisted in medication management. In addition, we employed
strategies to improve communication between the hospital and SNF, including structured
forms and a transition advocate-to-SNF nurse telephone call within 24-hours of SNF
admission. We trained SNF staff and provided ongoing support to implement the
INTERACT quality improvement program. This program included tools designed to
improve the identification, evaluation, management, communication, and documentation of
acute changes in condition in SNFs.19-21 The INTERACT tools and related resources are on
a publicly-accessible website (http://interact.fau.edu).22

Root-Cause Analyses of Readmissions

We used two structured RCAS to assess 30-day hospital readmissions, one designed for
hospital physicians, and the other for SNF staff. Unique structured tools were chosen for the
following reasons: a.) There is currently no single tool that assesses hospital readmissions
from both the SNF and the hospital staff perspectives, b.) We chose tools that have been used
in prior studies to enable direct comparisons with previously published research.

For the hospital-based RCA, seven physicians (5 hospitalists and 2 geriatricians) used a
modified tool from a hospital-based readmission project (HOspital MEdicine Reengineering
Network - HOMERUN).23:24 Physician reviewers had previously been trained with the
HOMERUuN adjudication guides, including the performance of “test” reviews, weekly
discussions of adjudication practices, and the use of a “FAQ” document to address common
adjudicator queries?4. Data sources included: a) all hospital records from the index
admission and readmission, b) an advance care planning screening form, c) a standardized
nurse transition summary, d) a pharmacist-generated medication management plan, €) an
interview of the patient upon readmission, and f) the SNF medication administration record.
Physicians completed reviews independently and were considered trained when agreement
was reached as to the avoidability of the readmission.

For the SNF-based readmission RCA, SNF staff (registered nurses or licensed practical
nurses) utilized the INTERACT Quality Improvement (QI) tool.16:17 This tool allowed SNF
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staff to retrospectively review acute care transfers and identify opportunities to reduce the
frequency of transfers. The QI tool included factors that contributed to the transfer. The
INTERACT QI tool is available online (http:/interact.fau.edu/).22

PAR Determination

The RCAs included a determination of the potential avoidability of the readmission.
Hospital physicians used a 6-point Likert scale (ranging from “no evidence” to “virtually
certain evidence”), while SNF staff responded with yes or no responses. For the primary
analysis, we determined PARs with a hospital-based rating of 4 (avoidability greater than
50-50, but close call) or greater, and a “yes” answer to the SNF-based rating. In light of the
different response options of avoidability of the hospital and SNF we additionally chose a
more stringent hospital avoidability cut-off value of 5 or more as a sensitivity analysis.

Factors Contributing to Avoidable Readmissions

In addition to avoidability, hospital and SNF-based staff indicated factors that contributed to
hospital readmissions. The hospital RCA included factors based upon the HOMERUN
readmission tool that mapped to six domains. For each factor, hospital physicians indicated
whether there was a more than 50% probability of a specific factor contributing to the
readmission. Only one factor was required to count toward a domain, and multiple factors
within and across domains could be selected as contributing to each readmission.

SNF-based staff selected any of the factors listed on the INTERACT QI tool that contributed
to their determination of avoidability: a) earlier detection of a sign or symptoms, b) changes
in patient's condition might have been communicated better among SNF staff, c) the
condition might have been managed safely in the SNF with available resources, d) specific
resources were not available to manage the change in condition safely or effectively, )
patient and family preferences for hospitalization might have been discussed earlier, and f)
advance directives and/or palliative or hospice care might have been put in place earlier. As
with the hospital tool, SNF staff could select multiple factors for each readmission.
Although there are similar themes between the two tools (e.g. advance care planning), we
have not aligned them due to differences in tool language, development, and perspective.

We additionally examined, using Chi-square analysis, whether the timing of readmission on
a weekend or weekday was related to the avoidability rating from either the hospital or the
SNF perspectives.

Health Care Site Where Interventions May Have Been Avoided

Using all of the data sources from the hospital and SNF, hospital physicians indicated the
location (acute care hospital, SNF, emergency department, outpatient clinic) where a future
intervention may have the greatest impact for preventing each readmission. This was
assessed overall for each readmission, and not for each readmission factor.

Statistical Analyses

We used descriptive statistics to summarize demographic and clinical characteristics,
including means and standard deviations or medians and interquartile ranges, where
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appropriate. For the first study aim, we calculated the percentage of cases determined to be
potentially avoidable from the hospital-based and the SNF-based RCAs. Next, we compared
hospital and SNF-based assessments by calculating the frequency of one of four assessment
pairings: hospital avoidable — SNF avoidable; hospital avoidable — SNF not avoidable;
hospital not avoidable — SNF avoidable; and hospital not avoidable — SNF not avoidable. We
also calculated a Cohen's Kappa statistic as an additional test of agreement. Next, we
calculated the frequency of the factors associated with readmissions and the specific sites of
care considered as the most promising location for future readmission reduction
interventions. We performed all analyses with SPSS Statistical Package (IBM SPSS
Statistics for Windows, Version 23.0. Armonk, NY).

Among 1,808 hospital discharges included in the IMPACT-INTERACT intervention, 262
(14.5%) experienced a 30-day unplanned hospital visit from the SNF. Of these, 204 were
inpatient readmissions and the remaining were emergency room visits (N = 45) and
observations stays (N = 13). Finally, 181 of the inpatient readmissions occurred through
January of 2015. Of these, we performed RCAs for 134 (74%) eligible inpatient
readmissions. The most common reason for missing paired adjudications was a missing SNF
RCA tool completion, N = 24 (13.3%), whereas there was no hospital adjudication for 14
cases (7.7%). The remaining 9 patients (5.0%) did not receive the IMPACT-INTERACT
intervention, and therefore adjudications were not performed. The characteristics of the
sample are shown in Table 1. This sample was similar to the remaining 47 inpatient
readmissions without RCA data except that missing patients were less likely to have a DNR
status.

Hospital and SNF-based Avoidability Data

Hospital avoidability data were available for all 134 patients, whereas SNF-based
avoidability assessments were available for 89.6% of these patients (N = 120). Patients with
missing SNF avoidability ratings were more likely to be female, but were otherwise similar
across characteristics shown in Table 1. Table 2 displays the frequency with which the
hospital physicians and SNF staff rated readmissions as potentially avoidable, for
readmissions that included both hospital and SNF RCAs. Overall, 42 readmissions (35.0%)
were determined to be PARs from either the hospital or the SNF perspective. Hospital
physicians were more likely to rate readmissions as potentially avoidable (N = 36, 30.0%)
compared to the SNF staff (N = 16, 13.3%), P=0.002. Hospital and SNF-based
determinations agreed for 73.3% (N = 88) of the readmissions. The most common source of
disagreement (N = 26, 21.7%) reflected readmissions where the hospital assessed a
readmission as avoidable whereas the SNF deemed it non-avoidable. The calculated Kappa
statistic was 0.245 indicating fair agreement between hospital and SNF reviewers. With a
more stringent hospital-based avoidability criterion (rating > 5) there would be 31 (25.8%)
cases determined to be PAR from either the hospital or SNF perspective, with a Kappa of
0.204.
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Factors Contributing to Hospital Readmission

Among the 134 hospital-based ratings, 42 (31.3%) were determined to be avoidable.
Hospital physicians identified diagnostic and therapeutic problems as the most common
domain contributing to the readmission (N = 21, 50%) (Table 3). Among these 21 patients, 7
and 16 of them were assessed to have a missed diagnosis or inadequate treatment of a
medical condition during the index hospitalization, respectively. The latter was the most
common single factor identified as contributing to readmissions.

Among the 120 SNF-based RCAs, 16 (13.3%) of the readmissions were determined to be
avoidable. SNF staff identified improved management of a change in condition using
existing resources (N = 6, 37.5%), improved communication (N = 5, 31.3%) and earlier
advance care planning (N = 4, 25.0%) as areas for improvement in avoiding readmissions
(Table 4). Even when there was agreement on the ratings of avoidability, the factors
identified as contributing to the readmissions often differed between hospital and SNF
reviewers.

The timing of hospital readmission, weekend vs. weekday, was not related to avoidability
ratings for either the Hospital (P = .16) or the SNF (P = 0.54).

Health Care Site that May Have Prevented Readmission

Among the 42 readmissions identified as avoidable by hospital physicians, the hospital and
the SNF were cited as the primary site of prevention in 64.3% (N = 27) and 35.7% (N = 15)
cases, respectively.

DISCUSSION

Several studies have reported estimates of the proportion of hospitalizations of SNF patients
that are potentially avoidable using varying definitions.’~12:15-17.24-26 The data presented in
this study are the first to examine detailed RCA findings on readmissions for SNF patients
from the perspectives of both hospital and SNF staff. The findings have important
implications for improving transitions of care, strategies to reduce PARs from SNFs, and
health policy as Medicare shifts reimbursement from fee-for-service to value-based
strategies.

Over one-third (35%) of the 120 readmissions reviewed were determined to be PARSs by the
hospital, SNF, or both. This is lower than the rate reported in prior studies that involved
detailed record reviews by expert clinicians of all hospitalizations as opposed to just
readmissions (40% - 68%).8:9 However, it is considerably higher than hospitalizations
determined to be potentially avoidable in two prior studies in which SNF staff used the
INTERACT QI tool to review approximately 6,000 hospital transfers while implementing
INTERACT (23-24%).15-17 The difference from previous studies in the SNF setting would
have been even greater, but the percent of readmissions rated as avoidable by SNF staff in
the current study was substantially lower (13%) than in prior studies. This may have been
due to the fact that prior studies focused on all-cause admissions, not just readmissions;
differing SNF cultures and INTERACT implementation processes; and/or differences in the
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patient populations. In addition, ratings were performed in the context of a trial that spanned
the continuum of care intended to reduce readmissions.

From the hospital perspective, the factors are diverse. Diagnostic errors, decisions regarding
the need for readmission, and deficits in advance care planning were areas of concern.
Interestingly, diagnostic and treatment errors were cited as the most common hospital-based
factor leading to subsequent avoidable readmission. This includes both mis-diagnosis and
incomplete treatment of an ongoing medical condition. This finding substantiates concerns
voiced by quality and safety experts regarding the importance of diagnostic accuracy in the
delivery of safe medical care.2”-28 Improving diagnosis will depend upon improvements in
the measurement of diagnostic errors and systematic efforts to overcome misdiagnosis.2?
Previously developed discharge checklists have not included prompts to consider accurate
diagnosis and treatment.3% RCAs on readmissions can serve as an important first step to
recognize common diagnostic errors and provide feedback. Additional strategies may
include decision-support algorithms and additional independent reviews of test results and
treatments at the time of discharge.

From the SNF perspective, the factors identified as contributing to hospital readmission are
also diverse. Similar to previous research,®915-17 common factors cited include recognition
that the condition could have been detected earlier and/or could have been managed safely in
the SNF and earlier advance care planning discussions with patients and families about
preferences for care. Interestingly, communication deficits between the hospital and SNF
were infrequently cited as readmission factors; however, this may be related to the increased
focus on hospital to SNF communication as part of the IMPACT-INTERACT intervention.
The breadth of readmission-related factors support previous research and suggest that the
most effective readmission reduction efforts are high-intensity and multicomponent in
nature, including interventions prior to, bridging, and following discharge.31-33 Although
most of this research has focused on discharges to home, it is likely that collaborative
approaches that begin in the hospital and span the care transition from hospital to SNF will
be required for populations discharged to SNF.34

Hospitals and SNFs often disagreed upon the avoidability of a readmission. In fact, the
Kappa value of 0.245 demonstrated only fair agreement. Similar levels of agreement were
found by Herzig et al. when readmissions were compared from the inpatient versus the
primary care perspective.3 Importantly, this may not reflect that either the hospital or the
SNF reviewers were unreliable, but rather demonstrate the complementary nature of the
RCA information obtained by both hospital and SNF staff for the same patients and
hospitalization events. Each of the review tools was independently developed. This approach
is limited in that both tools, thus, cannot be directly compared with each other. However, a
strength of this approach is that each method yields information about the readmission from
a unique lens that may be missed with a single perspective. The information gained from the
two methods demonstrates the multifactorial nature of the factors underlying hospital
readmissions. In addition, even when there was agreement that an admission was avoidable,
the domains and factors identified by hospital and SNF RCAs were often different.
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The data suggest at least three strategies to reduce PARs from SNFs. These strategies will be
essential as hospitals develop networks of SNFs to participate in bundled payment
initiatives, accountable care organizations, and other evolving federal and state
programs.1:36:37 A first strategy is to encourage hospitals and their local SNFs to conduct
joint RCAs on hospital readmissions and discuss the results as a component of quality
improvement activities. Our study demonstrates that these two perspectives are
complementary, and that unique views of avoidability and factors associated with PARs will
help identify strategies that might not have been otherwise identified by unilateral RCAs. In
addition, for avoidable readmissions, both health care settings were frequently identified as
targets for quality improvement.

Increasing access to high quality transitional clinical care is a second strategy that will
enhance SNF capabilities to evaluate and manage acute changes in condition. This can be
accomplished in a number of ways. For example, a subacute service associated with an
academic medical center has been recently described.38 In addition, some hospitals are using
hospitalists to provide care in their partner SNFs. Further, the use of teams of physicians and
nurse practitioners (or physician assistants) has consistently been associated with reductions
in hospitalizations.3%-41 Evidence also suggests that physicians and nurse practitioners who
spend a majority of their time in SNFs are associated with lower readmission rates.*2
Combining an enhanced transitional care and SNF clinician workforce and tools such as
those in the INTERACT Program with telemedicine*3 may be an especially effective
strategy to reduce PARs and should be studied.

A final strategy to reduce PARs emerges from the RCA data — enhancing advance care
planning. This is consistent with previous studies, in which more timely advance care
planning and discussions about the risks and benefits of hospital transfer have been a
common factor identified underlying potentially avoidable hospitalizations.8:9.15-17
Readmissions commonly involve uncomfortable, expensive, and futile care for patients with
end-stage illness.#* While these decisions to limit hospital care are complicated, they are
often made,* and advance care planning has been shown to be effective in improving care
in SNFs in a randomized trial.*6 Many educational and documentation tools are available
that can assist patients, families, and clinicians in implementing better advance care planning
and making informed decisions about rehospitalization versus palliative care options.47-49

Several limitations should be noted when interpreting these findings. First, the data are
derived from one university medical center and 23 area SNFs, and therefore may not be
generalizable to other hospitals throughout the U.S. Importantly, these admissions occurred
within the context of a quality improvement effort aimed at reducing readmissions, and may
under-represent the frequency and avoidability of readmissions. Second, only readmissions
directly from SNFs were analyzed, even though patients were at risk for 30-day
readmissions if they were discharged from the SNF before the 30-day risk period ended.
Third, although we queried from a substantial list of well-established readmission factors
that have been previously applied in readmission preventability research®24, the list may not
be comprehensive and could have led to different conclusions had reviewers alternatively
provided free text responses. In addition, although our review process is comprehensive, we
cannot discount the possibility of bias from the subjective nature of rating avoidability, the

J Am Geriatr Soc. Author manuscript; available in PMC 2018 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Vasilevskis et al.

Page 11

retrospective review process, and the lack of hospital provider interview data. However, we
tried to limit the potential for bias through extensive training of reviewers and choosing a
higher threshold for avoidability in sensitivity analyses. Fourth, a relatively small number of
cases were available that were rated as PARSs by the SNFs. Although they may have rated
these cases differently than SNFs in other studies, the factors identified were similar prior
studies. Finally, inter-rater agreement was not monitored after initial training of the hospital
physicians and SNF nurses even though all judgments of avoidability were supported by
specific documentation.

Despite these limitations, the findings have important implications for improving care
transitions, reducing PARs, and informing health policy. The data strongly support the need
for joint accountability and collaboration in future readmission reduction efforts between
hospitals and their SNF partners.

ACKNOWLEDGMENTS

We would like to acknowledge Maureen Seitz MD, Emily Tarvin MD, and Deepa Keriwala MD for their assistance
in hospital adjudications. \We would also like to thank all of the staff at the skilled nursing facilities that assisted
with INTERACT implementation including readmission root cause analyses.

Funding Sources

This research was supported by the Department of Health and Human Services, Centers for Medicare & Medicaid
Services grant #1C1CMS331006 awarded to Principal Investigator, Dr. John F. Schnelle, PhD. Dr. Vasilevskis was
supported by the National Institute on Aging of the National Institutes of Health award #K23AG040157, the
Veterans Affairs Clinical Research Center of Excellence, and the Geriatric Research, Education and Clinical Center
(GRECC). Dr. Bell was supported by K12HD043483-11 from NIH/NICHD, NIA - K award K23AG048347 and by
the Eisenstein Women's Heart Fund. Dr. Mixon is supported by a VA HSR&D Career Development Award
(12-168). This research was also supported by CTSA award UL1TR000445 from the National Center for
Advancing Translational Sciences. The contents of this publication are solely the responsibility of the authors and
do not necessarily represent the official views of the U.S. Department of Health and Human Services or any of its
agencies, the National Center for Advancing Translation Science, the National Institutes of Health or the
Department of Veterans’ Affairs.

Sponsor's Role: None of the funding agencies had any role in the conduct of the study; collection, management,
analysis, or interpretation of the data; or preparation, review, or approval of the manuscript.

REFERENCES

1. Ouslander JG, Berenson RA. Reducing unnecessary hospitalizations of nursing home residents. N
Engl J Med. 2011; 365(13):1165-1167. [PubMed: 21991889]

2. Aragon K CK. Use of the Medicare posthospitalization skilled nursing benefit in the last 6 months
of life. Arch Intern Med. Oct.2012 :1-7. [PubMed: 22710831]

3. Levinson, DR. Medicare Nursing Home Resident Hospitalization Rates Merit Additional
Monitoring. Department of Health and Human Services: Office of Inspector General; 2013. http://
0ig.hhs.gov/oei/reports/oei-06-11-00040.pdf. [December 14, 2015]

4. Kramer, A., Fish, R., Sung-joon, M. Community Discharge and Rehospitalization Outcome
Measures (Fiscal Year 2011). Medicare Payment Advisory Commission; Washington, DC: 2013.
http://www.medpac.gov/documents/contractor-reports/apri3_communitydischarge_contractor.pdf.
[July 6, 2016]

5. Luppa M, Luck T, Weyerer S, Konig H-H, Brahler E, Riedel-Heller SG. Prediction of
institutionalization in the elderly. A systematic review. Age Ageing. Nov.2009 :afp202.

6. King BJ, Gilmore-Bykovskyi AL, Roiland RA, Polnaszek BE, Bowers BJ, Kind AJH. The
consequences of poor communication during transitions from hospital to skilled nursing facility: A
qualitative study. J Am Geriatr Soc. 2013; 61(7):1095-1102. [PubMed: 23731003]

J Am Geriatr Soc. Author manuscript; available in PMC 2018 February 01.


http://oig.hhs.gov/oei/reports/oei-06-11-00040.pdf
http://oig.hhs.gov/oei/reports/oei-06-11-00040.pdf
http://www.medpac.gov/documents/contractor-reports/apr13_communitydischarge_contractor.pdf

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Vasilevskis et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Page 12

. Ouslander JG, Maslow K. Geriatrics and the triple aim: Defining preventable hospitalizations in the

long-term care population. J Am Geriatr Soc. 2012; 60(12):2313-2318. [PubMed: 23194066]

. Saliba D, Kington R, Buchanan J, et al. Appropriateness of the decision to transfer nursing facility

residents to the hospital. J Am Geriatr Soc. 2000; 48(2):154-163. [PubMed: 10682944]

. Ouslander JG, Lamb G, Perloe M, et al. Potentially avoidable hospitalizations of nursing home

residents: Frequency, causes, and costs. J Am Geriatr Soc. 2010; 58(4):627-635. [PubMed:

20398146]

. Grabowski DC, O’Malley AJ, Barhydt NR. The costs and potential savings associated with nursing
home hospitalizations. Health Aff (Millwood). 2007; 26(6):1753-1761. [PubMed: 17978395]

Walsh EG, Wiener JM, Haber S, Bragg A, Freiman M, Ouslander JG. Potentially avoidable
hospitalizations of dually eligible Medicare and Medicaid beneficiaries from nursing facility and
home- and community-based services waiver programs. J Am Geriatr Soc. 2012; 60(5):821-829.
[PubMed: 22458363]

Spector WD, Limcangco R, Williams C, Rhodes W, Hurd D. Potentially avoidable hospitalizations
for elderly long-stay residents in nursing homes. Med Care. 2013; 51(8):673-681. [PubMed:
23703648]

Buchanan JL, Murkofsky RL, O'Malley AJ, et al. Nursing home capabilities and decisions to
hospitalize: A survey of medical directors and directors of nursing. J Am Geriatr Soc. 2006; 54(3):
458-465. [PubMed: 16551313]

Dwyer R, Stoelwinder J, Gabbe B, Lowthian J. Unplanned transfer to emergency departments for
frail elderly residents of aged care facilities: A review of patient and organizational factors. J Am
Med Dir Assoc. 2015; 16(7):551-562. [PubMed: 25933726]

Lamb G, Tappen R, Diaz S, Herndon L, Ouslander JG. Avoidability of hospital transfers of nursing
home residents: Perspectives of frontline staff. J Am Geriatr Soc. 2011; 59(9):1665-1672.
[PubMed: 21883105]

Ouslander JG, Naharci I, Engstrom G, et al. Root cause analyses of transfers of skilled nursing
facility patients to acute hospitals: Lessons learned for reducing unnecessary hospitalizations. J
Am Med Dir Assoc. 2016 Epub ahead of print.

Ouslander JG, Naharci I, Engstrom G, et al. Lessons learned from root cause analyses of transfers
of skilled nursing facility (SNF) patients to acute hospitals: Transfers rated as preventable versus
nonpreventable by SNF staff. J Am Med Dir Assoc. 2016; 17(7):596-601. [PubMed: 27052562]

Lavenberg JG, Leas B, Umscheid CA, Williams K, Goldmann DR, Kripalani S. Assessing
preventability in the quest to reduce hospital readmissions: hospital readmissions and
preventability. J Hosp Med. 2014; 9(9):598-603. [PubMed: 24961204]

Ouslander JG, Perloe M, Givens JH, Kluge L, Rutland T, Lamb G. Reducing potentially avoidable
hospitalizations of nursing home residents: Results of a pilot quality improvement project. J Am
Med Dir Assoc. 2009; 10(9):644-652. [PubMed: 19883888]

Ouslander JG, Lamb G, Tappen R, et al. Interventions to reduce hospitalizations from nursing
homes: Evaluation of the INTERACT II collaborative quality improvement project. J Am Geriatr
Soc. 2011; 59(4):745-753. [PubMed: 21410447]

Ouslander JG, Bonner A, Herndon L, Shutes J. The INTERACT quality improvement program: An
overview for medical directors and primary care clinicians in long-term care. J Am Med Dir
Assoc. 2014; 15(3):162-170. [PubMed: 24513226]

[February 8, 2016] INTERACT - Interventions to Reduce Acute Care Transfers. http://
interact.fau.edul/.

Auerbach AD, Patel MS, Metlay JP, et al. The Hospital Medicine Reengineering Network
(HOMERUN): A learning organization focused on improving hospital care. Acad Med. 2013;
89(3):415-420.

Auerbach AD, Kripalani S, Vasilevskis EE, et al. Preventability and causes of readmissions in a
national cohort of general medicine patients. JAMA Intern Med. 2016; 176(4):484-493. [PubMed:
26954564]

Ouslander JG, Diaz S, Hain D, Tappen R. Frequency and diagnoses associated With 7- and 30-day
readmission of skilled nursing facility patients to a nonteaching community hospital. J Am Med
Dir Assoc. 2011; 12(3):195-203. [PubMed: 21333921]

J Am Geriatr Soc. Author manuscript; available in PMC 2018 February 01.


http://interact.fau.edu/
http://interact.fau.edu/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Vasilevskis et al.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Page 13

Burke RE, Rooks SP, Levy C, Schwartz R, Ginde AA. Identifying potentially preventable
emergency department visits by nursing home residents in the United States. J Am Med Dir Assoc.
2015; 16(5):395-399. [PubMed: 25703449]

McGlynn EA, McDonald KM, Cassel CK. Measurement is essential for improving diagnosis and
reducing diagnostic error: A report from the institute of medicine. JAMA. 2015; 314(23):2501-
2502. [PubMed: 26571126]

Improving Diagnosis in Health Care. National Academies Press; Washington, D.C.: 2015. http://
www.nap.edu/catalog/21794. [December 15, 2015]

McDonald KM, Matesic B, Contopoulos-loannidis DG, et al. Patient safety strategies targeted at
diagnostic errors: A systematic review. Ann Intern Med. 2013; 158(5_Part_2):381-389. [PubMed:
23460094]

Soong C, Daub S, Lee J, et al. Development of a checklist of safe discharge practices for hospital
patients. J Hosp Med. 2013; 8(8):444-449. [PubMed: 23554352]

Hansen LO, Young RS, Hinami K, Leung A, Williams MV. Interventions to reduce 30-day
rehospitalization: A systematic review. Ann Intern Med. 2011; 155(8):520-528. [PubMed:
22007045]

Verhaegh KJ, MacNeil-Vroomen JL, Eslami S, Geerlings SE, Rooij SE de, Buurman BM.
Transitional care interventions prevent hospital readmissions for adults with chronic illnesses.
Health Aff (Millwood). 2014; 33(9):1531-1539. [PubMed: 25201657]

Leppin AL, Gionfriddo MR, Kessler M, et al. Preventing 30-day hospital readmissions: A
systematic review and meta-analysis of randomized trials. JAMA Intern Med. 2014; 174(7):1095-
1107. [PubMed: 24820131]

Sandvik D, Bade P, Dunham A, Hendrickson S. A hospital-to-nursing home transfer process
associated with low hospital readmission rates while targeting quality of care, patient safety, and
convenience: A 20-year perspective. J Am Med Dir Assoc. 2013; 14(5):367-374. [PubMed:
23375522]

Herzig SJ, Schnipper JL, Doctoroff L, et al. Physician perspectives on factors contributing to
readmissions and potential prevention strategies: A multicenter survey. J Gen Intern Med. Jun.
2016

DeJong G. Bundling acute and postacute payment: From a culture of compliance to a culture of
innovation and best practice. Phys Ther. 2010; 90(5):658-662. [PubMed: 20435610]

Lage DE, Rusinak D, Carr D, Grabowski DC, Ackerly DC. Creating a network of high-quality
skilled nursing facilities: Preliminary data on the postacute care quality improvement experiences
of an accountable care organization. J Am Geriatr Soc. 2015; 63(4):804-808. [PubMed:
25900492]

Joshi DK, Bluhm RA, Malani PN, Fetyko S, Denton T, Blaum CS. The successful development of
a subacute care service associated with a large academic health system. J Am Med Dir Assoc.
2012; 13(6):564-567. [PubMed: 22748721]

Reuben DB, Schnelle JF, Buchanan JL, et al. Primary care of long-stay nursing home residents:
Approaches of Three Health Maintenance Organizations. J Am Geriatr Soc. 1999; 47(2):131-138.
[PubMed: 9988282]

Konetzka RT, Spector W, Limcangco MR. Reducing hospitalizations from long-term care settings.
Med Care Res Rev. 2008; 65(1):40-66. [PubMed: 17895516]

Bakerjian D. Care of nursing home residents by advanced practice nurses. A review of the
literature. Res Gerontol Nurs. 2008; 1(3):177-185. [PubMed: 20077962]

Kuo Y-F, Raji MA, Goodwin JS. Association between proportion of provider clinical effort in
nursing homes and potentially avoidable hospitalizations and medical costs of nursing home
residents. J Am Geriatr Soc. 2013; 61(10):1750-1757. [PubMed: 24000945]

Grabowski DC, O'Malley AJ. Use of telemedicine can reduce hospitalizations of nursing home
residents and generate savings for Medicare. Health Aff (Millwood). 2014; 33(2):244-250.
[PubMed: 24493767]

Gozalo P, Teno JM, Mitchell SL, et al. End-of-life transitions among nursing home residents with
cognitive issues. N Engl J Med. 2011; 365(13):1212-1221. [PubMed: 21991894]

J Am Geriatr Soc. Author manuscript; available in PMC 2018 February 01.


http://www.nap.edu/catalog/21794
http://www.nap.edu/catalog/21794

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Vasilevskis et al.

45.

46.

47.

48.

49.

Page 14

Mitchell SL, Teno JM, Intrator O, Feng Z, Mor V. Decisions to forgo hospitalization in advanced
dementia: A nationwide study. J Am Geriatr Soc. 2007; 55(3):432-438. [PubMed: 17341248]

Molloy D, Guyatt GH, Russo R, et al. Systematic implementation of an advance directive program
in nursing homes: A randomized controlled trial. JAMA. 2000; 283(11):1437-1444. [PubMed:
10732933]

Tulsky JA. Beyond advance directives: Importance of communication skills at the end of life.
JAMA. 2005; 294(3):359-365. [PubMed: 16030281]

National Hospice and Palliative Care Organization. [February 8, 2016] National Hospice and
Palliative Care Organization. http://www.nhpco.org/.

Decision Guide. Decision Guide; http://www.decisionguide.org/. [February 8, 2016]

J Am Geriatr Soc. Author manuscript; available in PMC 2018 February 01.


http://www.nhpco.org/
http://www.decisionguide.org/

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Vasilevskis et al.

Table 1

Page 15

Baseline Characteristics of Patients Who Had a Hospital or SNF Root Cause Analysis (N=134)

Characteristic

Mean (SD) Median (IQR) or Frequency

(Percent)

Age in Years, Mean (SD) 73.7 (11.8)
Female, n (Percent) 69 (51.5)
Race, n (Percent)

White 108 (80.6)

African American 22 (16.4)

American India/Alaskan Native 2(15)

Other race 2(15)
Discharge Service (Index Admission), n (Percent)

Medicine 71 (53.0)

Non-Orthopedic Surgery 29 (21.6)

Orthopedic Surgery 10 (7.5)

Geriatrics 22 (16.4)

Other 2(15)
Top 4 Diagnosis at Index Admission, n (Percent)

Falls, Fracture, Trauma, Osteoarthritis 26 (19.4)

Heart Disease (Coronary Artery Disease, Stroke, Valvular Heart Disease, Heart Failure) 24 (17.9)

Pneumonia 12 (9.0)

Sepsis/Infection 12 (9.0)
Number of Medications at Discharge, Mean (SD) 16.2 (5.1)
Advance Directive Status (Resuscitation) at Index Admission, n (Percent)

Cardiopulmonary Resuscitation (CPR) 65 (48.5)

Do Not Resuscitate 34 (25.4)

Default CPR (Missing Advance Directive) 35 (26.1)
Length of index hospital stay in Days, Median (IQR) 7.5 (510 13)
Number of days to readmission, Median (IQR) 10 (4 to 16)
Length of readmission hospital stay in Days, Median (IQR) 6(3t09)
Weekend Readmissions, n (Percent) 46 (34.3)

IQR - Interquartile Range, SD — Standard Deviation, SNF — Skilled Nursing Facility
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Table 2

Hospital and SNF-based Ratings of Avoidable Readmissions (N = 120)

* 0,
Skilled Nursing Facility Rating’ Frequency (Percent) | 10! (%)
. - -
Hospital Rating Avoidable Not Avoidable
Avoidable 10 (8.3%) 26 (21.7%) 36 (30.0%)
Not-avoidable 6 (5.0%) 78 (65.0%) 84 (70.0%)

Total (%)

16 (13.3%)

103 (86.7%)

120 (100%)

SNF - Skilled Nursing Facility

*
Hospital determinations were based on a 6-point Likert scale with ratings of = 4 considered avoidable. SNF staff determinations were based on a

yes/no question after completion of the root-cause analysis (See text for details).
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Factors Identified as Contributing to Readmissions Rated as Avoidable by Hospital Root-Cause Analysis (N =

42)

*
Domains and Factors Contributing to Readmissions

Frequency (Percent) Domain

Frequency (Percent) Factor

Monitoring and Managing Symptoms after Discharge 13 (31.0)
Inappropriate choice of discharge location (e.g. SNF vs. home) 1(2.4)
Lack of disease monitoring (e.g. following daily weights, etc...) 3(7.1)
Discharged without needed procedure 1(2.4)
Lack of clear plan at discharge for chronic medical problem 10 (23.8)
Diagnostic or Therapeutic Problems 21 (50.0)
Missed diagnosis during the index admission 7 (16.7)
Inadequate treatment of medical conditions during the admission 16 (38.1)
Inadequate treatment of pain during index admission 0(0.0)
Inadequate treatment of medical conditions at the SNF 4(9.5)
Inadequate treatment of pain at the SNF facility 1(2.4)
Decision-Making Concerning Readmission 14 (33.3)
Inadequate effort to manage the readmitting problem at the SNF 7 (16.7)
Patient inappropriately sent from SNF to Emergency Department 2(4.8)
ED inappropriately decided to admit patient 1(2.4)
Patient discharged too soon from index hospitalization 6 (14.3)
Medication Problem or Adverse Drug Event 12 (28.6)
Errors in taking the preadmission medication history 0(0.0)
Errors in discharge orders 0(0.0)
Discrepancy between discharge summary and/or transfer orders 0(0.0)
Drug-drug or drug-disease interactions 5(11.9)
Inadequate monitoring for side effects or non-adherence 10 (23.8)
Inadequate steps to ensure medications available at the SNF 0(0.0)
End of Life/Advanced Care Planning 9(21.4)
Patient nearing end of life but still wants full treatment measures 6 (14.3)
Patient nearing end of life but refuses to discuss 1(2.4)
SNF unable to manage symptoms in hospice patient 0(0.0)
End-stage illness but palliative care not consulted during index 4(9.5)
hospitalization
End-stage illness but palliative care not consulted while at SNF 2 (4.8)
Patient with end-stage illness and goals of care not documented 2(4.8)
Continuity of Care 3(7.1)
Team did not relay important information to accepting physician 2(4.8)
Follow-up appointments were not scheduled prior to discharge 0(0.0)
Follow-up appointments were not sufficiently soon after discharge 0(0.0)
Hospital test results were not followed up on appropriately 1(2.4)
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SNF - Skilled Nursing Facility

*
More than one domain and more than one factor per domain could be identified for a potentially avoidable readmission
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Factors Identified as Contributing to Readmissions Rated as Avoidable by SNF Root-Cause Analysis

Domains and Factors Contributing to Readmissions (Pefcg]qtyg];% ain ggg)l;erdcgn(tﬁ?ggeﬁtl
Identified N = 16 16
Earlier detection of sign, symptom, or change 2 (12.5) N/A
Better communication of condition between SNF and hospital, ED, outpatient 5(31.3) N/A
providers
Improved management of condition in SNF with existing resources 6 (37.5) N/A
Improved management of condition in SNF with additional resources 4 (25.0) N/A
On site availability of primary clinician 0(0.0
Pharmacy service availability 1(6.3)
SNF staffing 0(0.0)
Lab or diagnostic test availability 0(0.0)
Other (e.g. consultation services) 3(18.8)
Earlier discussion of patient and family preferences for hospitalization 2 (12.5) N/A
Earlier discussion of advance directives and/or palliative care services 4 (25.0) N/A

ED - Emergency Department, SNF — Skilled Nursing Facility

*
More than one domain and more than one factor per domain could be identified

J Am Geriatr Soc. Author manuscript; available in PMC 2018 February 01.



	Table T5
	Abstract
	INTRODUCTION
	METHODS
	Participants and Setting
	The IMPACT-INTERACT Intervention
	Root-Cause Analyses of Readmissions
	PAR Determination
	Factors Contributing to Avoidable Readmissions
	Health Care Site Where Interventions May Have Been Avoided
	Statistical Analyses

	RESULTS
	Sample
	Hospital and SNF-based Avoidability Data
	Factors Contributing to Hospital Readmission
	Health Care Site that May Have Prevented Readmission

	DISCUSSION
	References
	Table 1
	Table 2
	Table 3
	Table 4

