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Objective: Individuals with both physical and mental health problems may have elevated levels of emergency
department (ED) service utilization either for index conditions or for associated comorbidities. This study
examines the use of ED services by Medicaid beneficiaries with comorbid diabetes and schizophrenia, a dyad
with particularly high levels of clinical complexity.
Methods: Retrospective cohort analysis of claims data for Medicaid beneficiaries with both schizophrenia and
diabetes from fourteen Southern states was compared with patients with diabetes only, schizophrenia only,
and patients with any diagnosis other than schizophrenia and diabetes. Key outcome variables for individuals
with comorbid schizophrenia and diabetes were ED visits for diabetes, mental health-related conditions, and
other causes.
Results:Medicaid patients with comorbid diabetes and schizophrenia had an average number of 7.5 ED visits per

year, compared to the sample Medicaid population with neither diabetes nor schizophrenia (1.9 ED visits per
year), diabetes only (4.7 ED visits per year), and schizophrenia only (5.3 ED visits per year). Greater numbers
of comorbidities (over and above diabetes and schizophrenia) were associated with substantial increases in
diabetes-related, mental health-related and all-cause ED visits. Most ED visits in all patients, but especially in
patients with more comorbidities, were for causes other than diabetes or mental health-related conditions.
Conclusion: Most ED utilization by individuals with diabetes and schizophrenia is for increasing numbers of
comorbidities rather than the index conditions. Improving care in this population will require management of
both index conditions as well as comorbid ones.
© 2013 Elsevier B.V. All rights reserved.
1. Introduction

In recent years, there has been increasing focus on improving health
outcomes for complex patients with multiple, comorbid, chronic dis-
eases. The US Department of Health and Human Services (HHS) has
developed a national strategy for improving the health of individuals
with multiple chronic conditions (Parekh et al., 2011). Specific combi-
nations of comorbid conditions create unique challenges to the overall
health and mortality risk of patients with multiple chronic conditions,
particularly comorbid physical and mental illnesses. Morbidity and
ional Center for Primary Care,
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mortality in individuals with serious mental illness have been well
documented, with rates of excess mortality ranging from 8 years to
25 years (Colton and Manderscheid, 2006; Parks et al., 2006; Druss
et al., 2011). This excess mortality is attributed most often to chronic
physical conditions, and complicated by quality of care and socioeco-
nomic status (Colton and Manderscheid, 2006; Parks et al., 2006;
Druss et al., 2011).

There is a strong association with schizophrenia, diabetes, and an in-
creased risk or poor physical health and disability (Dixon et al., 2000).
Prevalence rates of diabetes mellitus in patients with schizophrenia are
estimated at approximately 15%–21% in previous studies, about two to
four times greater than the general population (Dixon et al., 2000;
Subramaniam et al., 2003; Bushe and Holt, 2004; Mai et al., 2011). The
concurrence of both conditions makes health management complex
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due to the negative effects onmedication adherence for physical illnesses
(Piette et al., 2007) and self-caremanagement (Dickerson et al., 2005). In
addition, hereditary factors, lifestyle factors, downward social drift, and
metabolic syndrome associated with atypical antipsychotic use further
contribute to the combined complexity and poor health and social out-
comes associated with these diseases (Mukherjee et al., 1996).

Emergency department (ED) visits for mental health-related causes
have been rising in recent years, and are responsible for significant bur-
den of care for EDs (Larkin et al., 2005). This increase in visits contrib-
utes to ED overcrowding, which can result in poor quality of care
(American College of Emergency Physicians, 2008). Mental illness and
psychological distress have been associated with higher rates of all-
cause ED visits among various populations (Fogarty et al., 2008; Lin
et al., 2012). With the rise in mental health-related ED visits each
year, higher rates of ED utilization have been associated with psychosis,
African American race/ethnicity, and being insured with Medicaid, al-
though these findings are not always consistent (Hazlett et al., 2004;
Pandya et al., 2009).

There is limited research on ED utilization among individuals with
serious mental illness, and schizophrenia in particular; however, previ-
ous reports have shown increased rates of ED utilization for individuals
with serious mental illness when compared to the general population
(Dickerson et al., 2003; Hackman et al., 2006; Hendrie et al., 2013).
Among individualswith schizophrenia, rates of ED utilization and recur-
rent ED visits aremore commonwhen compared to patientswhodo not
have schizophrenia, with 69% of the study population with a diagnosis
of schizophrenia having at least one ED visit in two years (Dhossche
and Ghani, 1998; Salsberry et al., 2005).

In patients with schizophrenia, certain comorbidities have been
associated with increased ED visits, including substance use disorders
(Curran et al., 2003). Furthermore, individuals treated with atypical
antipsychotic medications have lower rates of ED utilization than indi-
viduals treated with typical antipsychotics (Al-Zakwani et al., 2003).

Although few studies have examined ED utilization rates in the
chronic comorbid conditions of schizophrenia and diabetes, analysis of
chronic physical illness and comorbid serious mental illness (depres-
sion) found higher rates of utilization among those with a diagnosis of
depression (Himelhoch et al., 2004). Previous studies have examined
the impact of schizophrenia with other chronic physical conditions, a
study in Canada found that individuals with schizophrenia have greater
rates of coronary artery disease, although they are less likely to visit a
specialist or undergo coronary revascularization than individuals with-
out schizophrenia (Bresee et al., 2012). In examining the management
of diabetes in individuals with schizophrenia, one study determined
that people with schizophrenia and diabetes had a 74% greater risk of
hospital and ED visits for hypo- or hyperglycemia compared to those
with diabetes only (no schizophrenia) (Becker and Hux, 2011). Similar-
ly, individuals with diabetes have higher rates of ED utilization than
those without diabetes, but these findings are inconsistent (McCusker
et al., 2000; Egede, 2004). Access to a primary care physician is associat-
ed with a lower risk of ED utilization for conditions of lower severity
(Moineddin et al., 2011). We were unable to find studies that classified
the type of ED visit among individuals with schizophrenia and diabetes.

Therefore, because there is a dearth of consistent literature on ED
utilization for the specific comorbidity of schizophrenia and diabetes,
we undertook this study to evaluate overall ED utilization rates and
the causes of ED visits for patients with schizophrenia with andwithout
comorbid diabetes. Also, we evaluated the risk associated with varying
types of ED visits in patients with comorbid diabetes and schizophrenia.
Because schizophrenia and diabetes can commonly co-occur, and
comorbid chronic disease is of great concern in focusing on whole-
person outcomes, we seek to better understand the reasons why
patients with schizophrenia and diabetes access ED services. A greater
understanding of ED utilization in this specific comorbid population
can lead to specific, targeted interventions that can improve health out-
comes in this multiple chronic conditions population.
2. Materials and methods

This study used claims data extracted from the 2006 and 2007Medi-
caid Analytic Extract (MAX) files obtained from the Centers for Medi-
care and Medicaid Services (CMS). Secondary data analysis of large
population claims data provides several key advantages when studying
patients with multiple chronic conditions. First, using Medicaid claims
data allows for evaluation of illnesses in a large population, which im-
proves statistical power to address service use patterns related to
comorbidity. Second, because Medicaid is provided for aged, blind, dis-
abled segments of low income populations, it can be used to address
quality and access to care in vulnerable individuals. Finally, analysis of
comorbid conditions in this particular population is important, as the
prevalence of this particular study population could increase in the
coming years with planned Medicaid expansion under the Affordable
Care Act.

2.1. Study population

2.1.1. Inclusion and exclusion criteria
From theMedicaid personal summary file, we identified adults ages

18 to 64 years residing in the states of Alabama, Arkansas, Florida,
Georgia, Kentucky, Louisiana, Maryland, Mississippi, Missouri, North
Carolina, South Carolina, Tennessee, Texas, and Virginia during the
years of 2006 and 2007 (n = 8 376 324). Patients with both Medicaid
and Medicare (dual eligible) (n = 2 732 637) or those who partici-
pated in a Medicaid Health Maintenance Organization (HMO) plan
(n = 1 364 422) were excluded because the necessary encounter-
level data could not be reliably accessed from our dataset.

For the purposes of this study, patientswere categorized into the fol-
lowing four groups: a) patients with diabetes and without schizophre-
nia (diabetes only), b) patients with schizophrenia and without
diabetes (schizophrenia only), c) patients with both schizophrenia
and diabetes, and d) patients with any diagnosis other than schizophre-
nia or diabetes (neither schizophrenia nor diabetes). Patients that were
categorized into these four groups had a varied number of additional co-
morbid conditions, ranging fromnone to greater than nine. Claims relat-
ed to diabetes were defined as claims billed with primary or secondary
diagnosis using International Classification of Diseases 9 (ICD-9) diagnos-
tic codes 250.xx, 357.2x, 362.0 or 366.41 (diabetesmellitus and diseases
that are complications of diabetesmellitus). Patientswith schizophrenia
were defined as claims billed with ICD-9 diagnostic codes 295.xx. Con-
sistentwith previousMedicaid claimsdata research, in order to improve
case-finding accuracy, a personwas included in each group according to
the specific diagnosis or diagnoses if they had one billed claim for a hos-
pitalization from the inpatient (IP) file, or at least two billed claims on
different service dates from the outpatient (OT) file (Lurie et al.,
1992). Patients categorized as “neither schizophrenia nor diabetes”
were defined as those patients that did not have a primary diagnosis
of diabetes or schizophrenia in the IP file, and did not have at least
two diagnoses of schizophrenia or diabetes in the OT file.

2.2. Measures

2.2.1. Outcome variables
ED visits were divided into the following three categories: a) ED

visits resulting from a primary diagnosis of diabetes (diabetes-related
ED visits), b) ED visits resulting from a primarymental health diagnosis
(mental health-related ED visits), and c) ED visits for all other medical
diagnoses (all other-cause ED visits). Mental health diagnoses included
all encounters with ICD-9 primary diagnostic codes 290.xx–298.xx
(psychoses), 300.xx (neurotic disorders), 303.xx–305.xx (psychoactive
substance), and 308.xx–316.xx (other (primarily adult onset) and
mental disorders diagnosed in childhood). ED visits were identified by
revenue codes 450–459 or a place of service code of 23.
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2.2.2. Covariates
Covariates included demographic variables (age, gender, and race/

ethnicity), rural/urban status, and comorbidities. Rural/urban status
was determined by merging the MAX data with county level data from
the Area Resource File (ARF). The ARF aggregates publically available
data from multiple sources about socioeconomic and environmental
characteristics. Federal Information Processing Standard (FIPS) codes
for patient's county of residence were used to merge the ARF and MAX
files. The 2003 Rural/Urban Continuum Codes are from the Department
of Agriculture's Economic Research Service (ERS) (population b 250 000,
population between 250 000 and 1 million, population N 1 million).
Comorbidities were characterized using the Elixhauser comorbidity
index, a validated approach for risk adjustment using administrative
claims data (Elixhauser et al., 1998; Southern et al., 2004). We then clas-
sified the comorbidity index into five groups (0, 1–3, 4–5, 6–8, ≥9). The
number of disease constructs was tallied for each patient.
2.3. Statistical analysis

Weused SAS version 9.2 for all analysis (SAS Institute Inc., Cary, NC).
ED visits per 1000 patients per year by predictor variables were calcu-
lated for each of the three ED visit outcomes. One-way analysis of vari-
ance tests (ANOVA) were used to evaluate mean differences within the
predictor variables for each of the three ED visit outcomes, controlling
for the four disease conditions. Multivariate logistic regression models
were used to estimate three ED visit risks for the schizophrenia and di-
abetes conceptual model only, mutually adjusting for age, race/ethnici-
ty, gender, and rural/urban status. P-values b .01 were considered
statistically significant.
2.4. Ethics

The studywas conducted with approval from theMorehouse School
of Medicine Institutional Review Board.
3. Results

3.1. Emergency department visits characterized by disease condition

Table 1 describes ED use by disease conditions: diabetes only
(n = 316 873), schizophrenia only (n = 82 326), both schizophrenia
and diabetes (n = 23 913), and neither schizophrenia nor diabetes
(n = 3 856 153). Half of patients with any disease had ED visits during
the time period, but there were higher percentages of ED visits for peo-
plewith comorbid diabetes and schizophrenia than other disease condi-
tions. Patients with comorbid diabetes and schizophrenia had a
significantly higher average number of ED visits per year compared to
individuals with neither diabetes nor schizophrenia, diabetes only, or
schizophrenia only (p b .01).
Table 1
Average and total numbers of emergency department visits characterized by disease states.

Diabetes and schizophrenia Diabetes

N (%) 23913 (0.6) 316873 (
Total ED visits (%)a 19494 (81.5) 243115 (
Mean ED visits/year (sd)a 7.5 (8.1) 4.7 (
Diabetes-related ED visits (%)a 3972 (16.6) 46251 (
Mean diabetes-related ED visits/year (sd)a 0.3 (0.7) 0.2 (
Mental health-related ED visits (%)a 5616 (23.5) 14918 (
Mean Mental health-related ED visits/year (sd)a 0.4 (1.0) 0.1 (
All other cause ED visits (%) 19166 (80.2) 239882 (
Mean all other cause visits/year (sd)a 6.9 (7.6) 4.4 (

a p b .01.
3.2. Causes of ED visits and demographic characteristics for Medicaid
beneficiaries with comorbid diabetes and schizophrenia

Table 2 summarizes ED visits causes for the 23 913Medicaid benefi-
ciaries with comorbid diabetes and schizophrenia by demographic
characteristics. Among these individuals with comorbid diabetes and
schizophrenia, there were more mental health-related and other cause
visits per 1000 persons per year for younger patients, patients living in
urban areas, patients treated with atypical antipsychotics, and patients
with greater comorbidities (p b 0.01). Blacks had greater ED visits per
1000 persons per year than whites and Hispanics for diabetes-related
visits, but whites had higher rates of ED visits for mental health-
related and all other cause visits than black or Hispanic populations
(p b 0.01). Asians had significantly lower amounts of all other cause
visits compared to other racial groups. There were no significant differ-
ences between males and females in rates of mental health-related or
diabetes-related ED visits, but females had significantly higher rates of
all other cause ED visits compared to males.

3.3. Predictors of ED visit types among Medicaid beneficiaries with
comorbid diabetes and schizophrenia

As shown in Table 3, among individuals with comorbid diabetes and
schizophrenia, significant predictors (p b .01) of diabetes related ED
visits in the logistic regression model were black race and having 1 or
more comorbidities. Higher comorbidity scores were a strong predictor
of diabetes-related ED visits. Significant predictors of any mental
health-related ED visits were ages 18–29 years old, residence in a
small or large metropolitan area (population greater than 250 000),
and treatment with atypical antipsychotics or a combination of typical
and atypical antipsychotics. Black and Hispanic races/ethnicities were
predictive of lower rates of mental health-related ED visits compared
towhites. Greater numbers of comorbiditiesweremore strongly predic-
tive of mental health-related visits than diabetes-related visits. Male
gender and older age were predictive of lower rates of all other causes
of ED visits. No treatment with any antipsychotic medication was pre-
dictive of higher all other cause ED visits, as were treatment with atyp-
ical antipsychotics or combination atypical and typical antipsychotics.
Non-Hispanic white and Hispanic races/ethnicities were predictive of
lower rates of all other causes of ED visits compared to blacks. As with
diabetes-related andmental health-related ED visits, greater comorbid-
ity was strongly predictive of higher rates of all other causes of ED visits,
as demonstrated in Figure 1.

3.4. Causes of ED visits among Medicaid beneficiaries with comorbid
schizophrenia and diabetes

Themost common causes of ED visits among individuals with comor-
bid schizophrenia and diabetes were “symptoms, signs, and ill-defined
conditions” such as shortness of breath, fatigue/malaise, and “general
symptoms,” injury and poisoning, and musculoskeletal symptoms. The
only Schizophrenia only Neither diabetes nor schizophrenia Total

7.4) 82326 (1.9) 3856153 (90.1) 4279265 (100)
76.7) 61581 (74.8) 1928403 (50.0) 2252593 (52.6)
4.4) 5.3 (6.2) 1.9 (2.4) 2.2 (2.8)
14.6) 113 (0.1) 1312 (0.0) 51648 (1.2)
0.5) 0.0 (0.0) 0.0 (0.0) 0.0 (0.2)
4.7) 20316 (24.7) 104444 (2.7) 145292 (3.4)
0.3) 0.4 (0.8) 0.1 (0.2) 0.1 (0.2)
75.7) 60442 (73.4) 1922533 (49.9) 2242023 (52.4)
4.1) 4.9 (5.9) 1.8 (2.3) 2.1 (2.7)



Table 2
Demographics and ED visit causes per 1000 persons/year for patients with diabetes and schizophrenia.

Diabetes and schizophrenia patients Diabetes related ED visits Mental health relatedEDvisits All other cause ED visits

n (%) p n (%) p n (%) p

Age
18–29 (n = 1565) 277 (17.7) b .01 552 (35.3) b .01 1314 (84.0) b0.01
30–44 (n = 6138) 1108 (18.1) 1763 (28.7) 5019 (81.8)
45–64 (n = 16 210) 2587 (16.0) 3301 (20.4) 12 833 (79.2)

Race/ethnicity
White (n = 8987) 1403 (15 6) b .01 2455 (27.3) b .01 7374 (82.1) b .01
Black (n = 10 413) 1957 (18.9) 2363 (27.3) 8375 (80.4)
Hispanic (n = 2455) 281 (11.5) 415 (16.9) 1828 (74.5)
Asian (n = 131) 18 (13.7) 26 (19.9) 87 (66.4)
Other (n = 1927) 313 (16.2) 357 (18.5) 1502 (77.9)

Gender
Female (n = 15 464) 2613 (16.9) 0.11 3705 (24.0) 0.02 12 836 (83.0) b .01
Male (n = 8448) 1359 (16.1) 1911 (22.6) 6329 (74.9)

Rural/urban status
N1 million (metro area) (n = 6528) 1145 (17.5) .01 1737 (26.6) b .01 5316 (81.4) b .01
250 000–1 million (small metro area) (n = 8204) 1376 (16.8) 1898 (23 1) 6568 (80.1)
b250 000 (rural area) (n = 9181) 1451 (15.8) 1981 (21.6) 7282 (79.3)

Treatment
Atypical antipsychotics (n = 13910) 2155 (15.5) b .01 2813 (20.2) b .01 10918 (78.5) b .01
Typical antipsychotics (n = 1843) 294 (16.0) 253 (13.7) 1327 (72.0)
Both (n = 6188) 1149 (18.6) 2214 (35.8) 5295 (85.6)
None (n = 1972) 374 (19.0) 336 (17.0) 1626 (82.5)

Elixhauser comorbidity index
0 (n = 6362) 562 (8.8) b .01 548 (8.6) b .01 3738 (58.8) b .01
1–3 (n = 4316) 637 (14.8) 753 (17.5) 3384 (78.4)
4–5 (n = 2010) 311 (15.5) 458 (22.8) 1718 (85.5)
6–8 (n = 2171) 374 (17.2) 565 (26.0) 1893 (87.2)
≥9 (n = 9054) 2087 (23.1) 3292 (36.4) 8433 (93.1)
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leading causes of ED visits for the diabetes and schizophrenia sample are
listed in Table 4.

4. Discussion

4.1. The impact of comorbidity

Our findings help to quantify ED utilization in a combination of mul-
tiple chronic conditions, diabetes and schizophrenia. Comorbid diabetes
and schizophrenia results in higher levels of ED visits compared to indi-
viduals with diabetes only, schizophrenia only, or other chronic physical
illnesses. Greater numbers of comorbid conditions predicted higher rates
of diabetes, mental health, and all other-cause visits in individuals with
comorbid diabetes and schizophrenia. These all other-cause ED visit
rates are more than ten times higher for those with the highest comor-
bidity scores versus the lowest, even within the already high-risk sub-
population of Medicaid enrollees with both schizophrenia and diabetes.

Although in 1943 the combination of schizophrenia and diabetes
was described as “extremely rare,” this comorbidity cluster is known
to be more common in present day (Kasin and Parker, 1943; Dixon
et al., 2000; Rouillon and Sorbara, 2005). When evaluating diabetes
and schizophrenia more closely, the highest rates of ED visits are for
all other causes than diabetes or mental health chief complaints. Indi-
viduals with schizophrenia have greater severity of physical illness,
and often have lower quality of care associated with treatment of phys-
ical conditions (Goldberg et al., 2007; Leucht et al., 2007; Bresee et al.,
2012). Individuals with diabetes are at greater risk for various physical
complications associated with their illness, including heart disease,
blindness, renal failure, and extremity amputations (Dall et al., 2003).
The complexity of comorbid diabetes and schizophrenia may lead to
increased ED usage in all areas of health, not just for diabetes related
or schizophrenia related complications of the illnesses.

Previous research has confirmed that quality of diabetes care for in-
dividuals with schizophrenia is not worse than care for the general
population (Desai et al., 2002; Dixon et al., 2004; Krein et al., 2006).
Even so, some primary care providers report difficulty communicating
effectively and providing effective care for individuals with serious
mental illness (Lester et al., 2005). Furthermore, individuals with seri-
ous mental illness frequently have less general preventive medical
care compared to the general population (Druss et al., 2002). Thus, the
causes of disability and illness in this specific population may be more
complex than concentrating care management efforts specifically on
schizophrenia or diabetes. Patients with comorbid schizophrenia and
diabetes may benefit from greater emphasis on overall health promo-
tion and prevention activities, focused on decreasing risk associated
with various general medical conditions.

4.2. Racial/ethnic disparities

Racial and ethnic disparities exist among patients with comorbid
schizophrenia and diabetes. Although racial/ethnic disparities associated
with schizophrenia are focusedmore on access to care and poorer quality
of care than racial differences in incidence or prevalence, the racial/ethnic
disparities in diabetes also highlight incidence and prevalence differ-
ences, with blacks and Hispanics having higher rates of diabetes
compared towhites (Brancati et al., 2000;McBean et al., 2004). Our anal-
ysis found higher rates of diabetes-related ED visits among blacks than
whites andHispanics, and after controlling for covariates, these racial dis-
parities persisted. Formental health-related visits, whites had the highest
ED visit rates compared to all other racial/ethnic groups, a trend which
was strikingly different when compared to diabetes-related and all
other-cause ED visits. This finding is inconsistent with research that has
shown higher rates of ED utilization for mental health problems among
blacks (with less outpatient mental health treatment) compared to
non-Hispanic whites (Hu et al., 1991; Snowden and Holschuh, 1992;
Chow et al., 2003). However, in recent years, rates of non-Hispanic
white populations accessing ED settings for mental health related issues
have been increasing while rates in minority populations have remained



Table 3
Crude and adjusted odds ratios (OR) of ED visits based on logistic regression model among patients with schizophrenia and diabetes.

Diabetes-related ED visits Mental health-related ED visits All other cause ED visits

Crude OR (95% CI) Adjusted OR (95% CI) Crude OR (95% CI) Adjusted OR (95% CI) Crude OR (95% CI) Adjusted OR (95% CI)

Age group (reference group = 45–64 years old)
45–64 years 1.00 1.00 1.00 1.00 1.00 1.00
18–29 years 1.13 (0.99, 1.30) 1.19 (1.04, 1.37)a 2.13 (1.91, 2.38)a 2.42 (2.15, 2.73)a 1.38 (1.20, 1.59)a 1.71 (1.47, 1.98)a

30–44 years 1.16 (1.07, 1.25)a 1.22 (1.12, 1.32)a 1.58 (1.47, 1.69)a 1.73 (1.61, 1.86)a 1.18 (1.10, 1.27)a 1.37 (1.27, 1.49)a

Race/ethnicity(reference group = White)
White 1.00 1.00 1.00 1.00 1.00 1.00
Black 1.25 (1.16, 1.35)a 1.37 (1.27, 1.49)a 0.78 (0.73, 0.83)a 0.87 (0.81, 0.93)a 0.90 (0.84, 0.97)a 1.08 (1.00, 1.17)
Hispanic 0.70 (0.61, 0.80)a 0.70 (0.61, 0.81)a 0.54 (0.48, 0.61)a 0.55 (0.49, 0.62)a 0.64 (0.57, 0.71)a 0.58 (0.52, 0.65)a

Asian 0.86 (0.52, 1.42) 1.03 (0.62, 1.71) 0.66 (0.43, 1.02) 0.80 (0.50, 1.26)a 0.43 (0.30, 0.62)a 0.53 (0.36, 0.80)a

Other 1.05 (0.92, 1.20) 1.13 (0.99, 1.30) 0.61 (0.53, 0.69)a 0.67 (0.59, 0.77)a 0.77 (0.69, 0.87)a 0.84 (0.73, 0.95)a

Gender(reference group = Male)
Male 1.00 1.00 1.00 1.00 1.00 1.00
Female 1.06 (0.99, 1.14) 1.00 (0.93, 1.07) 1.08 (1.01, 1.15)a 1.04 (0.97, 1.12) 1.64 (1.53, 1.75)a 1.58 (1.47, 1.70)a

Rural/urban status(reference group = Rural Area)
b250 000 rural area 1.00 1.00 1.00 1.00 1.00 1.00
N1 million metro area 1.13 (1.04, 1.23)a 1.03 (0.94, 1.12) 1.32 (1.22, 1.42)a 1.24 (1.15, 1.34)a 1.14 (1.06, 1.24)a 1.08 (0.99, 1.18)
250 000–1 million small metro area 1.07 (0.99, 1.16) 1.06 (0.98, 1.15) 1.09 (1.02, 1.18)a 1.15 (1.07, 1.24)a 1.05 (0.97, 1.23) 1.12 (1.03, 1.21)

Treatment (reference group = typical antipsychotics)
Typical antipsychotics 1.00 1.00 1.00 1.00 1.00 1.00
Atypical antipsychotics 0.97 (0.85, 1.01) 0.89 (0.77, 1.02) 1.59 (1.39, 1.83)a 1.25 (1.08, 1.45)a 1.42 (1.27, 1.58)a 1.14 (1.01, 1.28)a

Both 1.20 (1.04, 1.38)a 0.99 (0.85, 1.14)a 3.50 (3.04, 4.04)a 2.54 (2.19, 2.95)a 2.31 (2.04, 2.61)a 1.59 (1.39, 1.81)a

None 1.23 (1.04, 1.46)a 1.12 (0.94, 1.32) 1.29 (1.08, 1.54)a 1.00 (0.83, 1.20) 1.83 (1.57, 2.13)a 1.53 (1.29, 1.80)a

Elixhauser comorbidity index (reference group = 0)
0 1.00 1.00 1.00
1–3 1.78 (1.58, 2.01)a 1.83 (1.62, 2.07)a 2.24 (1.99, 2.52)a 2.17 (1.93, 2.45)a 2.55 (2.33, 2.78)a 2.54 (2.32, 2.78)a

4–5 1.89 (1.63, 2.19)a 1.97 (1.69, 2.29)a 3.13 (2.73, 3.59)a 3.10 (2.70, 3.57)a 4.13 (3.61, 4.72)a 4.23 (3.69, 4.85)a

6–8 2.14 (1.86, 2.47)a 2.29 (1.98, 2.64)a 3.73 (3.28, 4.25)a 3.74 (3.27, 4.27)a 4.78 (4.18, 5.47)a 4.95 (4.31, 5.68)a

≥9 3.09 (2.79, 3.41)a 3.31 (2.99, 3.66)a 6.06 (5.50, 6.68)a 6.09 (5.51, 6.73)a 9.53 (8.66, 10.49)a 9.78 (8.86, 10.78)a

a p b 0.05.
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stable—these findings may confirm a shift in the trend (Larkin et al.,
2005).

Social complexity and its direct association with access to care are
difficult to clearly delineate. Access to care may be reduced for racial/
ethnic minority populations due to a number of factors, including geo-
graphical barriers, attitudes toward treatment-seeking, and poor thera-
peutic alliance (Sussman et al., 1987; Cooper-Patrick et al., 1997; US
Department of Health and Human Services, 2001; Shim et al., 2009).
Blacks have higher rates of diabetes than whites, and whites are more
likely to have greater access to mental health services and receive atyp-
ical antipsychotics than blacks, which may lead to worsening physical
health outcomes among blacks, and may have an impact on all other
cause and diabetes-related ED utilization (Kreyenbuhl et al., 2003).

4.3. Treatment considerations

The burden of disease associated with multiple chronic conditions,
and the limitations of current single-disease focused clinical practice
guidelines make it difficult to offer specific evidence-based recommen-
dations with regard to achieving optimal outcomes in this population
(Boyd et al., 2005; Fortin et al., 2006). Clearly, multi-morbidity leads to
unnecessary hospitalizations, adverse drug events, health care expen-
ditures, disability, and mortality. This is exacerbated by fragmentation
in the health care system, inwhichmultiple cliniciansmanage individu-
al diseases in a single patient without effectively communicating or
sharing in decision-making, often with delays in care or duplicated ser-
vices. The impact of fragmentation is addressed in the Institute of Med-
icine report Crossing the Quality Chasm (Institute ofMedicine Committee
on Quality of Health Care in America, 2001; Vogeli et al., 2007; Parekh
and Barton, 2010).

The sheermedical and social complexity of diabetes and schizophre-
nia require targeted interventions to specifically address the complica-
tions associated with multiple chronic conditions (Piette and Kerr,
2006). Recommendations and guidelines aimed at improved monitor-
ing of physical health for individuals for schizophrenia have helped to
move usual care toward the direction of improved health outcomes
(Marder et al., 2004). Medical care management programs have been
shown to improve overall health outcomes among individuals with
schizophrenia and other serious mental illness (Ohlsen et al., 2005;
Druss et al., 2010a). In fact, interventions targeting patientswith comor-
bid diabetes and schizophrenia have been shown to result in greater
weight loss, lower triglycerides, and increased diabetes self-efficacy
(McKibbin et al., 2006). Increasing focus on primary care has been
shown to reduce ED visits in patients with chronic illness;
however, few interventions have been effective in reducing ED utiliza-
tion in patients with serious mental illness (Latimer, 1999; Coleman
et al., 2001). Chronic disease self-management programs have shown
efficacy in themanagement of diabetes, and preliminary testing chronic
disease self-management programs in individuals with serious mental
illness are promising (Newman et al., 2004; Druss et al., 2010b). Also,
integrated and co-located primary care and mental health services
have demonstrated improved physical health outcomes for individuals
with serious mental illnesses (Pirraglia et al., 2012). Additional testing
of innovative models is needed to ensure that patients with comorbid
diabetes and schizophrenia receive team-based care that emphasizes
whole-person health, rather than management of specific disease
states.

4.4. Limitations

There are several limitations that should be discussed. The limita-
tions of Medicaid claims data have been previously documented
(Bright et al., 1989), especially with regard to the accuracy of diagnosis
coding in various claims and the completeness of our capturing of ED
visits through claims data (Lurie et al., 1992). However, we have used
specificmethodology strategies tominimize the impact of this limitation



0

10

20

30

40

50

60

70

80

90

100

%
 E

m
er

g
en

cy
 D

ep
ar

tm
en

t 
V

is
it

s

Elixhauser Comorbidity Index

Diabetes-Related ED Visits

Mental Health-Related ED Visits

All Other Cause ED Visits

Fig. 1. Percentage of diabetes-related, mental health-related, and all other cause emergen-
cy department visits by comorbidities in a population of individuals with schizophrenia
and diabetes.

495R.S. Shim et al. / Schizophrenia Research 152 (2014) 490–497
and to improve reliability (Walkup et al., 2000). Similarly, accuracy of
coding race–ethnicity is subject to the accurate recording of self-
described racial/ethnic group during the Medicaid enrollment process.
In evaluating racial/ethnic disparities, we know that socioeconomic sta-
tus also plays a significant role, but we did not analyze socioeconomic
status within this Medicaid population. However, all Medicaid enrollees
are at least somewhat similar socioeconomically in having to prove low-
income status as an essential basis for Medicaid eligibility. Additionally,
theMedicaid sample consisted of 14 Southern states, which does some-
what limit generalizability of these findings. However, this particular
sample comprises the majority of African American patients with Med-
icaid coverage in the United States, which increases opportunities to ex-
amining disparities between African American and non-Hispanic white
patients with schizophrenia and diabetes.
4.5. Clinical implications

This study focuses on a specific comorbidity cluster that combines a
“physical” disease requiring effective self-management and a “mental
health” disease that can profoundly affect an individual's ability toman-
age self-care and overall health. Single disease models of disease man-
agement are unlikely to be effective in addressing the complexities of
Table 4
Summary of all other cause emergency department visits by diagnostic category in individuals

ICD-9 (3-digit) Number of ED visits by diagnosis Percent Description

780–799a 111 303 33.8% Symptoms, signs,
& ill-defined conditions

800–999 38 894 11.8% Injury and poisoningb

710–739 27 226 8.3% Musculoskeletal diseases or s

460–519 20 383 6.2% Respiratory system diseases o
290–319 19 000 5.8% Other mental health diagnose

390–459 13 315 4.0% Circulatory/cardiovascular
520–579 12 852 3.9% Gastrointestinal/digestive
580–629 9421 2.9% Genitourinary
001–139 8059 2.4% Infections
320–389 7651 2.3% Nervous system
680–709 7374 2.2% Skin and subcutaneous tissue

a ICD-9 codes in the range of 780 to 780.xx include diagnoses which could be tied to schizop
[780.09] or transient alteration of awareness [780.02]).

b Additional injury visits identified by E-codes are not included in this count.
these patients to improve overall health outcomes. The impact of addi-
tional comorbidities beyond the diabetes–schizophrenia dyad raises the
clinical complexity of these patients even further, and the combination
of poverty and racial/ethnic disparities adds an additional layer of social
complexity. Greater understanding of the rate and type of ED visits
among individuals with comorbid diabetes and schizophrenia can
help add context and insight to related measures within the Medicaid
population, including inpatient and outpatient service utilization,
expenditures, and mortality. Clinicians and healthcare professionals
serving patients with comorbid diabetes and schizophrenia should con-
sider integrated approaches to the management of the whole person in
social context, in order to decrease overall ED utilization, to improve
quality of care, and to achieve optimal outcomes in such challenging
combinations of psychiatric and medical chronic diseases.
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