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Abstract
Objective—The Framingham 10-risk of coronary heart disease (CHD) has been a widely studied
estimate of cardiovascular risk in the general population. However, few studies have compared the
relative risk of developing CHD in antipsychotic-treated patients with different psychiatric
disorders, especially in older patients with psychotic symptoms. In this study, we compared the
10-year risk of developing CHD among middle-aged and older patients with psychotic symptoms
to that in the general population.

Method—We analyzed baseline data from a study examining metabolic and cardiovascular
effects of atypical antipsychotics in patients over age 40 with psychotic symptoms. After
excluding patients with prior history of CHD and stroke, 179 subjects were included in this study.
Among them, 68 had a diagnosis of schizophrenia, 42 mood disorder, 38 dementia, and 31 PTSD.
Clinical evaluations included medical and pharmacologic treatment history, physical examination,
and clinical labs for metabolic profiles. Using the Framingham 10–year risk of developing CHD
based on the Framingham Heart Study (FHS), we calculated the risk CHD risk for each patient,
and then compared relative risk in each psychiatric diagnosis to the risks reported in the FHS.

Results—The mean age of entire sample was 63 (range 40–94) years, 68% were men. The
Framingham 10-year risk of CHD was increased by 79% in schizophrenia, 72% in PTSD, 61% in
mood disorder with psychosis, and 11% in dementia relative to the risk in general population from
the FHS.

Conclusions—In this sample of middle-aged and older patients with psychotic symptoms, we
found a significantly increased 10-year risk of CHD relative to the estimated risk from FHS, with
the greatest increased risk for patients with schizophrenia and PTSD. Development of optimally
tailored prevention and intervention efforts to decrease different risk components in these patients
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could be an important step to help decrease the risks of CHD and overall mortality in this
vulnerable population.
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Introduction
Many studied have suggested that schizophrenia and other psychotic disorders are associated
with increased mortality rates. One of the major causes of increased death rates in these
populations is cardiovascular disease (Brown 1997, Osby et al 2000, Colton et al 2006). The
CATIE study reported that schizophrenia patients had a significant increase in the
Framingham 10-year risk of coronary heart disease (CHD) than matched controls, and
patients on certain atypical antipsychotics (i.e.,olanzapine and quetiapine) had further
increased 10-year risk of CHD (Goff DC. 2005, Daumit GL 2008). Patients with
schizophrenia have been found to have higher rates of smoking, obesity, diabetes, and
metabolic syndrome, which all contribute to the elevated risk of CHD (Isomaa et al 2001,
Alexander et al, 2003). In recent years, there has been considerable focus on the role of
atypical antipsychotics in elevating the risk of obesity, diabetes, and metabolic syndrome.
Although much evidence suggests that patients with different psychiatric disorders have
increased CHD risk factors including obesity, diabetes, and metabolic syndrome, few studies
have directly compared the Framingham 10-year risk for CHD among different psychotic
diagnoses, especially in middle aged and older psychotic patients who often have greater
cardiovascular risk due to the effects of aging.

The equation of the Framingham 10-year risk for CHD, derived from the Framingham Heart
Study(FHS), has been validated and widely used in different populations to predict the 10-
years risk of CHD including angina, myocardial infarction, and cardiac death (Wilson et al
1998; D'Agostino, 2001). In the present study, we sought to compare the Framingham 10-
year risk of CHD across diagnostic groups among middle-aged and older patients receiving
atypical antipsychotics for schizophrenia, PTSD, mood disorder, or dementia with
psychosis. We hypothesized that the estimated 10-year risk of CHD in patients with
different psychotic disorders would be greater relative to the estimated 10-year CHD risk
reported in the FHS, and there would be differential 10-year CHD risk associated with
various psychiatric disorders with psychotic symptoms, with schizophrenia patients having
the highest increase of the relative risk of CHD among all psychotic groups.

Methods
We examined baseline data from an ongoing NIMH-funded study examining metabolic,
cardiovascular, and cerebrovascular effects (MCCE) of atypical antipsychotics in patients
over age 40, who had psychotic symptoms that, according to the patients' own treating
psychiatrists, needed treatment with atypical antipsychotics. This investigation is being
conducted at the NIMH-funded Advanced Center for Innovation in Services and
Intervention Research for the study of older patients with psychosis at the University of
California, San Diego (UCSD) and Veterans Affairs San Diego Healthcare System
(VASDHS). The study has been approved by the UCSD IRB, and all the participants have
provided a written informed consent. Participants enrolled in this study complete a baseline
evaluation and have follow-up assessments at six weeks, and then every three months for up
to two years. The present paper is restricted to baseline data from the available sample. In
addition to sociodemographic information, the data used in the analysis included: Medical
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history and use of psychotropic and other medications, as well as physical examination;
Anthropomorphic measurements for obesity; and Clinical labs for metabolic profiles.

Subjects
The patients were recruited from psychiatric clinics at the UCSD and VASDHS, as well as
from nursing homes and board-and-care homes in San Diego County. All the patients were
diagnosed by their primary psychiatrists, many of whom are on the clinical faculty of
UCSD. The patients met DSM-IV criteria for schizophrenia/ schizoaffective disorder, or
psychosis associated with mood disorder, dementia, or PTSD, or psychotic disorder not
otherwise specified (American Psychiatric Association, 1994). Patients with active
substance abuse in the past 30 days or unstable medical conditions were excluded. In all 323
subjects enrolled upon this analysis, we excluded 120 subjects with history of CHD and
stroke from baseline since this study was intended to examine the 10-year risk of CHD and
these subjects already had the specified conditions. In addition, we excluded 24 patients with
diagnoses of psychotic disorder not otherwise specified or others in the final analysis due to
the small number of patients in these groups. We had 179 subjects included in the final
analysis.

Assessment
The detailed description of clinical assessments and lab testing for the study has been
published elsewhere (Jin, et al. 2008). In brief, the baseline assessment included detailed
medical history, use of psychotropic and other medications, and neurological and general
physical examination. The clinical assessment and physical exam were carried out by two
trained physician assistants (PAs) who worked specifically for the study. In the medical
history assessment, for example, the PAs obtained detailed past and present medical history
about medical illnesses, known risk factors for cardiac or metabolic abnormalities (e.g.,
smoking status), and treatment for these conditions. Physical comorbidity was evaluated
with the Cumulative Illness Rating Scale for Geriatrics (CIRS-G); (Miller MD 1992). All
blood samples were collected by a nurse working in the General Clinical Research Center
(GCRC) at UCSD, and the laboratory testing was done at the UCSD Medical Center-
certified clinical laboratory. The blood for the chemistry panel that included fasting plasma
glucose and lipid panel (total, HDL, and LDL cholesterol as well as triglycerides) was
drawn in the early morning, after at least 12 hours of fasting.

Relative 10-year CHD risk calculation
Based on the FHS, (Wilson, et al. Circulation 1998), following variables including LDL
level, HDL level, blood pressure, diabetes and smoking status were used to calculate the 10-
year CHD risk. For each of these components, we first calculated the total risk points based
on age group and gender specific stratified levels of LDL, HDL, blood pressure as well as
status of diabetes and smoker. Next, the risk points were converted to corresponding
percentage of 10-year CHD risk. For example, if the total risk points were 5 or 9, the 10-
year CHD risk will be 9% or 22%, respectively. The detailed calculation formula of risk
points and corresponding percentage of 10-year CHD risk can be found at website
(http://www.framinghamheartstudy.org/risk/coronary.html). For each study participant, we
then calculated a relative risk by comparing the participant's 10-year risk to that of the
average person from the same age group in the FHS. (Actual risk rate from this study
divided by norm risk rate in general population from the FHS).

Statistical Analysis
The demographic characteristics and each component of the Framingham 10-year CHD risk
factors were analyzed with descriptive analysis. Between group comparisons of categorical
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variables were made using chi-square tests, while comparisons on continuous variables were
performed with analysis of variance (ANOVA) with Welch option using SPSS statistical
software (SPSS-PC, Windows V12.0.1). All comparisons were two-tailed, with p-values <.
05 considered statistically significant.

For Framingham relative risk score calculation, we first calculated 10-year CHD risk and
relative risk as described above. For each diagnostic group, we then calculated a mean
relative risk and compared the relative risks for each diagnostic group with 95% confidence
interval (95% CI) to general population risk adjusted to zero.

Results
The sociodemographic and clinical characteristics of the four diagnostic groups
(schizophrenia, mood disorder, dementia, and PTSD) are presented in Table 1. The mean
age of the total sample was 63.1 (range 40–94) years, 68% were men, and 89% were
currently taking antipsychotics. The dementia group was older (p<.01), and both dementia
and mood disorder groups had higher percentages of women (p<.01) than schizophrenia and
PTSD groups. The schizophrenia and PTSD groups had a lower percentage of Caucasians
compared to dementia and mood disorder patients (p<.01). There were also significant
differences in diastolic blood pressure (p<.01) and HDL cholesterol (p<.05) among the four
diagnostic groups, with schizophrenia and PTSD patients tending to have higher diastolic
blood pressure and dementia patients having the highest HDLs. As expected, the mean
durations of illness was significantly shorter in the dementia group compared to the other
groups (p<.001). Similarly, the duration of being on antipsychotic treatment was
significantly different (p<.001) with shortest in dementia and longest in patients with
schizophrenia. The percentage of concurrent use of antidepressants and mood stabilizers
were no significant different but concurrent use of anti-anxiety medication was significant
different (p<.01) and patients with PTSD and mood disorder showed higher percentage of
using anti-anxiety medications. The proportions of patients currently taking anti-diabetic
drugs (p<.05) or statins (p<.05) differed significantly though patients taking anti-
hypertensive drugs did not differ among the four patient groups. The schizophrenia group
had highest rate of current smoking relative to other psychiatric disorders with psychotic
symptoms (p<.001).

Framingham 10-year risk of CHD relative to estimate risk from FHS
Using the Framingham 10–year estimate risk of CHD reported in the FHS, (Wilson, et al.
Circulation 1998), we compared estimated 10-year risk ratio from the risk found in this
study to the risk estimated from FHS in each psychotic diagnosis. The results suggested that
the Framingham 10-year risk of CHD was increased by 79% (95% CI: 50%–107%) in
schizophrenia, 72% (95% CI: 34%–109%) in PTSD, 61% (95% CI: 36%–86%) in mood
disorder, and 11% (95% CI: −.14%–35%) in dementia.

Discussion
Our study suggests that the estimated Framingham 10-year risk of CHD was increased by at
least 50% in middle aged and older patients with schizophrenia, PTSD, and mood disorder,
with the dementia group having only a slightly increased of risk relative to the general
population from the FHS. The schizophrenia and PTSD groups had the highest estimated
increase in the 10-year risk of CHD relative to other psychiatric diagnoses. Our observed
70% estimated increase in the risk of CHD in our schizophrenia sample was consistent from
CATIE study which found that the 10-year CHD risk in younger adult schizophrenia
patients was increased relative to general population (Goff DC et al, 2005). Our study also
found that middle aged and older PTSD patients had a substantial increase in 10-year risk of
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CHD relative to the population from the FHS. Recent findings have suggested that patients
with PTSD have increased risk of metabolic syndrome, glucose dysregulation, and
hypertension. (Pia, 2009, Jin et al 2009). All these factors are considered as cardiovascular
risk factors that could contribute to the increase of 10-year risk of CHD. Since a majority of
the PTSD patients enrolled in our study were taking antipsychotics at the time of study
enrollment, as per our study inclusion criteria, our sample should not be considered as a
typical sample of PTSD patients. Though there was no direct evidence suggesting an
association between use of antipsychotic and 10-year risk of CHD, it is possible that PTSD
itself, along with associated behaviors, are primarily related to increased risk of CHD, and
that antipsychotics further increase that risk. Our middle aged and older patients with mood
disorders showed a moderate increase in 10-year risk of CHD compared to the risk found in
FHS, whereas the patients with dementia only showed a slight increase in this risk. This
suggests that patients with different psychiatric disorders with psychotic symptoms carry
somewhat different 10-year risks of CHD.

Our study has several limitations. First, this was a convenience sample referred from
different clinics, and it may not be representative of total populations of patients with the
respective conditions. Second, our sample size for each psychotic diagnosis was relatively
small, and all diagnoses were based on clinical assessment rather than on a structured
interview such as the Structured Clinical Interview for DSM-IV or SCID (APA 1994).
Third, there may be other demographic and clinical factors that are different in our study
sample compared to those in the FHS. Finally, use of different atypical antipsychotics may
have different impacts on metabolic outcomes contributing to different 10-year risk of CHD.
However, due to the sample size, we were unable to compare patients on different drugs
within each diagnostic group.

Despite these limitations, our results suggest that middle-aged and elderly patients with
psychosis have significantly increased 10-year risk of CHD relative to the estimated risk of
CHD in general population found from FHS. The schizophrenia and PTSD groups appeared
to have the highest increased risk of CHD. Development of optimally tailored prevention
and intervention efforts to decrease different risk components such as smoking, hypertension
and other factors in these patients could be an important step to help decrease the risks of
CHD and overall mortality in this vulnerable population.
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Figure 1. Increased Framingham 10-year risk of developing CHD among middle-aged and older
patients with different psychiatric disorders relative to the risk in US population*
* The Us population 10-year risk of CHD was based on estimation from Framingham Heart
Study and the population estimated risk was adjusteded as zero
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