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Abstract
Objective—Cardiovascular disease (CVD) is the leading cause of death in patients with serious
mental illness (SMI) and in patients with Type 2 diabetes. Inadequate pharmacologic care for
CVD may partially explain poor health outcomes in individuals with both conditions. We sought
to identify patients in this group at greatest risk for suboptimal pharmacologic management.

Methods—Among individuals with Type 2 diabetes and SMI identified from Maryland Medicaid
data, we evaluated patient and service utilization factors associated with the prescription of HMG-
CoA reductase inhibitors (“statins”) for hyperlipidemia and angiotensin converting enzyme (ACE)
inhibitors or angiotensin receptor blockers (ARBs) for chronic kidney disease, congestive heart
failure, and hypertension.

Results—From 2001 to 2003, the annual prevalence of use of statins and ACE-inhibitors/ARBs
ranged from 44–59%, with rates increasing each year. Being female, having certain cardiovascular
conditions, and having a greater number of outpatient visits for diabetes increased the odds of
receiving statins and ACE-inhibitors/ARBs. More frequent contact with the mental health system
was associated with a lower likelihood of receipt of both medication classes; having a substance
use disorder was associated with reduced use of statins. African-Americans were less likely than
Caucasians to receive statins, but more likely to receive prescriptions for ACE-inhibitors/ARBs.

Conclusions—Although use of cardioprotective medications in individuals with Type 2
diabetes and SMI increased over the study period, a considerable proportion of patients remained
inadequately managed despite their considerable cardiac risk. Further study should focus on
observed racial variations and strategies to increase the capacity of mental health contacts to
improve prescribing of these agents.

Keywords
Diabetes; serious mental illness; Medicaid database analysis

Corresponding author: Julie Kreyenbuhl, Pharm.D., Ph.D., University of Maryland School of Medicine, Department of Psychiatry,
Division of Services Research, 737 W. Lombard Street, 5th floor, Baltimore, MD 21201, 410-605-7466 (voice), 410-605-7739 (fax),
jkreyenb@psych.umaryland.edu (email).
Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

NIH Public Access
Author Manuscript
Schizophr Res. Author manuscript; available in PMC 2011 June 16.

Published in final edited form as:
Schizophr Res. 2008 April ; 101(1-3): 256–265. doi:10.1016/j.schres.2008.02.004.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



1. Introduction
Individuals with schizophrenia and other serious mental illnesses (SMI) have a mortality
rate at least two times as high as those without SMI, with the excess mortality largely
attributed to higher rates of death from cardiovascular disease (CVD) (Brown et al., 2000;
Colton and Manderscheid, 2006; Osby et al., 2000). Consistent with this observation are
findings of significantly elevated ten-year coronary heart disease risk in individuals with
SMI (Goff et al., 2005), which is likely a consequence of this population’s high rates of
Type 2 diabetes (Dixon et al., 2000), metabolic syndrome (Kreyenbuhl et al., 2006; McEvoy
et al., 2005), and other cardiovascular risk factors, such as obesity (Daumit et al., 2003),
physical inactivity (Daumit et al., 2005), poor nutrition (McCreadie, 2003), and cigarette
smoking (de Leon et al., 1995).

The increased prevalence of Type 2 diabetes in individuals with SMI has gained attention
due to reports of newer antipsychotic medications that promote weight gain, hyperglycemia,
and hyperlipidemia (Newcomer, 2005), and which may exacerbate the symptoms of diabetes
and hasten its long-term cardiovascular complications. Type 2 diabetes is associated with a
2–4 fold increased risk for major cardiovascular events and is considered a coronary heart
disease ‘risk equivalent’ that confers a level of risk equal to that in patients with pre-existing
cardiovascular disease (CVD) (NCEP, 2001). However, a large body of evidence suggests
that control of cholesterol levels and blood pressure leads to fewer cardiovascular events and
reduced mortality in patients with Type 2 diabetes (ADA, 2007). To achieve these
outcomes, the American Diabetes Association (ADA) recommends the use of cholesterol-
lowering HMG-CoA reductase inhibitors (statins) as first-line treatments for hyperlipidemia
in patients with Type 2 diabetes (ADA, 2007). The ADA also recommends that diabetes
patients with hypertension or evidence of renal disease receive angiotensin converting
enzyme (ACE) inhibitors or angiotensin receptor blockers (ARBs), which improve
cardiovascular outcomes and reduce the progression to diabetic nephropathy (ADA, 2007).

Emerging evidence suggests that recognition and management of cardiac risk in individuals
with SMI in general (Nasrallah et al., 2006), and in those with diabetes specifically,
(Kreyenbuhl et al., 2006; Weiss et al., 2006), is problematic. This under-appreciation of risk
may contribute to the high rates of cardiovascular morbidity and mortality and contrasts with
some recent progress in achieving relatively adequate glycemic control in these patients
(Dixon et al., 2004; Krein et al., 2006; Weiss et al., 2006). Previous reports have
demonstrated that few persons with SMI and diabetes are achieving ADA recommended
goals for cholesterol (Frayne et al., 2005; Kreyenbuhl et al., 2006; Weiss et al., 2006) or
blood pressure (Kreyenbuhl et al., 2006; Weiss et al., 2006), which corresponds with reports
of low rates of screening for cardiovascular risk factors, particularly for hyperlipidemia
(Frayne et al., 2005; Goldberg et al., 2007; Krein et al., 2006). Further, previous cross-
sectional studies suggest that statins and ACE-inhibitors/ARBs are used infrequently in
patients with SMI and diabetes (Kreyenbuhl et al., 2006; Weiss et al., 2006) who may reap
particular benefits from these treatments. This is the first study to extend this earlier work by
using a population-based design to examine the prescribing of statins and ACE-inhibitors/
ARBs over 3 years in a large sample of Medicaid recipients with psychotic disorders and
Type 2 diabetes, with the goal of identifying those patients not receiving care consistent with
expert consensus panel guidelines for diabetes, which may place them at high risk for
adverse cardiovascular outcomes.
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2. Methods
2.1 Data source

This study used enrollment files and administrative encounter data consisting of records of
adjudicated claims for health services and treatments provided to Maryland Medicaid
enrollees who received at least one prescription for any antipsychotic medication or selected
anti-manic medications (carbamazepine, divalproex sodium/valproic acid, lamotrigine,
lithium) between 2001 and 2003. Enrollment histories, demographic characteristics,
diagnoses, use of inpatient and outpatient health services, and outpatient prescriptions
dispensed to individuals enrolled in both the fee-for-service and managed care portions of
the program were available. The study was reviewed by the Institutional Review Boards of
the University of Maryland School of Medicine and the Maryland Department of Health and
Mental Hygiene and qualified as exempt research.

2.2 Study sample
Among 82 980 individuals who received at least one prescription for an antipsychotic or
anti-manic medication between 2001 and 2003 and who had valid enrollment information,
we identified 40 992 (49%) who were continuously enrolled in Maryland Medicaid
throughout the study period (2001–2003). We used ICD-9-CM diagnostic codes to identify
all patients with psychotic disorders (schizophrenia/schizoaffective disorder (295.0–4,
295.6–9); affective psychosis (296.0–1, 296.4–8); other psychotic disorders (297.0–3,
297.8–9, 298.0–4, 298.8–9)). Diagnosis was assigned by identifying the most prevalent
ICD-9CM code for each patient. Exclusion of 3498 persons less than 18 years of age and
295 with missing information on race left 20 363 individuals in the study.

The final study cohort included individuals with concurrent diagnoses of Type 2 diabetes,
identified as those who had at least 2 inpatient or outpatient records with diagnostic codes of
250.x0 or 295.x2, 357.2, 362.0, or 366.41 (Miller et al., 2004) during the study period. In
order to increase the precision of case identification for Type 2 diabetes, we excluded 1129
persons who either only had records with diagnostic codes of 250.x1 or 250.x3 (who may
have had Type 1 diabetes) or who only had one or more prescriptions for hypoglycemic
medications. Due to small sample sizes, we also excluded 103 persons of Asian, Hispanic,
and Native American descent, which resulted in a final sample of 3,265 individuals (16%)
with a diagnosis of Type 2 diabetes.

2.3 Analytic Plan
We reviewed pharmacy data to identify prescriptions for cholesterol-lowering 3-hydroxy-3-
methylglutaryl coenzyme A (HMG-CoA) reductase inhibitors (statins), angiotensin
converting enzyme (ACE) inhibitors, or angiotensin receptor blocking (ARB) agents during
the 3-year study period. We examined the prescribing of ACE-inhibitors/ARBs in the
subgroup of patients with one or more ADA-recommended indications (chronic kidney
disease or hypertension), as well as in patients with congestive heart failure, for whom
treatment is indicated in product labeling. Similarly, we examined the prescribing of statins
in the subgroup of patients with hyperlipidemia, for whom these agents are recommended as
first-line treatment by the ADA. For comparison purposes, we also described the use of non-
statin cholesterol lowering agents (bile acid sequestrants, ezetimibe, fibric acid derivatives,
and niacin) in this subgroup.

We used descriptive statistics to characterize the study sample, whether patients in the
subgroups described above received one or more prescriptions for statins or ACE-inhibitors/
ARBs during each of the 3 years of the study period, and the total duration of treatment with
statins and ACE-inhibitors/ARBs between 2001 and 2003. We constructed dichotomous
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measures indicating whether each individual did or did not receive one or more prescriptions
for statins and ACE-inhibitors/ARBs at any point during the study period, and conducted
separate multiple logistic regression analyses to assess the relationship between receipt of
the medications and patient demographic characteristics (age, gender, and race (African-
American vs. Caucasian). We also evaluated the effect of several cardiovascular conditions
that may have influenced prescribing decisions. We used ICD-9-CM diagnostic codes to
identify cerebrovascular disease (ICD-9-CM 433–438), chronic kidney disease (250.4, 403,
404.x2, 404.x3, 580–583, 585, 586–588, 791.0), congestive heart failure (402.x1, 404.x1,
404.x3, 425, 428), coronary artery disease (410–414), hyperlipidemia (272.0–272.4), and
hypertension (401–405) during the study period. (Hyperlipidemia was not evaluated in the
analysis of statins since everyone in the subgroup studied had this diagnosis.) We also
assessed the effect of use of insulin, whether the patient had a diabetes-related
hospitalization, and the number of diabetes-related outpatient visits during the study period
on receipt of statins and ACE-inhibitors/ARBs. In addition, we included in all analyses the
type of psychotic disorder, the presence of a substance use disorder (ICD-9-CM 291–292,
303–305), the number of outpatient mental health/substance abuse visits, and whether the
patient had a psychiatric/substance use disorder hospitalization during the study period. Due
to the skewed nature of the number of outpatient diabetes-related and mental health/
substance abuse visits, we categorized these data according to quartiles. All study analyses
were completed using SAS, version 9.1.3.

3. Results
3.1 Characteristics of the Sample

The mean age of the study sample with a psychotic disorder and Type 2 diabetes (n=3265)
was 52 (± 15) years, 67% were female, and 55% were African-American. Diagnoses of
concurrent cardiovascular conditions were common, with hypertension (80%) and
hyperlipidemia (55%) occurring most frequently. Ten percent of patients had a diabetes-
related hospitalization and 30% were prescribed insulin. The 75% of patients with at least
one outpatient visit for diabetes had a mean (± S.D.) of 8 (±7) visits during the study period.

Over half (55%) of patients had schizophrenia or schizoaffective disorder, 27% had an
affective psychosis, and 18% had another psychotic disorder. Ten percent had concurrent
substance use disorders and 30% had been hospitalized at least once for their psychiatric or
substance use disorder between 2001 and 2003. The 83% of patients with at least one
outpatient visit for their psychiatric or substance use condition had a mean (± S.D.) of 45 (±
57) outpatient visits over the study period.

3.2 Prevalence and Correlates of Statin Use
In the subgroup of 1792 individuals (55%) with a diagnosis of hyperlipidemia, 44%, 52%
and 59% of these patients received one or more prescriptions for a statin in 2001, 2002, and
2003, respectively, (Figure 1). Sixty-seven percent of patients received at least one
prescription for a statin at any point in the 3-year study period and 37% received statins in
all 3 years. The median total duration of statin use in patients with hyperlipidemia in the
study period was 235 days (mean ± S.D.: 356 ± 368 days). Seventeen percent (n=307) of
patients with hyperlipidemia received one or more prescriptions for non-statin cholesterol
lowering medications in 2001–2003, with rates of prescribing ranging from 9–12% in each
individual study year.

Table 1 shows the results of the multivariable logistic regression analysis of statin
prescribing. Whereas older patients and females had an increased likelihood of receiving
statins, African-Americans were 30% less likely than Caucasians to be prescribed these
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agents. Patients with diagnoses of coronary artery disease or hypertension were more likely
to be prescribed statins, and the odds of receiving these agents increased with increasing
numbers of diabetes-related outpatient visits. Individuals with substance use disorders were
almost one-third less likely than those without these conditions to receive statins.

3.3 Prevalence and Correlates of ACE-inhibitor/ARB Use
We evaluated the prescribing of ACE-inhibitors/ARBs in the subgroup of 2694 patients
(83%) with diagnoses of chronic kidney disease, congestive heart failure, or hypertension. In
each of the 3 study years, 46%, 54%, and 59% of patients received one or more prescriptions
for an ACE-inhibitor or an ARB (Figure 2). A total of 69% of patients received these agents
at least once during the study period and 37% received them in each study year. The median
total duration of ACE-inhibitor/ARB use in the study period was 239 days (mean ± S.D.:
360 ± 366 days).

Table 2 presents the multivariable analyses of the prescription of ACE-inhibitors or ARBs.
Being female or African-American was associated with an increased likelihood of receiving
an ACE-inhibitor or ARB. The presence of chronic kidney disease, congestive heart failure,
hyperlipidemia, or hypertension was also associated with increased odds of receiving these
agents. The likelihood of receiving the medications was higher in patients prescribed insulin
and the odds also increased with greater numbers of diabetes-related outpatient visits.
Patients with the greatest numbers of outpatient mental health or substance use visits had a
lower likelihood of receipt of ACE-inhibitors/ARBs.

4. Discussion
This study represents one of the few investigations of the prescription of two classes of
medications shown to be beneficial in reducing diabetes-related cardiovascular morbidity
and mortality, statins and ACE-inhibitors/ARBs, among persons with both Type 2 diabetes
and SMI. Among patients with clear indications for treatment - for whom the benefits are
greatest and for whom such therapy is universally recommended – nearly a third were not
prescribed these agents over 3 years of opportunities for prescribing, with approximately
40–50% untreated in any single year. Even among those who received the medications, the
average duration of therapy did not reach half of the study period, despite patients’
continuous enrollment in Medicaid during the 3 years studied.

Our 3-year observation period and population-based sampling design extend the few limited
investigations of the prescribing of cardioprotective medications in individuals with SMI
and diabetes. A cross-sectional study by Weiss and colleagues (2006) conducted in 5
internal medicine clinics found that approximately half of individuals with SMI and diabetes
who were also diagnosed with hyperlipidemia received statins, which is consistent with our
findings. Weiss et al., (2006) also found that approximately half of all SMI patients with
diabetes in their sample received ACE-inhibitors/ARBs. The somewhat higher rates of use
of ACE-inhibitors/ARBs in our sample (46–59% in any single study year; 69% across 3
years) likely reflects our evaluation of prescribing only among patients with clear
indications for treatment (chronic kidney disease, congestive heart failure, hypertension) as
specified in ADA recommendations at the time of the study (2001–2003).

Since more recent studies have demonstrated cardiovascular benefits of these agents
regardless of baseline lipid levels (for statins) and their blood-pressure lowering effects (for
ACE-inhibitors/ARBs), current ADA guidelines and other experts support broader empiric
use of these agents in patients with adverse cardiac risk profiles (Hayward et al., 2006;
Rosen, 2006), which would likely include many patients with SMI and diabetes. Our finding
of year-over-year improvements in prescribing of both classes of medications is promising.
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More recent data to determine whether guideline concordant care continued to increase in
these vulnerable patients should be examined.

Although our data suggest that treatment with statins and ACE-inhibitors/ARBs in persons
with diabetes and psychotic disorders was incomplete, we cannot assert relative underuse
without a non-mentally ill comparison sample. However, our current findings are generally
consistent with those reported in several large studies of the general population with Type 2
diabetes conducted during the same time period (~40–75%) (Cooke and Fatodu, 2006; Grant
et al., 2005; Nau and Mallya, 2005; Nau et al., 2004; Rosen et al., 2004; Rosen, 2006;
Safford et al., 2003; Winkelmayer et al., 2005), including a recent study of beneficiaries of a
Maryland Medicaid managed care organization (Cooke and Fatodu, 2006) reporting that
54% of diabetes patients were prescribed ACE-inhibitors/ARBs between 2001–2002.

A major focus and strength of our investigation was the identification of subgroups of
individuals with SMI and diabetes at highest risk for adverse cardiovascular outcomes to
whom quality improvement efforts should be targeted. Consistent with findings in studies of
the general population with Type 2 diabetes (Safford et al., 2003; Sequist et al., 2006), we
found that African-Americans in our sample were less likely than Caucasians to receive
cholesterol-lowering statin medications. This is particularly concerning as African-
Americans experience higher rates of Type 2 diabetes and its complications (Egede and
Dagogo-Jack, 2005).

In contrast, we observed that African-Americans in our sample were more likely than
Caucasians to be prescribed an ACE-inhibitor/ARB. Our finding differs from a study in the
general population that found no disparities in the prescribing of these agents by race (Rosen
et al., 2004). The increased prescription of ACE-inhibitor/ARBs in African Americans is
reassuring since these patients are at higher risk for diabetes-related end-stage renal disease,
which can be significantly delayed by treatment with ACE-inhibitors/ARBs. Despite earlier
studies that suggested that African-Americans did not achieve the same degree of blood
pressure lowering with ACE-inhibitor monotherapy as did Caucasian patients (Douglas et
al., 2003), guidelines available at the time of this study for the treatment of hypertension in
African-Americans (Douglas et al., 2003) considered ACE-inhibitors/ARBs first-line
treatments. It is reassuring that our findings suggest that prescribers were aware of these
guidelines.

While few would suggest that psychiatrists should treat co-occurring medical conditions in
patients with SMI, virtually all would agree that psychiatrists have a responsibility for
monitoring and facilitating care received by their patients, particularly when psychiatric
treatments may cause or worsen medical conditions (Dixon et al., 2007). In this study, we
found that greater numbers of contacts with the mental health system were associated with a
lower likelihood of prescription of preventive cardiovascular treatments in individuals with
SMI. These findings should not be construed to indicate that contact with mental health
providers is a hindrance to receipt of cardioprotective therapies; a more plausible
explanation is that frequent contact with the mental health system is a sign of patients’
psychiatric instability, with stabilization of psychiatric symptoms taking priority over
management of ancillary medical concerns. If psychiatric instability is driving the increased
mental health visits, such instability could also influence the treatment decisions of diabetes
care providers who may be uncomfortable with substance abuse or psychosis or hesitant to
further complicate an existing regimen of multiple psychotropic and somatic medications. In
these instances, efforts to establish relationships between mental health and somatic
providers may be integral to the provision of the highest quality diabetes care. In addition,
we observed that prescribing of both medication classes was associated with more frequent
contact with diabetes providers. As such, another avenue for optimizing cardiac health in
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SMI patients could involve mental health clinicians encouraging their patients’ regular
attendance at outpatient visits with their diabetes providers.

Major strengths of this study included the administrative data source which enabled us to
examine prescribing of cardioprotective medications over a three-year period in a large
sample of individuals with SMI and diabetes. These strengths must be tempered by several
limitations. Because our study design relied on case identification based on treatment
records, potentially high rates of undiagnosed cases of metabolic disturbances were not
captured in our analyses. Future studies that combine population-based screening studies
with drug and service utilization data are needed to produce a more complete picture of the
management of cardiac risk in diabetes patients with SMI. Such studies could also provide
information on important risk factors for CHD, including clinical indicators (e.g., cholesterol
levels), obesity, and smoking status, which were not available in our health services
encounter data. We also were not able to ascertain whether antipsychotic-induced elevated
liver enzymes (Garcia-Unzueta et al., 2003) or other liver disorders such as hepatitis that
affect many people with SMI (Essock et al., 2003) influenced the prescribing of statins in
our study. Finally, although our findings suggest that a lack of guideline concordant care
regarding use of cardioprotective medications may contribute, in part, to the increased
cardiovascular morbidity and mortality observed in SMI patients, more work is required to
elucidate the direct mechanisms leading to poor health outcomes in this population.

More research is also needed to better understand how prescription decisions are made by
primary care and diabetes specialty care providers treating patients with serious co-occurring
medical and psychiatric disorders. While the limits of responsibility of the mental health
system for management of diabetes and prevention of CVD are somewhat uncertain, our
findings suggest opportunities for optimizing care, perhaps by building or strengthening
relationships between mental health and somatic medical care providers.
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Figure 1.
Prescription of statin medications for hyperlipidemia in individuals with psychotic disorders
and Type 2 diabetes, 2001–2003 (n=1792).
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Figure 2.
Prescription of ACE-inhibitors/ARBs for hypertension, congestive heart failure, or chronic
kidney disease in individuals with psychotic disorders and Type 2 diabetes, 2001–2003
(n=2694).
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