
Patient Outcomes Following Interhospital Care
Fragmentation: A Systematic Review
Katelin Snow, MD1, Karla Galaviz, MSc, PhD2, and Sara Turbow, MD, MPH3

1Department of Medicine, Emory University School of Medicine, Atlanta, GA, USA; 2Hubert Department of Global Health, Emory University Rollins
School of Public Health, Atlanta, GA, USA; 3Division of General Medicine and Geriatrics, Department of Medicine, Emory University School of
Medicine, Atlanta, GA, USA.

INTRODUCTION: Interhospital fragmentation of care oc-
curs when patients are admitted to different, disconnect-
ed hospitals. It has been hypothesized that this type of
care fragmentation decreases the quality of care received
and increases hospital costs and healthcare utilization.
This systematic review aims to synthesize the existing
literature exploring the association between interhospital
fragmentation of care and patient outcomes.
METHODS: MEDLINE, the Cochrane Library, EMBASE,
and the Science Citation Index were systematically
searched for studies published up to April 30, 2018
reporting the association between interhospital fragmen-
tation of care and patient outcomes. We included peer-
reviewed observational studies conducted in adults that
reported measures of association between interhospital
care fragmentation and one or more of the following pa-
tient outcomes: mortality, hospital length of stay, cost,
and subsequent hospital readmission.
RESULTS: Seventy-nine full texts were reviewed and 22
met inclusion criteria. Nearly all studies defined fragmen-
tation of care as a readmission to a different hospital than
the patientwas previously discharged from. The strongest
association reported was that between a fragmented re-
admission and in-hospital or short-term mortality (ad-
justed odds ratio range 0.95–3.62). Over half of the stud-
ies reporting length-of-stay showed longer length of stay
in fragmented readmissions. All three studies that inves-
tigated healthcare utilization suggested an association
between fragmented care and odds of subsequent read-
mission. The study populations and exposures were too
heterogenous to perform a meta-analysis.
DISCUSSION: Our review suggests that fragmented hos-
pital readmissions contribute to increased mortality, lon-
ger length-of-stay, and increased risk of readmission to
the hospital.
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INTRODUCTION

Increasing national emphasis has been placed on high-
value, high-quality patient care, with a focus on reduc-
ing hospital readmissions, cost, and waste. When patient
care is divided among multiple organizations and pro-
viders, fragmentation of care occurs. Fragmentation of
care in the outpatient setting has been associated with a
range of negative patient outcomes, including increased
morbidity,1, 2 more duplicate medications and more drug
interactions,3, 4 redundant imaging tests,5 as well as
more frequent admissions to the hospital.6–9 Interhospi-
tal fragmentation of care, when a patient is readmitted
to a different hospital than the one they were previously
discharged from, has not been widely studied, and its
effects on patient outcomes are not well defined.
Among the few existing studies, interhospital care frag-

mentation has been reported to be associated with de-
creased patient satisfaction,10 longer length-of-stay,11–14

increased likelihood of discharge to a care facility,15 in-
creased costs,16, 17 and increased mortality both in the
hospital and following discharge from a fragmented read-
mission.13, 14, 18–20 These studies have been conducted in
diverse populations with variable definitions of care frag-
mentation, and no previous efforts have been made to
synthesize this information.
The purpose of this review was to determine if there

was an association between fragmentation of hospital
care and mortality, hospital length-of-stay, cost, and re-
admission risk in adult patients. It is essential for health
professionals, patients, and other stakeholders to under-
stand the impact of interhospital care fragmentation on
patient outcomes in order to more appropriately evaluate
the value and quality of care provided, as well as the
outcomes patients experience. This systematic review
sheds light on this area and identifies important gaps in
the evidence around the impact of care fragmentation.
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METHODS

Registration, Protocol, and Disclosures

This systematic review was registered with Prospero
(CRD42018094849) and adheres to PRISMA guidelines.
The authors declare that they do not have any conflicts of
interest.

Study Search and Selection

We searched MEDLINE, the Cochrane Library, EMBASE, and
the Science Citation Index for English articles published in peer-
reviewed journals through April 30, 2018. The following terms
were used in our search string: Bcontinuity of patient care,^
Bpatient readmission,^ Boutcomes,^ Bfragmentation of care,^
Bfragmented care,^ and Bdiscontinuity of care.^ A full example
of our search string is included in Appendix 1. Eligible studies
were cohort, case control, and cross-sectional studies, conducted
in adults that reported an association between fragmentation of
care and one or more of the following patient outcomes: mortal-
ity, hospital length of stay, cost, and healthcare utilization. Exper-
imental studies, studies on pediatric patients, and qualitative
studies were excluded.
One author (ST) reviewed each title and abstract for inclusion.

Then two authors (ST and KS) reviewed the selected abstracts
and selected studies for full text review. Then, both authors
selected a set of studies to be included and disagreements were
resolved by consensus. The reference list of the included studies
was also hand-reviewed to identify potential additional articles.
Both authors then screened these articles for inclusion.

Data Extraction and Outcomes

From the included articles, we recorded the number of patients
included in each study, patient characteristics, location of the
study or data source, and the definition of care fragmentation
used. For each paper, we extracted the odds ratio (OR) or
adjusted odds ratio (AOR) for each outcome, when reported.
If OR/AOR were not available, we contacted the correspond-
ing author of the article or calculated them from the available
data. Each author was contacted up to 3 times over a 4-week
period via e-mail. Given that the patient outcomes were het-
erogeneous, we also abstracted additional data based on the
specific outcome; for instance, for studies examining mortal-
ity, the mortality follow-up period was recorded. This was not
extracted for the studies examining length-of-stay or cost.

Risk of Bias Assessment

We used the Newcastle-Ottawa Scale to assess the quality and
risk of bias in each study.21 The scale includes eight questions
that address participant selection, the comparability of the cohorts
and outcomes. For the selection domain, we assessed if the
exposed cohort was representative of the study’s population (1
star) or not representative (0 stars), whether the non-exposed
cohort was drawn from the same community as the exposed

cohort (1 star) or not (0 stars), how the exposure was ascertained
(secure record or interview 1 star, written self-report, no descrip-
tion; or other 0 stars), and if it was demonstrated that the outcome
of interest was not present at the start of the study (yes 1 star; no 0
stars). Next, we examined whether the study controlled for age,
sex, and marital status (1 star) and/or other factors (1 star), or if
the cohorts were not comparable based on the design or analysis
plan of the research (0 stars). Finally, we evaluated if the outcome
was assessed by independent blind assessment or record linkage
(1 star), or self-report/other (0 stars), if time to follow-up was
sufficient for the outcome to occur (yes 1 star; no 0 stars), and
how adequate the follow-up of cohorts was—complete (1 star),
less than 20% lost to follow-up/those lost to follow up were not
different from those followed (1 star), or follow up rate less than
80%, no description of those lost, or no statement (0 stars). The
total number of stars was counted: a Bgood^ quality study had 3–
4 stars for selection, 1–2 stars in comparability, and 2–3 stars in
outcome/exposure, a Bfair^ study had 2 stars for selection, 1–2
stars for comparability, and 2–3 stars in outcome/exposure, and a
Bpoor^ quality study had 0–1 star in selection domain or 0 stars in
comparability or 0–1 stars in outcome/exposure.
Due to heterogenous study populations and a small number

of articles for several outcomes, we decided to not pool the
results for each outcome in a meta-analysis; additional details
are provided in the BResults^ section.

RESULTS

Study Characteristics

We identified 4682 unique abstracts from our literature search. Of
these, 79 full texts were reviewed and 16 were included (Fig. 1).
The most common reasons for exclusion were that studies ana-
lyzed outpatient continuity of care or fragmentation between
physicians or emergency rooms (n= 4592), and that studies did
not assess one of the patient outcomes of interest (n = 4056). The
most common reason for exclusion of full-text articles reviewed
was that they did not assess inpatient fragmentation (n = 30). Six
additional articles were identified in the references of included
articles and were also included in the review.
Of the 22 included studies, all but one were retrospective

observational studies using secondary data. Eighteen studies
reported mortality, 6 reported hospital length of stay, 4 report-
ed hospital cost, and 3 reported hospital readmission rates.
Some studies were included in multiple groups if they evalu-
ated multiple outcomes. Duration of study follow-up ranged
from 30 days to 9 years. Nineteen of the studies were in the
USA, 2 in Canada, and 1 in Israel. Characteristics of each
study are included in Tables 1, 2, 3, and 4. The 18 studies that
evaluated patient mortality included 4,248,826 participants
with a wide array of diagnoses as described in Table 1. Hence,
we determined that study populations were too heterogenous
to perform a meta-analysis for this outcome. The other out-
comes were limited similarly by heterogenous study popula-
tions and a small number of articles in each category.
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Study Risk of Bias

All studies generally had a clear research question, study
population, and appropriate exposures and outcomes. Most
of the studies (86%) were characterized as good quality based
on the Newcastle-Ottawa quality assessment tool and 14%
were fair quality (Supplemental Table 1).

Mortality

Eighteen of the included articles utilizedmortality as a primary
endpoint (Table 1). All but two22, 23 defined care fragmenta-
tion as a readmission to a different hospital than the index
admission. Seven studies examined in-hospital mortality, 6
studies examined mortality 30 days post-discharge, and 9
studies examined mortality follow-up periods 90 days or lon-
ger (some studies included multiple endpoints). Of the studies
examining in-hospital mortality, 4 report fragmented
readmissions was associated with 10% to two times higher
mortality odds (AOR 1.11–2.1).11, 12, 15, 24 One study had
variable results depending on the factors adjusted for in anal-
yses,25 while two did not find significant associations between
fragmentation and mortality.26, 27 Of the studies examining
mortality post-discharge, 4 reported that fragmentation was
associated with 6% to over three-fold higher odds for death
within 30 days (AOR 1.06–3.62).20, 28–30 Among 6 studies,
fragmentation was associated with no increased odds to five-

fold higher odds for death beyond 30 days after a fragmented
readmission (AOR 1.0–5.66).18, 19, 22, 23, 30, 31

Overall, 11 studies looked at mortality following a
fragmented postoperative readmission, and 7 of these in-
cluded cancer-related surgeries. Among the 5 studies that
included only patients with cancer,15, 25, 30–32 3 showed
post-operative fragmentation associated with 18% to five-
fold higher mortality odds (AOR 1.18–5.66). In 4 studies
that included both cancer-related and non-cancer-related
surgeries,19, 20, 26, 27 only 2 found post-operative care
fragmentation was associated with increased odds of mor-
tality, but the increase was notable: 50 to 75% higher
mortality odds (OR 1.57–1.75).

Length of Stay

Six of the included articles used length-of-stay(LOS) as an
outcome (Table 2). All defined care fragmentation as a read-
mission to a different hospital than the index admission. The
studies varied widely in how they reported LOS, with some
reporting median or mean LOS and others reporting the hazard
ratio for discharge on a given day. One study reported a longer
mean LOS of less than 1 day in fragmented readmissions
versus non-fragmented readmissions. (11.6 days vs.
11.0 days),12 and 2 studies reported a hazard ratio of 10–
15% less for discharge on a given day in fragmented
readmissions (HR 0.90–0.85).11, 33

Records iden�fied through 
database searching

(n =  6,508)

Sc
re
en

in
g

In
clu

de
d

El
ig
ib
ili
ty

noitacifitnedI

Addi�onal records iden�fied 
through other sources

(n =  0 )

Records a�er duplicates removed
(n = 4,682)

Records screened
(n =   4,628)

Records excluded
(n = 4,549)

Full-text ar�cles assessed 
for eligibility

(n = 79)

Full-text ar�cles excluded, 
with reasons

(n = 63)
No outcomes assessed (4)
Did not evaluate inpa�ent 

fragmenta�on (30)
Qualita�ve (5)

Other (4)

Studies included in 
qualita�ve synthesis

(n = 22)

Addi�onal records 
iden�fied from 

references
(n =  6 )

Figure 1 PRISMA flowsheet for article selection.

Snow et al.: Interhospital Fragmentation Outcomes Review JGIM1552



Table 1 Studies with Mortality as an Outcome

Source Location Number
of
patients

Study population Definition of
care
fragmentation

Mortality
follow-up
period

Ottawa
bias
assessment

Findings

Jia 200722 Florida 1818 Veterans Health
Administration
(VHA) patients
diagnosed with
acute stroke

VHA+
Medicare,
VHA +
Medicaid, Triple
(VHA +
Medicare and
Medicaid)

1 year after
discharge

Fair VHA-Medicare
AOR 1.6 (1.0–2.4)
VHA-Medicaid
AOR 2.8 (1.0–7.4)
Triple AOR 1.0
(0.5–2.0)

Wolinsky
200723

USA 1522 Male veterans > 70 Veterans who
self-reported use
of both VHA
and Medicare
(dual use) for in-
patient hospitali-
zations

9-year mortality Fair AHR 1.56
(1.12–2.17)

Staples
201424

Toronto, Canada 198,149 All adult patients
readmitted to one of
21 acute care
hospitals in the
Toronto area

Readmission to a
hospital different
than the one they
were discharged
from

30 days Good OR 1.26
(1.23–1.30)
AOR 1.06
(1.02–1.10)

Saunders
201425

USA 6752 Medicare patients
undergoing
abdominal aortic
aneurysm (AAA)
repair

Readmission to a
different hospital
than the one
where the
surgery was
performed

In-hospital and
30-day mortality

Good In-hospital: not
reported (per data
use agreement) but
non-significant
30 days: OR 0.95
(0.56–1.62)

Glebova
201426

Maryland 115 Patients undergoing
thoracic and
thoracoabdominal
aneurysm repair,
2002–2013

Readmission to a
different hospital
than the one
where the
surgery was
performed

Mortality during
readmission, at
30 days, 1 year,
5 years, until
last follow-up

Good Non-fragmented vs.
fragmented
During
readmission: 14%
(1) vs. 0
30 days: 0 vs. 0
1 year: 43% (3) vs.
8% (2) (p = 0.05)
At final follow-up:
43% (3) vs. 15%
(4) (p = 0.11)

Tsai 201527 USA (Medicare) 93,062 Patients with
coronary artery
bypass graft,
pulmonary
lobectomy,
endovascular
aneurysm repair,
open AAA repair,
colectomy, total hip
replacement with a
30-day readmission

Readmission to a
different hospital
than the one
where the
surgery was
performed

30-day mortality Good Risk and hospital
adjusted: OR 1.41
(1.31–1.52)
Distance-adjusted:
OR 1.48
(1.37–1.59)

Brooke
201518

USA (Medicare) 1,111,046 Patients undergoing
one of 12 major
operations*
readmitted within
30 days, 2001–2011

Readmission to a
different hospital
than the one
where the
surgery was
performed

90-day mortality Good Pooled AOR (Ref:
fragmented
readmission) 0.74
(0.66–0.83)

Pak 201528 New York State 2338 Patients discharged
from one of 100
New York State
Hospitals following
radical cystectomy
between 2009 and
2012 with 30 or 90-
day readmissions

Readmission to a
different hospital
than the one
where the
surgery was
performed

30- and 90-day
mortality

Good 30 days OR 3.62
(1.52–8.57)
90 days OR 5.66
(2.63–12.2)

Luu 201629 USA
(Surveillance
Epidemiology,
and End Results
Program
[SEER]-
Medicare)

3399 Patients who had
colon cancer surgery
who were readmitted
within 30 days of
discharge,
2000–2009

Readmission to a
different hospital
than the one
where the
surgery was
performed

Long-term
mortality
colon-cancer
specific
mortality
90-day mortality
(all-cause and
cancer-specific)

Good Long-term
mortality: HR 1.04
(95% CI 0.87–1.12)
Colon
cancer-specific
mortality: 1.09
(95% CI 0.77–1.51)

(continued on next page)
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Costs and Charges

Four of the included studies examined cost or charges as a
primary or secondary outcome (Table 3). These studies varied
in their timeframe of measurement: 2 examined in-hospital
costs or charges, 1 examined costs for a year following cancer
diagnosis, and 1 examined costs for 90 days following surgery.

The differences in costs/charges between fragmented and non-
fragmented readmissions ranged from $270 to $22,000. Only
1 found statistically significantly higher costs in patients with
fragmented readmissions in adjusted models, with a median
cost of a fragmented readmission of $8568 and the median
cost of a non-fragmented readmission of $8298.17

Table 1. (continued)

Source Location Number
of
patients

Study population Definition of
care
fragmentation

Mortality
follow-up
period

Ottawa
bias
assessment

Findings

90-day mortality:
1.18 (95% CI
1.02–1.38)

Mays
201630

Chicago, IL 780 Patients with
recurrent diabetic
ketoacidosis,
2006–2012

Readmission to a
different hospital
than the patient
was discharged
from

Mortality during
study period

Good NR but non-
significant in
adjusted models

Zheng
201631

California (State
Inpatient
Database [SID])

9233 Patients with major
cancer surgery†
readmitted within
30 days, 2004–2011

Readmission to a
different hospital
than the one
where the
surgery was
performed

In-hospital
mortality

Good Adjusted for patient
and hospital
characteristics:
1.31 (1.03–1.66)
Adjusted for
diagnoses: 1.24
(0.98–1.58)

Kothari
201620

California and
Florida

2996 Patients who
underwent orthotopic
liver transplant
readmitted within the
first year, 2006–2011

Readmission to a
hospital other
than where
surgery was
performed

30-day
mortality after
readmission

Good OR 1.75 (1.16 to
2.65)

Justiniano
201719

New York State 20,016 Patients readmitted
within 30 days,
2004–2014

Readmission to a
different hospital
than where
surgery was
performed ±
under the care of
a different
physician

1-year survival
(excluding
initial 30-day
mortality)

Good HR 1.57
(1.17–2.11)

Stitzenberg
201732

USA (SEER-
Medicare)

7903 Patients with cancer‡
who underwent
extirpative surgery,
2001–2007

Readmission to a
different hospital
than the one
where the
surgery was
performed

90-day mortality Good HR 1.15
(1.10–1.19)

Hua 201733 New York State 26,947 Mechanically
ventilated intensive
care unit patients
re-hospitalized
within 30 days at NY
state hospitals
between 2008
and 2013

Readmission to a
different hospital
than the patient
was discharged
from

In-hospital
mortality

Good ARR 1.11
(1.03–1.20)

McAlister
201712

Canada 39,368 Patients with heart
failure readmitted
within 30 days,
2004–2013

Readmission to a
different hospital
than the patient
was discharged
from

In-hospital
mortality

Good OR 0.89
(0.82–0.96)
*Reference was
fragmented group

Graboyes
201715

California 561 Patients readmitted
within 30 days of a
head and neck cancer
surgery, 2008–2010

Readmission to a
hospital other
than where
surgery was
performed

In-hospital
mortality

Good OR 2.1 (1.04–4.26)

Burke
201811

USA (National
Readmissions
Database
[NRD])

2,722,821 Patients readmitted
within 30 days in
2013

Readmission to a
different hospital
than the patient
was discharged
from

In-hospital
mortality

Good OR 1.14
(1.10–1.18)
AOR 1.21
(1.17–1.25)

*Open AAA repair, infra-inguinal arterial bypass, aorto-bifemoral bypass, coronary artery bypass surgery, esophagectomy, colectomy, pancreatectomy,
cholecystectomy, ventral hernia repair, craniotomy, hip or knee replacement
†Esophagectomy, gastrectomy, pancreatectomy, hepatectomy, proctectomy, lung resection
‡Bladder, esophagus, lung, pancreas cancer
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Table 2 Studies with LOS as an Outcome

Reference Data source
and location

Number of
patients

Study population Definition of care
fragmentation

Ottawa bias
assessment

Findings

Galanter
201314

Chicago 228,151 Patients admitted to 5
teaching hospitals
2007–2008

Admitted to more
than one hospital

Fair Patients admitted to more
than one hospital mean
LOS 5.58 ± 8.42
Patients with multiple
admissions to one
hospital mean LOS
5.77 ± 8.42

Brooke
201518

USA
(Medicare)

1,111,046 Patients undergoing one
of 12 major operations*
readmitted within
30 days, 2001–2011

Readmission to a different
hospital than the one where
the surgery was performed

Good Fragmented vs. not
(mean LOS)
Vascular: 6.7 vs. 8.2
Cardiothoracic: 5.6 vs.
7.1
General: 6.5 vs. 7.1
Neurosurgery: 6.4 v. 7.4
Orthopedic: NR

Flaks-
Manov
201634

Israel 27,057 Adult patients with state
insurance with at least 1
readmission in 2010

Readmission to a different
hospital (DHR) with or
without a health informa-
tion exchange (HIE)

Good DHR without HIE: HR
0.90 (CI 0.86–0.94)
DHR with HIE: 0.85
(0.79–0.91)

McAlister
201712

Canada 39,368 Patients with heart
failure, 2004–2013
readmitted within
30 days

Readmission to a different
hospital than the patient
was discharged from

Good Fragmented mean LOS
11.6 (11.3–12.0) n = 6597
Non-fragmented mean
LOS 11.0 (10.1–12.0)
n = 32771

Graboyes
201715

California 561 Patients readmitted
within 30 days of a head
and neck cancer surgery,
2008–2010

Readmission to a hospital
other than where surgery
was performed

Good Median LOS fragmented
v. not 4 vs. 5

Burke
201811

USA (NRD) 2,722,821 Patients readmitted
within 30 days in 2013

Readmission to a different
hospital than the patient
was discharged from

Good Readmission to non-
index adjusted HR
0.87 (0.86–0.88)

*Open AAA repair, infra-inguinal arterial bypass, aorto-bifemoral bypass, coronary artery bypass surgery, esophagectomy, colectomy, pancreatectomy,
cholecystectomy, ventral hernia repair, craniotomy, hip or knee replacement

Table 3 Studies with Cost/Charges as an Outcome

Reference Data
source
and
location

Number
of
patients

Study population Definition of care
fragmentation

Ottawa
bias
assessment

Outcome
assessed

Findings

Glebova
201426

Maryland 115 Patients undergoing
thoracic and
thoracoabdominal
aneurysm repair, 2002–
2013

Readmission to a
different hospital
than the one where
the surgery was
performed

Good Total
charges for
readmission

Fragmented
total: 20,000 ± 4400
Non-fragmented
total: 42,000 ± 8800

Luu 201629 USA
(SEER-
Medicare)

3,399 Patients who had colon
cancer surgery who
were readmitted within
30 days of discharge,
2000–2009

Readmission to a
different hospital
than the one where
the surgery was
performed

Good Cost of care
for up to
1 year after
index
admission

Difference
$8405 (95% CI
− $4202 to $23,114)

Stitzenberg
201732

USA
(SEER-
Medicare)

7903 Patients with cancer*
who underwent
extirpative surgery,
2001–2007

Readmission to a
different hospital
than the one where
the surgery was
performed

Good Total costs
incurred in
the 90 days
post-index
discharge

Fragmented v. not
Medical diagnoses:
$37,806 ± $55,730 vs.
$36,052 ± $37,541
Surgical diagnoses:
$50,465 ± $75,710 vs.
$56,559 ± $62,438

Parreco
201717

USA
(NRD)

110,854 Patients admitted with a
principal diagnosis of
trauma in 2013–2014

Readmission to a
different hospital
than the one they
were previously
discharged from

Good Total cost of
readmission

Fragmented (median)
$8568 (IQR
$4935–$16,078)
Non-fragmented
(median)
$8298 (IQR
$4899–$14,911)

*Bladder, esophagus, lung, pancreas cancer
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Hospital Readmission

Three papers examined the association of care fragmenta-
tion and hospital readmission (Table 4). They found that
patients with fragmented readmissions were between 16%
and twice as likely to experience a third admission than
patients who did not experience interhospital care frag-
mentation (AOR 1.16–2.3).23, 25, 34 Notably, one sub-
group who accessed care at the VA and also held Medi-
care and Medicaid insurance was reported to have an
AOR of 13.6 (95% CI 6.1–30.1) for a third admission
following a fragmented readmission.23

DISCUSSION

In this systematic review, we analyzed 22 studies examining
patient outcomes during and following a fragmented hospital
readmission. Overall, 11 of the 18 studies that examined
patient mortality found increased odds of mortality during or
following a fragmented readmission, 1 had mixed results, and
6 did not show a difference in the odds of mortality. Three of
the 6 studies reporting length-of-stay found a longer length-of-
stay or decreased hazard ratio for discharge in fragmented
readmissions. Among studies examining cost/charges, 1 study
reported higher costs during a fragmented readmission, 1 had
mixed results, and 2 reported higher costs/charges during or
after non-fragmented readmissions. Finally, all three papers
that investigated the odds of a third hospital readmission
following a fragmented readmission found higher odds of a
third admission in patients who experienced fragmentation,
compared to patients who had a non-fragmented readmission.
Overall, this systematic review suggests that fragmented hos-
pital readmissions contribute to increased mortality, longer
length-of-stay, and increased risk of future readmission to the
hospital.

Our systematic review adds to the previous reviews of the
association between continuity of care and patient outcomes.2,
35 Previous reviews have focused on outpatients only or on
continuity during transitions of care (i.e., inpatient to outpa-
tient). Van Walraven et al.2 performed a systematic review of
studies examining continuity of care, healthcare use, and
patient satisfaction, primarily focused on continuity following
hospital discharge and in the outpatient setting. They found
that there were significant associations between improved
provider continuity, decreased healthcare use, and increased
patient satisfaction. Our review is the first to synthesize the
literature on fragmented hospital readmissions and adds to the
existing literature by including papers that address different
types of continuity.23, 33

Our study is subject to limitations. Our definition of inter-
hospital care fragmentation was narrow in an effort to make
studies as comparable as possible, which may have excluded
some studies looking at other types of hospital-based fragmen-
tation (i.e., fragmentation across providers in a hospital or
interhospital transfers). Notably, many of the included studies
examined very specific populations (i.e., postoperative from
cancer surgery), making the results less generalizable. Finally,
because of the retrospective nature of most of the included
studies, we are unable to know whether fragmentation was the
cause or an effect of a patient’s poor outcomes.2 This is espe-
cially true regarding hospital readmissions—if the patient had a
poor experience during their index admission, theymay actively
seek care elsewhere, leading to a fragmented readmission. If
they remain dissatisfied following the readmission or their
health has not improved, they may seek care at yet another
hospital.
In conclusion, this systematic review suggests that interhos-

pital care fragmentation may be a contributor to increased
mortality, longer lengths-of-stay, and readmissions. These re-
sults support the need for improved care coordination and
should increase provider awareness of the role of interhospital

Table 4 Studies with Readmissions as an Outcome

Reference Data source
and location

Number of
patients

Study population Definition of care
fragmentation

Ottawa bias
assessment

AOR/OR for
rehospitalization

Jia 200722 Florida 1818 VA patients diagnosed
with acute stroke

VHA+Medicare, VHA +
Medicaid, Triple (VHA+
Medicare and Medicaid)

Good VHA+Medicare: AOR
1.5 (1.1–1.9)
VHA+Medicaid:
AOR 2.3 (1.2–4.5)
Triple: AOR 13.6
(6.1–30.1)

Axon
201635

USA 13,977 Veterans with heart
failure hospitalized at the
VA or non-VA facilities,
2007–2011

Dual use Good AOR 1.93 (1.85–2.01)

Zheng
201631

California
(SID)

9233 Patients with major
cancer surgery*
readmitted within
30 days

Readmission to a different
hospital than the one where
the surgery was performed

Good Adjusted for patient and
hospital characteristics:
1.17 (1.03–1.34)
Adjusted for patient
characteristics: 1.16
(1.02–1/32)

*Esophagectomy, gastrectomy, pancreatectomy, hepatectomy, proctectomy, lung resection
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care fragmentation on our patients and hospitals. Interhospital
care fragmentation should be considered when designing in-
terventions to reduce duplicative care and waste, and when
evaluating provider and hospital outcomes.
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