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BACKGROUND: A small subset of patients account for a
substantial proportion of hospital readmissions. Programs
to reduce utilization among this subset of frequently
hospitalized patients have the potential to improve health
and reduce unnecessary spending.

PURPOSE: To conduct a systematic review of interventions
targeting frequently hospitalized patients.

DATA SOURCES: PubMed MEDLINE; Embase (embase.
com); and Cochrane Central Register of Controlled Trials,
January 1, 1980 to January 1, 2018.

STUDY SELECTION: Four physicians screened 4762 titles
and abstracts for inclusion. Authors reviewed 116 full-text
studies and included 9 meeting criteria.

DATA EXTRACTION: Study characteristics, outcomes, and
details regarding interventions were extracted. Risk of bias
was assessed by the Downs and Black Scale.

DATA SYNTHESIS: Out of the nine included studies, three

n recent years, hospitals and health systems have engaged
in considerable efforts to reduce readmissions, in part due
to financial incentives from the Medicare Hospital Readmis-
sion Reduction Program."? Though efforts to improve tran-
sitions of care for all patients are laudable, risk for readmission
is not distributed equally; a small subset of patients accounts
for a disproportionate number of hospital readmissions.® This
phenomenon of frequently hospitalized patients is similar to
that seen in other populations in which a small proportion of
patients account for a majority of healthcare utilization.®*
Recognizing that the current system of healthcare delivery
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were randomized controlled trials, three were controlled
retrospective cohort studies, and three were uncontrolled
pre-post studies. Inclusion criteria, interventions used,

and outcomes assessed varied across studies. While all
nine studies demonstrated reduced utilization, studies
with lower risk of bias generally found similar reductions
in utilization between intervention and control groups.
Interventions commonly consisted of interdisciplinary
teams interacting with patients across health care settings.

CONCLUSIONS: Interventions targeting high need,
high-cost patients are heterogeneous, with many studies
observing a regression to the mean. More rigorous
studies, using multifaceted interventions which can adapt
to patients’ unique needs should be conducted to assess
the effect on outcomes relevant to both providers and
patients. Journal of Hospital Medicine. 2018;13(12):853-
859. Published online first October 31, 2018. © 2018
Society of Hospital Medicine

does not meet the needs of this population, healthcare organiza-
tions have begun to implement interventions that supplement or
redesign the system of care for frequently hospitalized patients.>’
Descriptive reviews of ambulatory “high-need, high-cost” pa-
tients emphasize complex case management and interdisciplin-
ary, team-based care.®? Prior systematic reviews of studies aimed
at patients with high use of emergency care demonstrate im-
provements in social outcomes such as homelessness but mixed
results in reducing emergency department (ED) use.”® However,
we were unable to identify any prior reviews that evaluated in-
terventions intended specifically for patients with frequent hos-
pital admissions. Our objective in this systematic review was to
characterize interventions for frequently admitted patients and
determine whether these interventions decrease use of health-
care resources, improve health outcomes, and/or reduce costs.

METHODS

Literature Search

We registered our study protocol in the PROSPERO database.
A librarian (L.O.) collaboratively developed the search strate-
gies with other review authors (A.G., B.H., N.N.) and in January
2018 ran searches on “super users,” “high utilizers,” and similar
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terms in the following databases: PubMed MEDLINE, Embase
(embase.com), and Cochrane Central Register of Controlled
Trials (CENTRAL) on the Wiley platform. The complete search
strategies used are available in Appendix A.

We attempted to discover additional studies by searching
the reference lists of key publications and contacted authors
of relevant abstracts to determine whether studies had been
published or were planned for peer-reviewed publication. We
also contacted authors of included studies to locate additional
studies meeting inclusion criteria.

Data Collection Process

Studies were eligible for inclusion in our review if they were
(1) published in a peer-reviewed source, (2) defined a study
population of patients frequently admitted to inpatient medi-
cal services, (3) evaluated an intervention targeting frequently
hospitalized patients, (4) included patients who were >18 years
old and (5) admitted as inpatients on medical services. Of note,
studies with patients admitted to psychiatric, obstetric, or sur-
gical wards were not included, as the authors did not define
these as “general medicine” units. Studies focused solely on
an ambulatory population were similarly excluded. Given the
heterogeneity of how studies defined frequently hospitalized
patients, we did not establish a prespecified number of admis-
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sions for inclusion to ensure that we did not exclude interven-
tions not meeting a strict set of criteria. The goal was not to
examine interventions to reduce all readmissions, but rather,
to look at patients who were recurrently hospitalized. Thus, pa-
tients had to be repeatedly admitted, but we let the studies
define that usage explicitly.

Two members of a four-physician team (A.G., B.H., KO., and
N.N.) screened all initial results for eligibility through title and
abstract review; potentially relevant articles were retained for
full-text review to assess each study’s eligibility. If a study’s ab-
stract did not clearly indicate whether inclusion criteria were
met, we retained the article for full-text review. Two team mem-
bers (A.G. and B.H.) independently reviewed the full text of
each selected article to determine final inclusion in the study.
The previously described inclusion criteria were again applied,
and a final set of articles was identified for data extraction.
Disagreements regarding inclusion in the final review (such
as whether a study measured medical or psychiatric hospital-
izations) were resolved through discussion among the entire
four-physician review team to achieve consensus or, when re-
quired, by contacting authors of individual studies.

Data Abstraction and Risk of Bias Assessment
After selecting the final set of articles, we abstracted data us-

An Official Publication of the Society of Hospital Medicine



Interventions for Frequently Hospitalized Patients | Goodwin et al

TABLE 1. Overview of Study Design, Patient Population, and Results of Studies Assessing Interventions Targeting

Frequently Admitted Patients

Population Character- N N Comparison Primary Outcome  Secondary Outcome
Study Design Setting istics (enrolled) (control) Group Measures Results Results
Kaufman Uncontrolled Nonprofit Patients with multiple 25 N/A None Admissions, ED 63% decrease 51% decrease in ED visits
(2014) retrospective organization chronic conditions; 2+ visits in admissions at in 6 months.
cohort inpatient admits in 6 mo. 6 months.
Koch (2015)">  Uncontrolled Single academic Patients with sickle cell 115 N/A None Admissions, ED 51% decrease in No difference in
retrospective medical center disease; 5+ ED/inpatient visits, 30-day admissions at 1yr admissions among
cohort admits in 6 mos. readmissions, in highest utilizers entire cohort. 30-day
clinic/day hospital ~ (>12 admissions/yr).  readmissions decreased by
visits 73% across entire cohort.
ED utilization increased.
Lynch (2016)'®  Controlled Single academic Gen med patientsts at one 94 77 Referred Admissions, ED 54% decrease in No change in ED visits.
retrospective medical center clinic; 2+ admissions in patients who visits admissions at
cohort 6 months, 3+ ED visits in did not meet 6 months versus 29%
6 months, or 2+ ED visits enrollment decrease in controls,
in 30 days. criteria (no statistical test
performed).
Mercer Uncontrolled  Three hospitals within  Hospitalized patients with 24 N/A None Admissions, ED 56% decrease in No change in ED visits.
(2015)"7 retrospective  one academic network some degree of medical or visits, 30-day admissions at 6 36% decrease in variable
cohort behavioral complexity; readmissions, months. direct costs.
3+ ED/inpatient admissions variable direct
in 6 mos. costs, length
of stay
Plant (2015)"  Randomized Single academic Genmed patients aged 251 249 Usual care Readmissions, 17% decrease in No change in length of
controlled trial medical center >70 yrs or with one ED readmissions, admissions at inpatient stays or quality
chronic condition, quality of life. 2 yrs compared with of life.
with 3+ unplanned controls (P =.07).
admissions in 12 mos.
Shah (2011)"  Controlled Network of county Gen med patients at 98 160 High utilizers  Admissions, ED No change in Significant reduction in
retrospective  and community clinics 3 clinics; 3+ inpatient who declined  visits, length admission rate. ED visits, median inpatient
cohort admissions, or participation  of stay, ED and days, and mean cost per
2+ admissions and 1 inpatient costs year compared to control
additional ED visit in 1 year. (P<.001 for all).
Sledge Randomized Single academic Patients identified from 47 49 Usual PCP Admissions, ED 31% decrease in ED visits, outpatient visits,
(2006)* controlled trial medical center hospital database; care visits, outpatient  admissions at 1yr;  and costs similar between
2+ inpatient admissions in visits, total costs  same rate of decrease groups.
1 year, excluding highest in controls (P=.55).
cost and most complex
Weerahandi Controlled Single academic Gen med patients at 579 579 Matched Admissions, ED 34% decrease in  Effect remained significant
(2015)% retrospective medical center one dlinic; 2+ inpatient controls visits, inpatient ~ 30-day readmissions at 60 days
cohort admissions in 30 days or receiving and ED costs ~ compared to controls (22% reduction)
3+ admissions in 6 months usual care (P<.001). but not at 180 days.
Zulman Randomized  Single VA dlinic facility ~ Patients at 14 VA clinics; 150 433 PCMH- Cost of care, 31%decrease in ED visits and costs
(2016)2 controlled trial risk for admission above modeled VA admissions, ED admissions at decreased at similar

95% percentile using a
risk-prediction algorithm

clinic patients  visits, outpatient 17 months, similar

in controls.

rates. Patients reported
visits, length increased overall
of stay, patient satisfaction with care
surveys compared to controls
(P =.04) and had higher
primary care visit rates
(P<.001).

Abbreviations: ED, emergency department; PCMH, patient-centered medical home; VA, Veteran's Administration.

ing a tool developed by the Cochrane Effective Practice and
Organization of Care Group." We then compiled study-level
data into a single database for reporting. Extracted elements
included study design, setting, patient characteristics, inclu-
sion and exclusion criteria, control group identification, out-
come measures, results, and length of follow-up. We also
extracted individual characteristics of each intervention, in-
cluding common intervention elements such as intervention
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setting, use of health information technology resources, and
whether programs developed interdisciplinary care plans. We
assessed the risk of bias of each study and the quality of stud-
ies using the Downs and Black Scale.™' Two team members
(A.G. and B.H.) independently assessed the risk of bias for all
nine studies, and differences were resolved by consensus. Due
to the variation in the outcomes used, we were unable to con-
duct a meta-analysis.
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TABLE 2. Details of Specific Intervention Characteristics among Programs Targeting Frequently Admitted Patients

Electronic  Electronic
Patient  Tracking or
Study Location Personnel Panel Size ID Notification
Kaufman™ System-wide, Community 25 per team Yes No
community health worker®
nursing®
Sw ¢
Koch'™ Ambulatory and Nursing, SW, 15 No No
Hospital clinician
Lynch'® Ambulatory SW, clinician 100 per pair Yes No
Mercer" Hospital Nursing, SW, N/A Yes Yes
clinician
Plant'® Hospital Nursing 251 per team Yes No
Shah® System-wide, Care manager  Not reported Yes No
community
Sledge® Ambulatory SW with 21 Yes No
clinician consult
Weerahandi?' Ambulatory SW Not reported No No
Zulman? Ambulatory SW, clinician 150 per team Yes Yes

Direct

Direct Hospital Outpatient  Remote Care ~ Home Length of

and ED Contact ~ Contact Coordination®  Visits ~ Care Plan intervention
No Yes Yes Yes Yes 90 days
Yes Yes No No Yes Ongoing
No Yes Yes No No Not reported
No No No No Yes Ongoing
Yes No No No No Not reported
No Yes Yes Yes No Variable
No Yes No No Yes 1 year
No No Yes Yes No 35 days
No Yes Yes No No Ongoing

*Remote care coordination includes all appointment coordination, interdisciplinary assessment, and other telephonic or remote outreach activities.

cCommunity Health Worker includes health coaches and other staff who conduct community outreach and/or home visits.

“Nursing includes RN, LPN, or MA support.
4SW includes social workers and trained case managers.
Clinician includes physician and advanced practitioner (PA, NP) conducting direct patient care.

RESULTS

Search Results

We found a total of 4,762 references in the three databases.
After de-duplication using the EndNote software, there were
3,314 references to screen. We identified 116 studies for full-
text review. Of those, we selected nine studies that met the
criteria for this study (Figure). The most common reason for
exclusion of an article for full-text review was that the patients
studied were not defined as high utilizers of inpatient resourc-
es and were instead high-utilizers of ambulatory or emergen-
cy care (32 studies). We identified five of the included studies
through the primary search and four through review of the ref-
erences of the included papers.

Study Designs and Included Studies

Ofthe nine included studies, three were randomized controlled
trials, three were controlled retrospective cohort studies, and
three were uncontrolled pre—post studies. The key character-
istics of each study are described in Table 1."%??The included
studies had different definitions for patients who were high
utilizers of hospital care. Eight used a “threshold” model that
predicted future admissions using past patterns; these studies
included patients with at least two admissions over a period of
6 to 12 months, although many had higher thresholds. Zulman
et al. used a prediction algorithm to identify patients at risk of
future admission. Four studies also included some measure of
medical complexity, such as a certain number of chronic med-
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ical conditions;"71822 in contrast, Sledge et al. excluded the
most complex and high-cost patients.?

All studies measured hospital admissions as a primary or a
secondary outcome (Table 1). Although all studies demonstrat-
ed a reduction in hospital admissions following implementa-
tion, those with the greatest reductions did not have a con-
trol group.’*"™>7 All three randomized controlled trials showed
equal reductions in admission rates between the intervention
and control groups.'®#%2 Among those specifically examining
readmissions to the hospital, similar trends emerged, although
one study (Plant et al.) found a nonsignificant decrease in hos-
pital readmissions (17% reduction in 24 months, P = .07)."®

In the secondary outcome analysis, six of the nine studies
found nonsignificant reductions in ED admissions (Table 1).
Four studies measured costs to the hospital or the local hos-
pital system, though none examined costs to patients or
payors. Studies estimated cost differently, including the use
of estimated hospital costs,”? “facility patient costs” at the
VA,? and a combination of inpatient and ED costs." The latter
study (Shah et al., which implemented complex case manage-
ment services) was the only one to find a statistically signifi-
cant decrease in mean cost per year pre- and postintervention
($20,298 versus $7,053, P < .001)."

Only one study measured the quality of life, finding no sig-
nificant change in summary scores after the intervention com-
pared with controls (93.4 versus 92, P = .32).' Another study
conducted at a VA clinic network found no difference in a
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patient activation scale following the intervention but found
significantly increased satisfaction with overall VA care (3.16
versus 2.90, P = .04).%

Intervention Characteristics
Intervention characteristics are summarized in Table 2. Al-
though there was heterogeneity in study interventions, we
identified common themes. Five of the nine interventions' 122
consisted of interdisciplinary teams that included community
health workers, nurses, social workers, and physicians. Phy-
sicians were not included on every team; three interventions
used them in direct care roles while two others contained phy-
sicians as advisors or in indirect roles. Intervention teams also
had a variable level of involvement in a patient's care. Mercer
et al. developed care plans for patients without physical inter-
action,” whereas Zulman et al. recruited patients to a sepa-
rate, intensive outpatient clinic outside the usual VA care team
structure.?? The majority of interventions added direct services
or support—most commonly, a social worker—to usual care
processes. Patient panel sizes were relatively small, with most
of the teams recruiting fewer than 150 patients per interdisci-
plinary team (range, 25-251). There was variation in the length
of intervention, from 35 days of case management following
hospital discharge to one year of intensive social work support
to others of an indefinite length.'>17:22

Additional common themes included caring for patients
across settings and incorporating information technology (IT)
into workflows. Four interventions reported either interacting
with patients in multiple settings, such as the hospital, clinic,
and day hospital, ED, at home, or in the community.'*'%2"22 Two
others™? interacted with patients only in the clinic but expand-
ed the scope of a “traditional” primary care practice to include
open scheduling, flexible appointment times, interdisciplinary
visits, or outreach. In addition, IT resources assisted seven of
the nine interventions, most commonly by identifying eligible
patients via an electronic data tracking system or by automat-
ed alerts when their patients arrived at affiliated care locations.

Risk of Study Bias

We systematically assessed the risk of bias of the nine includ-
ed studies (Appendix B). Using the scale published by Downs
and Black, a point-based scale in which a score of 18 denotes
a high-quality study, the studies in this review scored 15.55 on
average (range 6-22, standard deviation [SD] 5.0). Four of the
nine studies met the benchmark for high quality.'?'3%2 The
risk of bias was highest for measures of internal validity and
confounding (range 0-5, mean 2.83, SD 1.94). The risk of bias
was lowest for reporting measures (range 0-13, mean 7.40,
SD 3.43).

DISCUSSION

Overall, studies reported mixed results related to readmissions
and hospital utilization. While low-quality studies found reduc-
tions in hospital use over time, higher quality studies found
similar reductions in utilization between the intervention and
control groups. Johnson et al. showed that frequent hospital-

An Official Publication of the Society of Hospital Medicine

Interventions for Frequently Hospitalized Patients | Goodwin et al

ization rates in a cohort of high-utilizer patients declined natu-
rally over the course of 1-2 years; only 10% of individuals in the
initial cohort remained “chronically hospitalized.”® Thus, ex-
panding on these findings, the decline in hospitalizations over
time as observed in some of the studies included in this review
may be due to study patients being identified during a “spike”
in utilization, which naturally decreases as the underlying med-
ical or social factors driving rehospitalization resolve. Alter-
natively, reduction in hospitalizations may represent patients
choosing to pursue care at other neighboring hospitals.?? No
study included in our review evaluated healthcare use at insti-
tutions other than their study hospital or health system.

A striking theme of this review was the heterogeneity in
each study’s patient population. Thresholds for “high utiliz-
ers” varied from two hospital admissions in six months to two
to three admissions in 30 days, to a combination of ED and
hospital admissions, and to the use of predictive algorithms.
A standard “case definition” for this population could guide
future research, enabling comparison of outcomes across set-
tings. Thus, we propose that future studies use three or more
hospital admissions within six months when evaluating inter-
ventions targeting “high utilizer” patients. Although patients
with one prior hospitalization in the past year are at elevated
risk of rehospitalization,? we feel that a higher “threshold” for
this population will identify those at the highest strata of risk.
Although predictive models may be better than “threshold”
models, more work in validating these tools needs to be done
before these can be put to use across settings.

In contrast to interventions designed to reduce readmissions
for heart failure, pneumonia, or other diagnoses, frequently
admitted patients do not encompass one disease or patholo-
gy pattern. Rinehart et al., in a study characterizing frequently
admitted patients across a health system, identified five “sub-
groups” of patients, including those with (1) unstable housing,
(2) comorbid medical and psychiatric illness, (3) severe com-
plex medical illness, (4) dual-diagnosis psychiatric illness and
substance abuse, and (5) a combination of medical and psy-
chosocial barriers.? In light of this population’s heterogeneity,
interventions may need to be flexible and tailored to the needs
of individual patients, while simultaneously accounting for the
capabilities and priorities of the health system. More specific
and standardized interventions, targeting more homogenous
groups, may be appropriate for populations defined according
to pathology (such as heart failure or sickle cell disease).”

The components of interventions used for frequently hos-
pitalized patients were diverse. Although most of the studies
used interdisciplinary teams, they focused their efforts in a va-
riety of settings, often crossing modern “boundaries of care”
by providing direct or indirect input on care across healthcare
settings. Care fragmentation probably plays an important role
in the risk for readmissions in this population;” as such, inter-
ventions that address factors across the continuum of care may
be more likely to succeed.?’ Notably, six of nine studies were
conducted at academic medical centers and an additional one
at a VA facility affiliated with an academic center. Only two
were located at community-based clinical networks, indicating
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a theoretical potential for publication bias as academic centers
may be more likely to study and publish their work. There may
be successful interventions that have not been formally stud-
ied or published in the peer-reviewed literature.

The breadth of the outcome measures in the included stud-
ies raises questions about what metrics should define success.
Although all the studies looked at hospital utilization and re-
admission, measure definitions varied. Importantly, a minority
of studies investigated quality of life and patient satisfaction,
outcomes that may ultimately provide a more fertile ground for
inquiry and intervention. Two studies looked at quality of life as
an outcome,'”? but only one found that patients reported in-
creased satisfaction despite showing nonsignificant reductions
in hospital use.?? As shown in multiple prior studies, patient en-
gagement is associated with increased satisfaction and can be
associated with lower healthcare costs.?%? Hibbard et al. have
demonstrated that patient activation is a specific component
of patient engagement and inversely impacts healthcare cost,
with lower levels of patient activation showing increased costs
in comparison to those patients more engaged in their own
care.? By focusing on changing patients’ perceptions about
their own health and involvement in their own care team as a
partner, programs may be able to make a greater impact.

Our systematic review has several limitations. Although we
used a search strategy designed to identify all relevant studies,
reviewed the references of included studies, and contacted the
authors, we identified only nine studies meeting our inclusion
criteria. Four of the nine studies were identified from a man-
ual review of references of the included studies, suggesting
the possibility of a suboptimal search strategy. Although the
inclusion of articles that appear in a check of reference lists is a
valid step in the systematic review article acquisition process,
we conducted a post hoc investigation of alternate search
strategies. We checked the titles, abstracts, and subject head-
ings of the four articles found by reference review to determine
whether the original search could have been improved. An
analysis of the articles revealed that the terminology used was
not consistent with the super user/utilizer terminology we were
operating under, and that the four articles used terms such as
"high risk” and “complex patients,” which are more generic
than our targeted terms. Only on a careful read of the abstracts
and full-text did we find that these articles were useful to the
study. Adjusting the original search to include these general
terms would have resulted in an unwieldy set of results; hence,
we felt it best to adhere to our original search strategy.

Additional limitations include that only four of the nine in-
cluded studies were at low risk of bias. In addition to limitations
based on study design and small sample sizes, the interven-
tions were often limited to a short period. In light of the mul-
tiple factors that contribute to frequent hospitalizations, some
of which cannot be addressed quickly, studies to evaluate in-
terventions for longer durations are warranted.

CONCLUSIONS

We found mixed results for the effect of interventions on out-
comes for frequently hospitalized patients. While low-quali-
ty studies found reductions in hospital use over time, higher
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quality studies generally found similar reductions in utilization
between the intervention and control groups. The range of
definitions, interventions, and outcomes used for frequently
hospitalized patients is partly explained by the heterogeneity
of the population. More rigorous studies using multifaceted
interventions that adapt to patients’ unique needs should be
conducted to assess the effect on outcomes relevant to both
providers and patients.
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