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A B S T R A C T

While evidence suggests that adults with serious mental illness have an elevated rate of 30-day readmissions after medical hospitalizations, most studies are of
patients who are privately insured or Medicare beneficiaries, and little is known about the differential experiences of people with schizophrenia, bipolar disorder, and
major depression. We used the Truven Health Analytics MarketScan® Medicaid Multi-State Database to study 43,817 Medicaid enrollees from 11 states, age 18-64,
who were discharged from medical hospitalizations in 2011. Our outcome was unplanned all-cause readmissions within 30 days of discharge. In a multivariable
analysis, compared to those with no SMI, people with schizophrenia had the highest odds of 30-day readmission (aOR: 1.46, 95% CI: 1.33-1.59), followed by those
with bipolar disorder (aOR: 1.25, 95% CI: 1.14-1.38), and those with major depressive disorder (aOR: 1.18, 95% CI: 1.06-1.30). Readmissions also were more likely
among those with substance use disorders, males, those with Medicaid eligibility due to disability, patients with longer index hospitalizations, and those with 2 or
more medical co-morbidities. This is the first large-scale study to demonstrate the elevated risk of hospital readmission among low-income, working-age adults with
schizophrenia. Given their greater psychological, social, and economic vulnerability, our findings can be used to design transition interventions and service delivery
systems that address their complex needs.

1. Introduction

Research indicates that almost one-fifth of U.S. patients discharged
from hospital care are readmitted within 30 days (Forster, et al., 2003)
and that close to half of these readmissions may be preventable
(Jencks et al., 2009). Consequently, reduction of hospital readmissions
is a priority for improving quality of healthcare and reducing costs, and
is the focus of a federal initiative, the Centers for Medicare & Medicaid
Services Hospital Readmissions Reduction Program, authorized by
Congress in the Affordable Care Act (Bailey et al., 2019;
McIlvennan et al., 2015). Considerable evidence suggests that patients
with serious mental illness (SMI) have higher 30-day readmission rates
following medical hospitalizations than those without SMI
(Germack et al., 2018). However, little prior research has addressed the
potentially differential rates of readmission for people with different
diagnoses of SMI. The purpose of our study was to determine the
likelihood and predictors of 30-day readmissions following medical
hospitalizations among working-age Medicaid beneficiaries with schi-
zophrenia, bipolar disorder, and major depressive disorder compared to
those with no SMI diagnoses.

A recent meta-analysis of observational studies of hospital admis-
sions and discharges conducted between 2003 and 2011

(Germack et al., 2018) estimated that patients with SMI have greater
odds of 30-day readmissions than patients without SMI (pooled OR
1.38, p<.001). Study populations have consisted largely of privately
insured adults (Daratha et al., 2012) and/or Medicare beneficiaries
(Burke et al., 2013; Chwastiak et al., 2014; Germack et al., 2019;
Hanrahan et al., 2016; Singh et al., 2016), many of whom were elderly.
An exception is the research of Becker and colleagues (2017) who
studied Florida Medicaid beneficiaries and found that, compared to
those without SMI, patients with SMI had a higher risk of 30-day re-
hospitalization, and that the highest risk was for those with major de-
pressive disorder, followed by psychotic disorder, and then bipolar
disorder. An earlier study of primarily Medicare and privately insured
patients examined diagnoses of schizophrenia, bipolar disorder, de-
pression, and anxiety disorders after medical hospitalizations
(Burke et al., 2013), and found no relationships with 30-day all-cause
readmissions, but greater odds of potentially avoidable readmissions
among those with schizophrenia and depression.

There are a number of reasons to expect that people with schizophrenia
may be more likely to experience 30-day readmissions from medical hos-
pitalizations. They have significantly higher rates of morbidity and mor-
tality compared to the general population (Kisely et al., 2005;
Razzano et al., 2015), as well as to people with other major mental illnesses
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such as bipolar disorder and major depression (Callaghan et al., 2014;
Laursen et al., 2013; Lomholt et al., 2019). A number of factors associated
with poor physical health are more prevalent among people with schizo-
phrenia, including lifestyle-related risks such as smoking and poor dietary
habits, social factors such as socioeconomic deprivation and interpersonal
isolation, and clinical factors such as co-morbid substance use disorders and
use of anti-psychotic medication (Brown et al., 2000; Heald et al., 2017).
They also have restricted access to high quality medical care, such that their
physical health problems often go undetected or undertreated (Cook et al.,
2015; Nasrallah et al., 2006) in contrast to people with non-psychotic
mental illness, who are more likely to seek medical care and engage in
preventative health care services such as routine physicals and screenings
(Folsom et al., 2002). They also have lower health literacy than individuals
with other diagnoses of mental illness (Osborn et al., 2007). Thus, people
with schizophrenia may have higher morbidity and fewer skills and sup-
ports to remain out of the hospital than those with major depression or
bipolar disorder.

Given the equivocal findings of prior studies, our aim was to in-
vestigate the differential impact of specific diagnoses of serious mental
illness on the likelihood of 30-day readmissions. We focused on
working-age Medicaid beneficiaries for two reasons. First, we were
interested in a group that is not yet impacted by 30-day readmission
penalties such as those imposed on systems serving Medicare bene-
ficiaries (Zuckerman et al., 2016). Second, they are a group of interest
to the Social Security Administration given the potential for interven-
tion to delay the onset or exacerbation of work disability and federal
disability program enrollment, especially among beneficiaries with SMI
and multiple chronic conditions (Cook and Burke-Miller, 2018). For the
largest and only multistate study to date of exclusively working-age
Medicaid beneficiaries, we hypothesized that, among people with SMI,
those with schizophrenia would have significantly higher 30-day
medical readmission rates than those with bipolar and major depressive
disorders, and that differential rates of readmission would persist de-
spite controlling for potentially confounding factors identified in prior
studies.

2. Methods

2.1. Medicaid claims

We analyzed inpatient admissions for the year 2011 from the
MarketScan® Medicaid Multi-State Database (MMSD). MMSD is part of
MarketScan, a warehouse of proprietary health research databases de-
veloped and maintained by Truven Health Analytics,TM a U.S. company
based in Ann Arbor, Michigan. MarketScan databases are large claims-
based resources specifically designed for health research and infor-
matics, and have been used in over 900 peer-reviewed health research
journal articles published since 1990 (Quint, 2015). All MarketScan
databases comply fully with the Health Insurance Portability and Ac-
countability Act of 1996 (HIPAA); patient-level and provider-level data
contain synthetic identifiers to protect the privacy of individuals and
data contributors.

The MMSD contains individual enrollment and demographic data,
and outpatient, inpatient, and prescription claims data of more than 8
million Medicaid enrollees annually and is collected from state
Medicaid agencies in 11 geographically dispersed states, representing
about 12% of the 69 million individuals enrolled in Medicaid in 2011
(Centers for Medicare and Medicaid Services Medicare & Medicaid
Statistical Supplement, 2013). States are not identified in order to
protect patient confidentiality. Claims data undergo cleaning and
quality assurance checks, including: comparison of diagnosis and pro-
cedure codes; editing of the diagnosis and procedure codes when ne-
cessary; addition of Major Diagnostic Categories (MDCs) to claims; and
use of fully paid and adjudicated claims.

The 2011 Truven MMSD includes 8,135,159 individuals. We ex-
cluded those under age 18, those over age 64, those who were dual

Medicare-Medicaid beneficiaries, and those not continuously enrolled
in Medicaid for the entire year (365 days), leaving 1,058,214 working-
age adults for the analysis.

2.2. Index hospitalization

Of the total population, 16% (169,405/1,058,214) had at least one
inpatient medical admission. This number excludes admissions for
surgical, maternal/newborn, and psychiatric/substance abuse reasons.
We further characterized medical admissions by excluding those that
were due to injuries, poisonings, toxic effects of drugs, burns, and
multiple significant trauma because these readmissions for these con-
ditions are often either planned or unavoidable (Goldfield et al., 2008;
Jackson et al., 2015). We also excluded medical hospitalizations for
reasons other than illness (e.g., rehabilitation, prophylactic isolation,
organ donation, or palliative care). Finally, we excluded hospitaliza-
tions that resulted in death or transfer to another facility.

For the readmission analyses, we limited cases to medical hospita-
lizations that had 2011 discharge dates occurring before December 1,
2011, in order to allow for time to observe 30-day rehospitalization in
2011. As a result, we identified 43,817 working-age adults with at least
one medical inpatient admission and discharge in 2011 for the analysis.
This admission (or the first of its type if more than one) became the
index hospitalization for the analysis.

2.3. Study outcome

The primary study outcome was any inpatient readmission within
30 days of discharge following the index hospitalization. This outcome
included unplanned readmissions for any cause to an acute care hos-
pital. We chose this operationalization to match the definition used as a
key measure for the quality of patient care in national initiatives such as
the Centers for Medicare & Medicaid Services Hospital Readmissions
Reduction Program, and the Partnership for Patients (Bailey et al.,
2019).

2.4. Study predictors

The primary predictor was SMI status. Following the methodology
of prior studies (Becker et al., 2017) we identified adults with SMI as
those who had claims with a primary or secondary psychiatric diagnosis
in any setting in 2011, and not just at the index hospitalization. These
ICD-9 diagnosis codes were: schizophrenia and other psychoses (295,
297.1, 297.3, 298.8–298.9); bipolar disorders (296.0, 296.1, 296.4-
296.7, 296.80, 296.89); and major depressive disorders (296.2–296.3).
A second predictor was the specific SMI diagnosis, which was defined
using a vectoring algorithm (Ortiz, 2019) in which the diagnosis hier-
archy was as follows: (1) schizophrenia or other psychotic disorders, (2)
bipolar disorder, and (3) major depressive disorder.

2.5. Study covariates

Prior research in this area has identified a number of co-variates
that are associated with the likelihood of 30-day readmission, including
age, gender, race/ethnicity, co-morbid substance abuse/dependence
identified from 2011 claims, disability status (based on Medicaid elig-
ibility), Medicaid managed care delivery system (versus fee for service),
major diagnostic category associated with the index hospitalization,
length of the index hospitalization, and medical comorbidity at the
index hospitalization (Albrecht et al., 2012; Forster et al., 2003; Gilmer
& Hamblin, 2010; Jiang & Wier, 2010; Lemieux et al., 2012; Mark et al.,
2013; Regenstein and Andres, 2014; Trudnak et al., 2013). The latter
covariate was assessed by the Charlson Comorbidity Index score
(Quan et al., 2002), a prognostic measure of morbidity based on up to
15 ICD-9 diagnoses.
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2.6. Statistical analysis

We examined characteristics of the sample population in total, by
SMI status, and by specific SMI diagnosis using chi-square tests of as-
sociation or t-tests of mean differences. We calculated the rate of 30-day
hospital readmissions as a percent of the entire sample and by diag-
nostic group. We examined factors associated with 30-day readmissions
using unadjusted and multivariable logistic regression analyses. The
43,817 adults with index medical hospitalizations were treated at 1,157
different hospitals (each hospital averaged 195 individuals (standard
deviation=180), ranging from 1 to 911). The intraclass correlation
(ICC) of variance in readmissions associated with hospitals rather than
individuals (between hospital variance divided by total variance) was
negligible (ICC<.0001). Because of this, we determined that a multi-
level model was not necessary to account for hospital variation in
readmission outcomes.

3. Results

3.1. Sample characteristics

As shown in Table 1, just over a quarter of the analysis sample met
the diagnostic criteria for SMI (26%, 11,547/43,817). These included
9% (3,854/43,817) with diagnoses of schizophrenia, 8% (3,776/
43,817) with diagnoses of bipolar disorders, and 9% (3,917/43,817)
with diagnoses of major depressive disorder. In the total sample, 7%
had 2 or more of these SMI diagnoses (3,111/43,817).

Characteristics of the sample population by SMI status also are
shown in Table 1. A lower proportion of those with SMI diagnoses was
male compared to those without SMI (32% vs 40%, p<.001). Just
under half of the total population was White non-Hispanic (49%), but
Whites made up a higher proportion of the SMI group than the non-SMI
group (60% vs 45%, p<.001). Adults ranged in age from 18-64 years,
with a median age of 48 years. A lower proportion of those with SMI
were covered by a capitated/managed care Medicaid program than

those without SMI (30% vs 40%, p<.001). A higher proportion of the
SMI group were Medicaid eligible due to disability than the non-SMI
group (80% vs 73%, p<.001). A higher proportion of those with SMI
also had substance abuse diagnoses than those without SMI (20% vs
9%, p<.001).

The medical basis for the index hospitalization differed somewhat
between SMI and non-SMI groups statistically, but the same seven
conditions accounted for around 80% of all admissions in both groups.
The most common index hospitalization was due to respiratory illness
for both SMI and non-SMI groups (20%), followed by circulatory dis-
orders (15%), digestive system disorders (13%), nervous system dis-
orders (10%), endocrine/metabolic system disorders (7%), kidney/ur-
inary tract disorders (7%), and skin/subcutaneous tissue/breast disease
(6%). The length of stay of the index hospitalization ranged from 1 to
107 days, with a median of 3 days. A smaller proportion of those with
SMI had longer than median stays compared to those without SMI.
Finally, scores on the Charlson Comorbidity Index indicated that,
compared to those without SMI, those with SMI had less physical co-
morbidity and better prognoses.

Because of our focus on patients with schizophrenia, we compared
their characteristics to those with bipolar and major depressive dis-
orders (not shown). Compared to patients with diagnoses of bipolar or
major depressive disorders, those with schizophrenia spectrum diag-
noses were more frequently male, African American, older, eligible for
Medicaid due to disability, and engaged in substance use. In addition,
those with schizophrenia also had significantly longer index hospitali-
zations, and a significantly greater number of medical comorbidities
than those with bipolar or major depressive disorders.

3.2. Thirty-day readmission rates

Fourteen percent of the total sample (5,932/43,817) had a hospital
readmission within 30-days of their index hospitalization discharge.
Among the group with SMI, this rate was 16% compared to 13% in the
non-SMI population. The readmission rate was highest among those

Table 1
Working age adult Medicaid enrollees with an index medical hospitalization (N=43,817): characteristics of the total population and by diagnoses with and without
serious mental illness (SMI).

Characteristic Total (N=43,817)n (%) SMI (N=11,547)n (%) Non-SMI (N=32,270)n (%) χ2 (df) p-value

Male 16485 (37.6%) 3681 (31.9%) 12804 (39.7%) 220.4 (1) <.001
Race-ethnicity 729.8 (3) <.001

White 21415 (48.9%) 6888 (59.7%) 14527 (45.0%)
African American 15688 (35.8%) 3247 (28.1%) 12441 (38.6%)

Hispanic 932 (2.1%) 186 (1.6%) 746 (2.3%)
Other 5782 (13.2%) 1226 (10.6%) 4556 (14.1%)

Age >=48 years (>=median) 22037 (50.3%) 5512 (47.7%) 16525 (51.2%) 41.0 (1) <.001
Capitated/Managed Care Medicaid 16333 (37.3%) 3410 (29.5%) 12923 (40.0%) 402.1 (1) <.001
Blind/Disabled Medicaid Eligibility 32674 (74.6%) 9182 (79.5%) 23492 (72.8%) 202.5 (1) <.001
Substance Abuse Diagnosis 5109 (11.7%) 2323 (20.1%) 2786 (8.6%) 1088.9 (1) <.001
Index Admission Major Diagnostic Category 190.8 (7) <.001

Respiratory System 8901 (20.3%) 2346 (20.3%) 6555 (20.3%)
Circulatory System 6681 (15.2%) 1627 (14.1%) 5054 (15.7%)
Digestive System 5827 (13.3%) 1604 (13.9%) 4223 (13.1%)
Nervous System 4474 (10.2%) 1463 (12.7%) 3011 (9.3%)

Endocrine/Metabolic System 3177 (7.3%) 957 (8.3%) 2220 (6.9%)
Kidney/Urinary Tract 3168 (7.2%) 781 (6.8%) 2387 (7.4%)

Skin/Subcutaneous Tissue/Breast 2479 (5.7%) 670 (5.8%) 1809 (5.6%)
Other Diagnostic Category 9110 (20.8%) 2099 (18.2%) 7011 (21.7%)

Length of stay of index hospitalization >3 days 16287 (37.2%) 4060 (35.2%) 12227 (37.9%) 27.1 (1) <.001
Charlson Comorbidity Index 64.2 (2) <.001

0 13212 (30.2%) 3723 (32.2%) 9489 (29.4%)
1 11230 (25.6%) 3080 (26.7%) 8150 (25.3%)

2+ 19375 (44.2%) 4744 (41.1%) 14631 (45.3%)
Serious Mental Illness 11547 (26.4%) 11547 (100%) – – –
Schizophrenia and other psychoses 3854 (8.8%) 3854 (33.4%) – – –
Bipolar disorders without schizophrenia 3776 (8.6%) 3776 (32.7%) – – –
Major depressive disorders 3917 (8.9%) 3917 (33.9%) – – –
2+ co-occurring SMI diagnoses 3111 (7.1%) 3111 (26.9%) – – –
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with diagnoses of schizophrenia (19%), followed by those with bipolar
disorders (15%), and those with major depressive disorders (15%).
Results presented in Table 2 show that SMI diagnosis was associated
with significantly greater likelihood of 30-day readmission in un-
adjusted (OR: 1.36, 95% CI: 1.28-1.44) and in multivariable logistic
regression models (aOR: 1.30, 95% CI: 1.22-1.39). Other factors sig-
nificantly associated with greater likelihood of 30-day readmission in
the multivariable model included substance use (aOR: 1.47, 95% CI:
1.36-1.59), being male (aOR: 1.09, 95% CI: 1.03-1.16), Medicaid elig-
ibility due to disability status (aOR: 1.70, 95% CI: 1.56-1.84), longer
index hospitalization stay (aOR: 1.44, 95% CI: 1.36-1.53), and having 2
or more comorbid medical conditions (aOR: 1.27, 95% CI: 1.17-1.37).
In the multivariable model, being African American was associated
with significantly lower likelihood of readmission compared to White
patients (aOR: 0.93, 95% CI: 0.88-0.99).

Regarding our hypothesis of differential 30-day readmission rates
by SMI diagnosis, Table 3 shows that, compared to those without SMI,
in unadjusted logistic regression analysis, those patients with schizo-
phrenia had the greatest likelihood of 30-day hospital readmissions
(OR: 1.63, 95% CI: 1.50-1.78), followed by those with bipolar disorders
(OR: 1.27, 95% CI: 1.16-1.39), and major depressive disorders (OR:
1.18, 95% CI: 1.07-1.30). This pattern remained consistent in the
multivariable model, where those with schizophrenia had the greatest
risk of readmission (aOR: 1.46, 95% CI: 1.33-1.59), followed by those
with bipolar disorders (aOR: 1.25, 95% CI: 1.14-1.38), and finally those
with major depressive disorder (aOR: 1.18, 95% CI: 1.06-1.30). We also
re-ran the multivariable model with each of the three SMI diagnoses
measured as dichotomous variables rather than using the vectoring
algorithm. Results were highly similar (not shown), with the greatest
odds of 30-day readmission for schizophrenia.

One final set of analyses (not shown) examined the interaction of
substance use with the three SMI diagnoses. Results revealed that the
effect of co-occurring SMI and substance use on the likelihood of
readmission was either not significant (major depressive dis-
order*substance use, bipolar disorder*substance use) or not greater
than the main effects of each (schizophrenia*substance use), suggesting
that the risk of readmission associated with either SMI or substance use
was not contingent on the presence of the other.

4. Discussion

We found that working-age Medicaid beneficiaries with SMI were
more likely than those without SMI to experience unplanned 30-day
readmissions, and that the odds of readmission were highest for those
with schizophrenia, followed by bipolar disorder, and then major de-
pressive disorder. Our study is the largest and only multistate study to
date of exclusively working age Medicaid beneficiaries. Becker and
colleagues (Becker et al., 2017) studied a single-state Medicaid cohort
and found a readmission rate of 22% for major psychotic disorders,
similar to our readmission rate of 19% for schizophrenia and other
psychotic disorders. However, the Becker et al. study found that the
highest risk for readmission was among people with major depressive
disorder, followed by psychotic disorder, and then bipolar disorder.
There were some differences between the two study populations and
research designs. First, the Becker et al. study population was notably
older, with more than a third over age 70, while we focused on
working-age Medicaid beneficiaries under age 65. Unlike Becker et al.,
we excluded index hospitalizations for surgical reasons given their
higher readmission rates due to surgical site infections (Kirkland et al.,
1999). Also, Becker and colleagues focused on non-behavioral health
hospitalizations while we looked at all-cause readmissions, although a
full 94% of our study's readmissions were for medical or surgical rea-
sons.

Similar to the findings of Becker et al. (2016) and other prior stu-
dies, we found a greater risk of readmission among males, among those
who qualified as having a disability, those with substance use disorders,
and those with longer index hospitalizations. However, unlike Becker's
and other prior studies, we found that, adjusting for other factors,
African American patients were less likely to be readmitted than White
patients. In our sample, African Americans represented almost half of
those diagnosed with schizophrenia (41%) but a much lower proportion
of those diagnosed with bipolar or major depressive disorders (22%). It
is possible that our lower rate of readmission for African Americans is
due to their disproportionate representation among patients with
schizophrenia in our multistate population. Future studies should ex-
plore the intersection of race and diagnosis to address this issue in
greater depth.

It is noteworthy that even controlling for type of SMI diagnosis,
patients were more likely to be readmitted within 30 days if they had

Table 2
Associations between serious mental illness and 30-day all-cause readmissions following index medical hospitalization (N=43,817): unadjusted and multivariable
logistic regression odds ratios.

Characteristic Unadjusted Adjusteda

Odds ratio 95% CI Odds ratio 95% CI

Serious Mental Illness (vs no SMI) 1.36⁎⁎⁎ 1.28, 1.44 1.30⁎⁎⁎ 1.22, 1.39
Substance Use Diagnosis (vs no SUD) 1.58⁎⁎⁎ 1.46, 1.70 1.47⁎⁎⁎ 1.36, 1.59
Male 1.22⁎⁎⁎ 1.15, 1.29 1.09⁎⁎ 1.03, 1.16
Race/ethnicity

White reference reference reference reference
African American 0.98 0.92, 1.04 0.93* 0.88, 0.99

Hispanic 0.92 0.76, 1.12 1.06 0.87, 12.9
Other 0.89* 0.82, 0.98 0.92 084, 1.01

Age ≥ 48 years (vs <48 years) 1.15⁎⁎⁎ 1.09, 1.22 0.99 0.92, 1.06
Capitated/Managed Care (vs fee for service) 0.81⁎⁎⁎ 0.76, 0.86 0.96 0.90, 1.02
Medicaid eligibility due to disability (vs non-disability eligibility) 1.87⁎⁎⁎ 1.74, 2.01 1.70⁎⁎⁎ 1.56, 1.84
Index hospitalization length of stay ≥ 4 days (median) (vs ≤ 3 days) 1.51⁎⁎⁎ 1.43, 1.59 1.44⁎⁎⁎ 1.36, 1.53
Charlson Index of Comorbidity

0 reference reference reference reference
1 1.15⁎⁎⁎ 1.06, 1.24 0.95 0.86, 1.05

2+ 1.41⁎⁎⁎ 1.32, 1.51 1.27⁎⁎⁎ 1.17, 1.37

CI=confidence interval
⁎ <.05
⁎⁎ <.01
⁎⁎⁎ <.001
a Multivariable model also adjusts for major diagnostic category of index hospitalization.
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longer index hospital stays, a greater number of medical comorbidities,
and were qualified for Medicaid and/or federal cash assistance due to
disability. Given the inconsistent quality of medical care for people with
SMI (Cook et al., 2015), particularly those with schizophrenia (De Hert
et al., 2009; Torres-Gonzalez et al., 2014), and Medicaid beneficiaries
(McGinty et al., 2015), these patients may have more complex medical
needs and lower levels of functioning due to disability once they are
discharged.

Our findings suggest a clear and compelling need for interventions
aimed at people with SMI and particularly those with schizophrenia.
Unfortunately, addressing psychiatric illness among medical inpatients
has not been the focus of most hospital-to-community transitional care
interventions (Kripalani et al., 2014). Despite the growing evidence
base for transitional care, little is known about how best to deliver it to
patients who have co-occurring SMI and medical comorbidities
(Jackson et al., 2015). Transition programs may direct more emotional
support and less instrumental support to patients with vulnerabilities
such as mental illness, substance abuse, trauma, and other disabilities
(Kangovi et al., 2014). However, evidence suggests that focusing tran-
sitional care on delivery of behavioral health services alone is not a
viable approach. A review of mental health interventions designed to
prevent readmissions after medical hospitalizations (Benjenk et al.,
2018) found only limited support for their effectiveness.

Patients with SMI and medical comorbidities have complex needs
that must be served by a fragmented system with little real-time com-
munication between behavioral health and physical healthcare systems
(Jackson et al., 2015). The demonstrably greater impact of lifestyle,
social, and clinical factors on the physical and mental health of adults
with schizophrenia compared to other diagnoses of SMI suggests that
changes in community-based infrastructure are needed in addition to
transition interventions. This altered infrastructure should allocate care
management resources with the specific intent of ensuring safe transi-
tions from hospital to home along with linkage back to primary care,
with the explicit inclusion of people with major forms of mental illness. A
recent study (Jackson et al., 2015) of such a transitional care initiative
for Medicaid recipients in North Carolina found that patients with
schizophrenia were 30% less likely to experience a readmission in the

year following a general hospital discharge compared to those receiving
usual care. Importantly, this advantage was seen even for patients al-
ready receiving intensive mental health services using the Assertive
Community Treatment model.

4.1. Limitations

The study had several limitations. One limitation is that the
Medicaid enrollees in the Truven data are a non-random subsample of
all enrollees, and their geographic region is unknown. However, the
sample is sizeable and includes at least 10% of the total population of
working-age non-dual eligible adults on Medicaid in multiple States
(Centers for Medicare and Medicaid Services Medicare & Medicaid
Statistical Supplement, 2013). A second limitation is that adminis-
trative claims data may be incomplete, although the Truven data un-
dergo cleaning and quality assurance checks and use fully paid and
adjudicated claims. A third limitation was our focus on proximal rather
than distal outcomes, preventing us from knowing the longer-term
health outcomes of those with and without 30-day readmissions. De-
spite the limitations, analysis of these data provides the strongest evi-
dence to date of the association of SMI with post medical discharge
readmission among working-age adults, and the first evidence of the
greatest likelihood of 30-day readmissions among people with schizo-
phrenia.

4.2. Conclusion

Patients hospitalized for physical health conditions who had co-
morbid SMI had a 30% greater likelihood of being readmitted within
thirty days than their counterparts without SMI. Those with comorbid
schizophrenia had a 46% greater likelihood, those with bipolar dis-
orders a 25% greater likelihood, and those with major depressive dis-
order an 18% greater likelihood of an unplanned 30-day readmission
than those without SMI. Along with the need for transition interven-
tions that explicitly address the needs of patients with SMI, especially
those with schizophrenia, our results further suggest that these ap-
proaches should address substance use and disability, and consider

Table 3
Associations between types of serious mental illness and 30-day all-cause readmissions following index medical hospitalization (N=43,817): unadjusted and
multivariable logistic regression odds ratios.

Characteristic Unadjusted Adjusteda

Odds ratio 95% CI Odds ratio 95% CI

SMI category
No SMI reference reference reference reference

Schizophrenia and other psychoses 1.63⁎⁎⁎ 1.50, 1.78 1.46⁎⁎⁎ 1.33, 1.59
Bipolar Disorders 1.27⁎⁎⁎ 1.16, 1.39 1.25⁎⁎⁎ 1.14, 1.38

Major Depressive Disorder 1.18⁎⁎ 1.07, 1.30 1.18⁎⁎ 1.06, 1.30
Substance Use Diagnosis (vs no SUD) 1.58⁎⁎⁎ 1.46, 1.70 1.47⁎⁎⁎ 1.36, 1.59
Male 1.22⁎⁎⁎ 1.15, 1.29 1.09⁎⁎ 1.02, 1.15
Race/ethnicity

White reference reference reference Reference
African American 0.98 0.92, 1.04 0.92* 0.86, 0.98

Hispanic 0.92 0.76, 1.12 1.06 0.86, 1.28
Other 0.89* 0.82, 0.98 0.91 0.83, 1.00

Age ≥ 48 years (vs <48 years) 1.15⁎⁎⁎ 1.09, 1.22 0.98 0.91, 1.06
Capitated/Managed Care (vs fee for service) 0.81⁎⁎⁎ 0.76, 0.86 0.96 0.90, 1.02
Medicaid eligibility due to disability (vs non-disability eligibility) 1.87⁎⁎⁎ 1.74, 2.01 1.68⁎⁎⁎ 1.55, 1.83
Index hospitalization length of stay ≥ 4 days (median) (vs ≤ 3 days) 1.51⁎⁎⁎ 1.43, 1.59 1.44⁎⁎⁎ 1.36, 1.53
Charlson Index of Comorbidity

0 reference reference reference reference
1 1.15⁎⁎⁎ 1.06, 1.24 0.95 0.86, 1.05

2+ 1.41⁎⁎⁎ 1.32, 1.51 1.27⁎⁎⁎ 1.17, 1.37

CI=confidence interval
⁎ <.05
⁎⁎ <.01
⁎⁎⁎ p<.001
a Multivariable model also adjusts for major diagnostic category of index hospitalization.
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gender-specific needs.

CRediT authorship contribution statement

Judith A. Cook: Conceptualization, Investigation, Funding acqui-
sition, Methodology, Writing - original draft. Jane K. Burke-Miller:
Data curation, Software, Investigation, Formal analysis, Writing - ori-
ginal draft. Jessica A. Jonikas: Project administration, Investigation,
Funding acquisition, Writing - review & editing. Frances Aranda:
Methodology, Writing - review & editing. Alberto Santos: Writing -
review & editing.

Declaration of Competing Interests

The authors have no conflicts of interest to disclose.

Funding

This work was supported by the U.S. Department of Health and
Human Services, Administration for Community Living, National
Institute on Disability, Independent Living, and Rehabilitation
Research; and the Substance Abuse and Mental Health Services
Administration, Center for Mental Health Services (Cooperative
Agreement #90RT5038). The views expressed do not reflect the policy
or position of any Federal agency.

Supplementary materials

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.psychres.2020.113168.

References

Albrecht, J.S., Hirshon, J.M., Goldberg, R., Langenberg, P., Day, H.R., Morgan, D.J., et al.,
2012. Serious mental illness and acute hospital readmission in diabetic patients. Am.
J. Med. Qual. 27, 503–508.

Bailey, M.K., Weiss, A.J., Barrett, M.L., Jiang, H.J., 2019. Characteristics of 30-Day All-
Cause Hospital Readmissions, 2010-2016 [Statistical Brief# 248]. Agency for
Healthcare Research and Quality, Rockville, MD Retrieved from. www.hcup-us.ahrq.
gov/reports/statbriefs/sb248-Hospital-Readmissions-2010-2016.Jsp.

Becker, M.A., Boaz, T.L., Andel, R., Hafner, S., 2017. Risk of early rehospitalization for
nonbehavioral health conditions among adult Medicaid beneficiaries with severe
mental illness or substance use disorders. J. Behav. Health. Serv. Res. 44, 113–121.

Benjenk, I., Chen, J., 2018. Effective mental health interventions to reduce hospital
readmission rates: a systematic review. J. Hosp. Manag. Health Policy 2.

Brown, S., Inskip, H., Barraclough, B., 2000. Causes of the excess mortality of schizo-
phrenia. Br. J. Psychiatry 177, 212–217.

Burke, R.E., Donzé, J., Schnipper, J.L., 2013. Contribution of psychiatric illness and
substance abuse to 30‐day readmission risk. J. Hosp. Med. 8 (8), 450–455.

Callaghan, R.C., Veldhuizen, S., Jeysingh, T., Orlan, C., Graham, C., Kakouris, G., ...,
Gatley, J., 2014. Patterns of tobacco-related mortality among individuals diagnosed
with schizophrenia, bipolar disorder, or depression. J. Psychiatr. Res. 48 (1),
102–110.

Centers for Medicare and Medicaid Services Medicare & Medicaid Statistical Supplement,
2013. https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-
and-Reports/Archives/MMSS/index.html.

Chwastiak, L.A., Davydow, D.S., McKibbin, C.L., et al., 2014. The effect of serious mental
illness on the risk of rehospitalization among patients with diabetes. Psychosomatics
55 (2), 134–143.

Cook, J.A., Burke-Miller, J.K., 2018. Trends in co-occurring serious mental illness and
multiple chronic conditions and their association with work disability and SSI/DI:
implications for early intervention policy and practice. In: Mathematica Disability
Research Consortium Working Paper D-MP-18-03.

Cook, J.A., Razzano, L.A., Swarbrick, M.A., Jonikas, J.A., Yost, C., Burke, L., Steigman,
P.K., Santos, A., 2015. Health risks and changes in self-efficacy following community
health screening of adults with serious mental illness. PLoS One 10 (4), e0123552.

Daratha, K.B., Short, R.A., Corbett, C.F., et al., 2012. Risks of subsequent hospitalization
and death in patients with kidney disease. Clin. J. Am. Soc. Nephrol. 7 (3), 409–416.

De Hert, M., Schreurs, V., Vancampfort, D., Van Winkel, R., 2009. Metabolic syndrome in
people with schizophrenia: a review. World Psychiatry 8, 15–22.

Forster, A.J., Murff, H.J., Peterson, J.F., et al., 2003. The incidence and severity of ad-
verse events affecting patients after discharge from the hospital. Ann. Intern. Med.
138 (3), 161–167.

Germack, H.D., Caron, A., Solomon, R., Hanrahan, N.P., 2018. Medical-surgical read-
missions in patients with co-occurring serious mental illness: a systematic review and
meta-analysis. Gen. Hosp. Psychiatry 55, 65–71.

Germack, H.D., Wang, X., Hanrahan, N., 2019. Association of comorbid serious mental
illness diagnosis with 30-day medical and surgical readmissions. JAMA Psychiatry 76
(1), 96–98.

Gilmer, T. & Hamblin, A., 2010. Hospital readmissions among Medicaid beneficiaries
with disabilities: identifying targets of opportunity. Center for Health Care Strategies,
Inc.Data Brief, December, 1-8.

Goldfield, N.I., McCullough, E.C., Hughes, J.S., Tang, A.M., Eastman, B., Rawlins, L.K.,
Averill, R.F., 2008. Identifying potentially preventable readmissions. Health Care
Financ. Rev. 30 (1), 75–91.

Hanrahan, N.P., Bressi, S., Marcus, S.C., Solomon, P., 2016. Examining the impact of
comorbid serious mental illness on rehospitalization among medical and surgical
inpatients. Gen. Hosp. Psychiatry 42, 36–40.

Heald, A., Pendlebury, J., Anderson, S., et al., 2017. Lifestyle factors and the metabolic
syndrome in schizophrenia: a cross-sectional study. Ann. Gen. Psychiatry 16 (1), 1–7.

...Jackson, C., DuBard, A., Swartz, M., Mahan, A., McKee, J., Pikoulas, T., Lancaster, M.,
2015. Readmission patterns and effectiveness of transitional care among Medicaid
patients with schizophrenia and medical comorbidity. N. C. Med. J. 76 (4), 219–226.

Jencks, S.F., Williams, M.V., Coleman, E.A., 2009. Rehospitalizations among patients in
the Medicare fee-for-service program. N. Engl. J. Med. 360 (14), 1418–1428.

Jiang, H.J., Wier, L.M., 2010. All-cause hospital readmissions among non-elderly
Medicaid patients, 2007. Healthcare Cost and Utilization Project Statistical Brief. pp.
1–10 April.

Kangovi, S.K., Clayton, K., McCollum, S., et al., 2014. IMPaCT (Individualized
Management for Patient-Centered Targets) Community Health Worker Transitions
Manual. Penn Center for Community Health Workers, Philadelphia, PA.

Kirkland, K.B., Briggs, J.P., Trivette, S.L., Wilkinson, W.E., Sexton, D.J., 1999. The impact
of surgical-site infections in the 1990s: attributable mortality, excess length of hos-
pitalization, and extra costs. Infect. Control Hosp. Epidemiol. 20, 725–730.

Kisely, S, Smith, M, Lawrence, D, Maaten, S., 2005. Mortality in individuals who have had
psychiatric treatment: population‐based study in Nova Scotia. Br. J. Psychiatry 187,
552–558.

Kripalani, S., Theobald, C.N., Anctil, B., Vasilevskis, E.E., 2014. Reducing hospital read-
mission rates: current strategies and future directions. Annu. Rev. Med. 65, 471–485.

Laursen, T.M., Wahlbeck, K., Hällgren, J., Westman, J., Ösby, U., Alinaghizadeh, H., ...,
Nordentoft, M., 2013. Life expectancy and death by diseases of the circulatory system
in patients with bipolar disorder or schizophrenia in the Nordic countries. PLoS One
8 (6).

Lemieux, J., Sennett, C., Wang, R., Mulligan, T., Bumbaugh, J., 2012. Am. J. Manag. Care
18 (2), 96–104.

Lomholt, L.H., Andersen, D.V., Sejrsgaard-Jacobsen, C., Øzdemir, C.M., Graff, C.,
Schjerning, O., ..., Nielsen, R.E., 2019. Mortality rate trends in patients diagnosed
with schizophrenia or bipolar disorder: a nationwide study with 20 years of follow-
up. Int. J. Bipolar Disord. 7 (1), 1–8.

Mark, T., Tomic, K.S., Kowlessar, N., Chu, B.C., Vandivort-Warren, R., Smith, S., 2013.
Hospital readmission among Medicaid patients with an index hospitalization for
mental and/or substance use disorder. J. Behav. Health. Serv. Res. 40 (2), 207–221.

McGinty, E.E., Baller, J., Azrin, S.T., Juliano-Bult, D., Daumit, G.L., 2015. Quality of
medical care for persons with serious mental illness: a comprehensive review.
Schizophr. Res. 165, 227–235.

Mcilvennan, C.K., Eapen, Z., Allen, L., 2015. Hospital readmissions reduction program.
Circulation 131 (20), 1796–1803.

Nasrallah, H.A., Meyer, J.M., Goff, D.C., McEvoy, J.P., Davis, S.M., Stroup, T.S.,
Lieberman, J.A., 2006. Low rates of treatment for hypertension, dyslipidemia and
diabetes in schizophrenia: data from the CATIE schizophrenia trial sample at base-
line. Schizophr. Res. 86 (1-3), 15–22.

Ortiz, G., 2019. Predictors of 30-day postdischarge readmission to a multistate national
sample of state psychiatric hospitals. J. Healthc. Qual. 41 (4), 228.

Osborn, D.P.J., King, M.B., Nazareth, I., 2007. Physical activity, dietary habits and cor-
onary heart disease risk factor knowledge amongst people with severe mental illness.
A cross sectional comparative study in primary care. Soc. Psychiatry Psychiatr.
Epidemiol. 2007 42, 787–793. https://doi.org/10.1007/s00127-007-0247-3.

Quan, H., Parsons, G.A., Ghali, W.A., 2002. Validity of information on comorbidity de-
rived from ICD-9-CCM administrative data. Med. Care 40 (8), 675–685.

Quint, J.B., 2015. Health Research Data for the Real World: The MarketScan® Databases.
White Paper. Truven Health Analytics, Ann Arbor, Michigan.

Razzano, L.A., Cook, J.A., Yost, C., Jonikas, J.A., Swarbrick, M.A., Carter, T.M., Santos,
A., 2015. Factors associated with co-occurring medical conditions among adults with
serious mental disorders. Schizophr. Res. 161, 458–464.

Regenstein, M., Andres, E., 2014. Reducing hospital readmissions among Medicaid pa-
tients: a review of the literature. Qual. Manag. Health Care 23 (4), 203–225.

Singh, G., Zhang, W., Kuo, Y.F., Sharma, G., 2016. Association of psychological disorders
with 30-day readmission rates in patients with COPD. Chest 149 (4), 905–915.

Torres-Gonzalez, F., Ibanez-Casas, I., Saldivia, S., et al., 2014. Unmet needs in the man-
agement of schizophrenia. Neuropsychiatr. Dis. Treat. 10, 97–110.

Trudnak, T., Kelley, D., Zerzan, Griggith, K, Jiang, H.J., Fairbrother, G.L., 2013. Medicaid
admissions and readmissions: understanding the prevalence, payment, and most
common diagnoses. Health Aff. 33 (8), 1337–1344.

Zuckerman, R.B., Sheingold, S.H., Orav, E.J., Ruhter, J., Epstein, A.M., 2016.
Readmissions, observation, and the hospital readmissions reduction program. N.
Engl. J. Med. 374 (16), 1543–1551.

J.A. Cook, et al. Psychiatry Research 291 (2020) 113168

6

https://doi.org/10.1016/j.psychres.2020.113168
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0002
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0002
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0002
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb248-Hospital-Readmissions-2010-2016.Jsp
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb248-Hospital-Readmissions-2010-2016.Jsp
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0004
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0004
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0004
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0005
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0005
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0006
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0006
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0007
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0007
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0008
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0008
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0008
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0008
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/Archives/MMSS/index.html
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/Archives/MMSS/index.html
http://refhub.elsevier.com/S0165-1781(20)30470-4/optaNuAyBOFIs
http://refhub.elsevier.com/S0165-1781(20)30470-4/optaNuAyBOFIs
http://refhub.elsevier.com/S0165-1781(20)30470-4/optaNuAyBOFIs
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0009
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0009
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0009
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0009
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0010
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0010
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0010
http://refhub.elsevier.com/S0165-1781(20)30470-4/opt2Mqo91A3S4
http://refhub.elsevier.com/S0165-1781(20)30470-4/opt2Mqo91A3S4
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0011
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0011
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0012
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0012
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0012
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0013
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0013
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0013
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0014
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0014
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0014
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0015
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0015
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0015
http://refhub.elsevier.com/S0165-1781(20)30470-4/optQ288lTIIrj
http://refhub.elsevier.com/S0165-1781(20)30470-4/optQ288lTIIrj
http://refhub.elsevier.com/S0165-1781(20)30470-4/optQ288lTIIrj
http://refhub.elsevier.com/S0165-1781(20)30470-4/optFc3hWy0Mk9
http://refhub.elsevier.com/S0165-1781(20)30470-4/optFc3hWy0Mk9
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0018
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0018
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0018
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0019
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0019
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0020
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0020
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0020
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0021
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0021
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0021
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0022
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0022
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0022
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0023
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0023
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0023
http://refhub.elsevier.com/S0165-1781(20)30470-4/optVd272NC2cm
http://refhub.elsevier.com/S0165-1781(20)30470-4/optVd272NC2cm
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0024
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0024
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0024
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0024
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0025
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0025
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0027
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0027
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0027
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0027
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0028
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0028
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0028
http://refhub.elsevier.com/S0165-1781(20)30470-4/optwuSEoQpEgQ
http://refhub.elsevier.com/S0165-1781(20)30470-4/optwuSEoQpEgQ
http://refhub.elsevier.com/S0165-1781(20)30470-4/optwuSEoQpEgQ
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0029
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0029
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0030
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0030
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0030
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0030
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0031
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0031
https://doi.org/10.1007/s00127-007-0247-3
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0033
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0033
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0034
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0034
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0035
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0035
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0035
http://refhub.elsevier.com/S0165-1781(20)30470-4/optDwmZT06FwK
http://refhub.elsevier.com/S0165-1781(20)30470-4/optDwmZT06FwK
http://refhub.elsevier.com/S0165-1781(20)30470-4/optvyGG7pKdLI
http://refhub.elsevier.com/S0165-1781(20)30470-4/optvyGG7pKdLI
http://refhub.elsevier.com/S0165-1781(20)30470-4/optWyMspKq2Ab
http://refhub.elsevier.com/S0165-1781(20)30470-4/optWyMspKq2Ab
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0036
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0036
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0036
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0037
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0037
http://refhub.elsevier.com/S0165-1781(20)30470-4/sbref0037

	Factors associated with 30-day readmissions following medical hospitalizations among Medicaid beneficiaries with schizophrenia, bipolar disorder, and major depressive disorder
	Introduction
	Methods
	Medicaid claims
	Index hospitalization
	Study outcome
	Study predictors
	Study covariates
	Statistical analysis

	Results
	Sample characteristics
	Thirty-day readmission rates

	Discussion
	Limitations
	Conclusion

	CRediT authorship contribution statement
	Declaration of Competing Interests
	mk:H1_18
	Funding
	mk:H1_20
	Supplementary materials
	References




