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Background. Bipolar disorder is associated with excess cardiovascular mortality. We hypothesized outpatients with
bipolar disorder would exhibit excess cardiovascular risk factors, particularly among prevalent users of the second-
generation antipsychotics associated with weight gain and valproic acid derivatives.
Methods. This chart review of 217 patients with bipolar disorder examined cardiovascular risk factors of the metabolic
syndrome. We also evaluated if certain medications were cross-sectionally associated with metabolic syndrome.
Results. Fifty-six patients were not weighed and many did not have available lipid profiles. Over three-quarters of those
with available data (n = 161) were overweight or obese (body mass index ³ 25) and nearly half were obese (body mass
index ³ 30). A prevalence exceeding general population estimates was also observed for hypertriglyceridemia, elevated
blood pressure/hypertension, and elevated fasting glucose/diabetes. Among those with all requisite data (n = 60), over 50%
met criteria for National Cholesterol Education Program-defined metabolic syndrome, nearly double the expected
prevalence. A trend toward greater prevalence of metabolic syndrome among prevalent users of the second-generation
antipsychotics associated with weight gain was observed.
Conclusions. Obesity and the metabolic syndrome were common in patients with bipolar disorder. These patients may be
under-evaluated for cardiovascular risk and warrant screening and early intervention.

Keywords Bipolar disorder, Obesity, Hyperlipidemia, Hypertension, Diabetes mellitus, Metabolic syndrome

Address correspondence to Jess G. Fiedorowicz, MD, 1-289 Medical Education Building, 500 Newton Road, Iowa City, IA 52242, USA. E-mail: jess-fiedorowicz@
uiowa.edu



132 J.G. FIEDOROWICZ ET AL.

Annals of Clinical Psychiatry vol. 20 no. 3 2008

INTRODUCTION

Excess cardiovascular mortality has been demonstrated for
patients with bipolar disorder (1–3). There further appears to
be an excess burden of cardiovascular risk factors with bipolar
disorder compared with the general population (4). Associa-
tions between bipolar disorder and hyperglycemia have been
suggested for nearly a century (5), and clinical samples have
indeed suggested an increased prevalence of diabetes mellitus
(6, 7). Those with bipolar disorder may be at greater risk of
hypertension compared to schizophrenia and the general popu-
lation (8). Bipolar disorder has been associated with obesity
(9), independent of self-reported premorbid weight (10).
Among 644 outpatients with bipolar disorder from the United
States (U.S.) and Europe, McElroy et al. found 58% to be over-
weight and 26% obese (11), correlated with previous exposure
to medications associated with weight gain. Thirty-two percent
of the U.S. participants were obese (11). In a sample of 171
patients with bipolar disorder and a mean age of 47 years,
Fagiolini et al. reported a 45% point prevalence of obesity with
an additional 29% of participants overweight (12). They fur-
ther found a higher than expected prevalence of hypertriglycer-
idemia and a lower than expected prevalence of patients with
low high-density lipoprotein (HDL) (23%). This latter finding
may have attenuated their estimate of metabolic syndrome
prevalence, which was 30% (12). A cross-sectional study of
125 bipolar patients with a mean age of 35 years by Yumru
et al. found a 32% prevalence of metabolic syndrome, with
metabolic syndrome cross-sectionally associated with use of
second-generation antipsychotics (SGAs) without mood stabi-
lizers (13). A U.S. sample of 98 veterans with bipolar disorder
and a mean age of 50 years revealed a 49% prevalence of met-
abolic syndrome (14). These findings of elevated cardiovascu-
lar risk in bipolar disorder are concerning given that patients
may be less likely to receive appropriate monitoring (15) and
adequate treatment for cardiovascular risk factors (16).

Medications used in the treatment of bipolar disorder may
hasten the development of the metabolic syndrome and obesity.
Divalproex, a valproic acid derivative, has long been associated
with insulin resistance and weight gain (17, 18). Second-
generation antipsychotics (SGAs) have been increasingly asso-
ciated with significant metabolic complications, including
hyperlipidemia (19–23), insulin resistance/diabetes mellitus
(20, 24–30), and obesity (20, 31–33). SGAs are further becoming
more popular for use in bipolar disorder. Frequency estimates
of antipsychotic use by diagnosis from Veterans Affairs regis-
tries suggest contemporary use of first-generation antipsychot-
ics in 3.9% and second-generation antipsychotics in 42.2% of
patients with bipolar disorder (34). Nearly half of physicians
surveyed reported using second-generation antipsychotics for
at least half of their patients with bipolar disorder (35).

We sought to confirm the previously suggested increased
risk of obesity, metabolic syndrome, and other cardiovascular
risk factors utilizing medical records data from a clinical sam-
ple of outpatients with bipolar disorder. We sought to further

contribute an estimate of the frequency of monitoring for car-
diovascular risk factors. Our primary hypothesis was that out-
patients with bipolar disorder would have a prevalence of
obesity and other categorical cardiovascular risk factors in
excess of general population estimates. Our secondary hypoth-
esis was that patients on second-generation antipsychotics
associated with weight gain (clozapine, risperidone, olanzap-
ine, or quetiapine) or valproic acid derivatives would demon-
strate a greater burden of cardiovascular risk factors than those
not on these medications.

METHODS

The Institutional Review Board at the University of Iowa
reviewed and approved the procedures in this retrospective
chart review study. Billing data was utilized to identify 217
outpatients seen between January 1, 2006, and June 30, 2006,
for a primary diagnosis bipolar disorder from an adult outpa-
tient psychiatry clinic at a tertiary care hospital. The first visit
within the specified timeframe served as the index clinic visit.
Primary diagnoses of Bipolar I, Bipolar II, and Bipolar NOS
were identified based on billing codes and verified from psy-
chiatric records. Records were reviewed from January 1, 2002,
to the earlier of one year after index visit or April 20, 2007.

Age at index visit was obtained from the billing data and
verified on chart review. Race and ethnicity were obtained
from electronic hospital records when reported. The following
diagnoses were systematically abstracted from chart records:
hypertension, hyperlipidemia, diabetes mellitus, and thyroid
disease. These diagnoses were recorded if identified from elec-
tronic record problem lists or physician records indicating
diagnosis of and treatment for the condition. These diagnoses
were not inferred from vital signs or laboratory values. Psycho-
tropic medications and dosages from index visit were consis-
tently reported and recorded. Non-psychiatric medications
were not individually recorded though were considered to
assess treatment for the aforementioned diagnoses.

Metabolic monitoring was not obtained consistently enough
to allow distillation of simple-point or one-year prevalence.
Measures of weight, fasting glucose, and fasting lipids were
systematically recorded. The index visit was utilized as refer-
ence point for the following time periods: prior to index visit or
baseline, within 6 months of following index visit, and 6 to 12
months following index visit. When multiple measures were
present for any of these periods, the closest to index visit was
selected for baseline, the closest to 3 months following index
visit for the first 6 months of follow-up, and the closest to 12
months for the 6- to 12-month period following index visit. For
the primary and secondary hypotheses, the value associated
with maximum risk was chosen from among these three time-
points if recordings were present for multiple time periods.

Statistical analyses were performed using SAS software (36).
We utilized the more popular National Cholesterol Education
Program (NCEP) definition of metabolic syndrome as published
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in its third Adult Treatment Protocol (ATP III), which requires
at least three of the following: abdominal obesity (waist cir-
cumference >40 inches in males or 35 inches in females), ele-
vated triglycerides (≥150 mg/dL), low HDL (<40 mg/dL in men
or <50 mg/dL in women), elevated blood pressure (≥130/85 or
on antihypertensive medication), or elevated fasting glucose
(≥110 mg/dL or on medication for diabetes) (37). Descriptive
statistics were compiled for body mass index, triglycerides,
low-density lipoprotein (LDL), HDL, and fasting glucose. A
body mass index ≥25 and <30 was defined as overweight with
≥30 defined as obese. We further substituted a body-mass
index (BMI) ≥30 for visceral obesity as measured by waist cir-
cumference to estimate the prevalence of metabolic syndrome
in this sample. BMI and waist circumference are highly corre-
lated (r = 0.86) with a BMI of 30 corresponding to a waist cir-
cumference of 37.2 inches (38). The National Health and
Nutrition Examination Survey (NHANES) 1999–2000 esti-
mates the correlation between BMI and waist circumference as
0.91–0.94 for men and 0.88–0.94 for women (39). With 96%
of those with a BMI ≥30 and 43% of those with a BMI between
25 and 30 meeting NCEP waist circumference criteria (39), our
use of obesity by BMI ≥30 as a surrogate for gender-specific
waist circumference would be expected to yield a conservative
underestimate of the prevalence of this metabolic syndrome
criterion. Consistent with the NCEP guidelines for metabolic
syndrome, elevated triglycerides was delineated by values
≥150 mg/dL, low HDL by values <40 mg/dL in men or <50
mg/dL in women, and elevated fasting glucose by values ≥110
mg/dL. Because of missing data compromising estimates of
metabolic syndrome, we utilized two sub-samples in a sensitiv-
ity analysis: a restricted sample of those with all of these mea-
surements available and an extended sample of any
participants with at least three of BMI, fasting glucose, fasting
triglycerides, fasting HDL, or blood pressure available. A 95%
confidence interval for the prevalence estimates of cardiovas-
cular risk factors was calculated from the binomial distribution
for gross comparison to national data. Chi-square tests
compared differences by categorical variables between those
currently prescribed second-generation antipsychotics associ-
ated with weight gain or valproic acid derivatives and those not
prescribed these medications, selected by strength of association
with weight gain and metabolic complications.

RESULTS

The mean (SD) age of participants was 46.3 (15). Other
demographic characteristics and diagnoses for this sample of
217 outpatients with bipolar disorder are outlined in Table 1.
The majority of patients were female, and Caucasian patients
were over-represented in this sample. The diagnoses obtained
from billing data suggest a majority with bipolar I and nearly
one-third with bipolar II. Only 7.4% of patients carried a pri-
mary diagnosis of bipolar disorder not otherwise specified. The
psychiatric medications prescribed at index visit for patients

are highlighted in Table 2. Mood stabilizers and antidepres-
sants were prescribed to a majority of patients with lithium and
selective serotonin uptake inhibitors, the most popular classes
within each respective category.

Height and weight were extracted from the chart record for
approximately three quarters of participants (n  = 161). To
screen for patterns of missing data that may be suggestive of

Table 1 Demographic Characteristics of 217 Consecutive
Outpatients with Bipolar Disorder

Variable N(%)

Gender
Male 80 (37%)
Female 137 (63%)

Race/ethnicity
White 185 (85%)
Black 1 (1%)
Asian 1 (1%)
American Indian 1 (1%)
Hispanic 2 (1%)
Other 6 (3%)
Unknown 21 (10%)

Primary psychiatric diagnosis
Bipolar I 127 (59%)
Bipolar II 74 (34%)
Bipolar NOS 16 (7%)

Medical diagnoses and treatment
Diabetes mellitus 20 (9%)
Hyperlipidemia 40 (18%)
Hypertension 51 (24%)
Thyroid disorders 54 (25%)

Table 2 Mood Stabilizer and Antipsychotic Regimens at
Index Visit

Medication N(%) of Patients

Mood Stabilizers
Lithium 66 (30%)
Divalproex 45 (21%)
Lamotrigine 42 (19%)
Carbamazepine 8 (5%)
Combinationa 21 (10%)

Antipsychotics

Atypical antipsychotics
Quetiapine 28 (13%)
Olanzapine 24 (11%)
Risperidone 15 (7%)
Aripiprazole 15 (7%)
Ziprasidone 12 (6%)
Clozapine 2 (1%)

Typical antipsychotics
Haloperidol 5 (2%)
Chlorpromazine 5 (2%)
Fluphenazine 2 (1%)
Other 2 (1%)
Combinationa 12 (6%)

aWhen agents are used in combination, each agent is also
reflected in totals for individual medications.
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selection bias, qualitative differences in the records of those
missing were noted. Missing height and/or weight subjectively
appeared to be associated with lack of primary care visits at the
hospital and a single diagnostic visit without subsequent fol-
low-up. Chart diagnoses of obesity were noted on multiple
patients without data to calculate BMI; however, diagnoses of
obesity were too rarely encountered even among those known
to be obese to allow any systematic evaluation for selection
bias. Participants were categorized into the following catego-
ries based on body mass index: underweight, normal weight,
overweight, and obese. This data is summarized in Table 3.
Nearly one half of patients met criteria for obesity and over
three quarters were overweight or obese. 

Approximately one-third of participants had a lipid profile
recorded during the five-year window sampled. A substantial
proportion, nearly one-third, of those with data available had
been diagnosed with and treated for hyperlipidemia. This pro-
portion exceeds the 18.4% frequency of diagnosis of and treat-
ment for hyperlipidemia seen in the entire sample and may
reflect selection bias. It may further reflect a surveillance bias
with diagnosis more likely to be made among those actually
screened. Regardless, a substantial portion of patients had pro-
files condoning cardiovascular risk, as illustrated in Table 4.

The frequencies and percentages of specific cardiovascular
risk factor components of the metabolic syndrome, with substi-
tution of obesity by BMI for visceral obesity by waist circum-
ference, were calculated by gender. These values were then
compared to published NHANES data for adults greater than
20 years of age and accounting for gender proportions of current

sample (40, 41). These results are detailed in Table 5. The pro-
portion of patients with diagnosis/treatment for hypertension
among those with blood pressure measurements (Table 5) was
comparable to that for the entire sample (Table 1). Addition-
ally, the proportion of patients with diagnosis/treatment for dia-
betes among those with blood glucose assessments (Table 5) was
generally comparable to the sample as a whole (Table 1). This
lessens the concern for a selection bias among those surveyed
for metabolic syndrome criteria 4 and 5. The prevalence of
obesity, hypertriglyceridemia, elevated fasting glucose or
diabetes, and elevated blood pressure or treatment for hyper-
tension was significantly higher than expected from gender-
proportioned, age-appropriate, national general population
estimates. A smaller proportion of patients than expected from
our sample had a low HDL. The estimated prevalence of meta-
bolic syndrome using the aforementioned restricted and
extended samples exceeds population estimates. Using the
restricted sample, the prevalence of metabolic syndrome was
approximately double the general population estimates. Current
medication use was not significantly associated with any spe-
cific components of the metabolic syndrome or the metabolic
syndrome itself, though a trend toward higher cardiovascular
risk factor burden among users of the SGAs associated with
weight gain (clozapine, risperidone, olanzapine, or quetiapine)
was observed. Of patients taking the second-generation
antipsychotics associated with weight gain, 18/27 or 67% had
metabolic syndrome by the restricted definition compared with
14/33 or 42% of those not currently taking these medications
(χ2 = 3.5, df = 1, p < 0.062).

DISCUSSION

We found evidence for an elevated risk for cardiovascular
disease in this chart review of outpatients with bipolar disor-
der. Our estimates (restricted and extended sample) of meta-
bolic syndrome exceed general population estimates and
suggest metabolic syndrome may be up to twice as common in
patients with bipolar disorder, as illustrated in Figure 1.
A trend toward greater prevalence of metabolic syndrome
among users of the SGAs associated with weight gain was
observed. Lipid profiles were not commonly obtained, consis-
tent with previous monitoring estimates (15, 42). Our results
bolster concerns that patients with bipolar disorder bear an
excess burden of cardiovascular risk and are sub-optimally
monitored for this.

Our study has several important limitations, arising largely
from the chart review methodology. These limitations are
related to impaired ascertainment of data, reliability of
acquired data, selection bias among those screened, lack of an
internal comparison group, and misclassification. A selection
bias for higher risk of metabolic syndrome may have been
present in the restricted sample. As blood pressure data was
readily available, our higher observed frequencies of elevated
blood pressure may reflect repeated measurement. Higher

Table 3 Body Mass Index (BMI)-Based Weight Classification in
Bipolar Outpatients (N=161)a

Variable N (%)

BMI, mean (median; SD) 30.8 (29.9; 7.6)
Weight category

Underweight (BMI < 18.5) 1 (1%)
Normal weight 39 (24%)
Overweight (25 ≤ BMI < 30) 44 (27%)
Obese (BMI ≥ 30) 77 (48%)

aHeight or weight not available to calculate BMI for 56 (26%) of
participants.

Table 4 Fasting Lipid Profiles in Bipolar Outpatients (N=73–77)a

Variable Mean (Median; SD)

Triglycerides, mean (median; SD) 169.9 (129.5; 130.0)
# Elevated triglycerides (≥150 mg/dL) 35 (48%)
Low-density lipoprotein 112.9 (107; 37.6)
# Elevated LDL (≥130 mg/dL) 22 (29%)
High-density lipoprotein 54.4 (51; 17.9)
# Low HDL (<40 (men) of <50 (women) mg/dL) 21 (29%)

aFasting triglycerides and cholesterol values were not available for 144 (66%)
and 140 (65%) participants, respectively, over 5-year period sampled. Twenty-
three (32%) to 25 (33%) patients from this sample were being treated for
hyperlipidemia compared with 18% of the total sample.
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frequencies of elevated glucose values may result from mis-
classification of fasting status. The utilization of an external
comparison group is impeded by an inevitable differential
intensity of surveillance. The use of national comparison data
for metabolic risk factors subsequently forces our conclu-
sions to be tentative. Nonetheless, the marked differences of
several components of metabolic syndrome to published data
from NHANES, and the consistency of our findings to previous
studies are highly suggestive of an elevated risk. The reliability

of chart diagnoses represents another important limitation of
the chart review methodology. To mitigate this risk, we uti-
lized billing codes only for primary diagnoses to identify
cases. Current medications may reflect confounding by indi-
cation in that those with metabolic syndrome or other cardio-
vascular risk factors may be preferentially prescribed
medications less associated with weight gain. Analysis of
previous medication use was not possible. Despite the afore-
mentioned disadvantages of chart review data, the naturalistic
nature of this data allows for a general estimate of frequency
of monitoring for metabolic complications of medications
and screening for cardiovascular risk. This sample is a fully
naturalistic reflection of practice in an outpatient department
of a tertiary care hospital.

The NCEP recommends the screening of all adults over age
20, with a fasting lipoprotein profile every 5 years (37). For
patients treated with SGAs, more frequent metabolic monitor-
ing has been proposed. Published recommendations for moni-
toring patients on SGAs vary with the more widely cited
recommendation for fasting lipids at a minimum of baseline,
12 weeks, and every 5 years in addition to fasting glucose,
blood pressure, and waist circumference obtained at a mini-
mum of baseline, 12 weeks, and annually thereafter (43, 44).
Even more frequent monitoring of weight has been recom-
mended (45). While an exact estimate of monitoring cannot be
inferred from our data, our clinical sample appears sub-opti-
mally monitored. In response to previous reports of under-
monitoring, some suggest that psychiatrists assume responsi-
bility for patients not monitored in a primary care setting and
when prescribing medications with potential for metabolic
complications (44, 46).

Figure 1 Graphical illustration of metabolic syndrome estimates from current
study (restricted sample) contrasted with published general population data.
General population data from NHANES 1999–2000 was utilized to provide an
expected estimate for our sample based on observed gender proportions. The
age distribution of our sample was comparable to the NHANES sample of
adults at least 20 years of age. Nearly double the expected prevalence of
metabolic syndrome was observed. Prevalent users of the second-generation
antipsychotics (SGAs) most strongly associated with weight gain (clozapine,
risperidone, olanzapine, and quetiapine) had a higher observed metabolic
syndrome prevalence, though this trend did not reach significance.

Table 5 Prevalence of Specific Cardiovascular Risk Factors From the NCEP-Defined Metabolic Syndrome Construct by Gender

Criterion Description N Women Men Total NHANES

1 Obesitya 161 48 (46%) 29 (51%) 77 (48%)b 32.4%
2 Presence of 2a or 2b 73 16 (40%) 26 (79%) 42 (58%)
2a Triglycerides >150 mg/dL 11 (28%) 24 (73%) 35 (48%)c 32.0%
2b On lipid-lowering medication 11 (28%) 12 (36%) 23 (32%)
3 HDL <40 (male) or <50 (female) mg/dL 77 12 (29%) 9 (26%) 21 (27%)c 40.8%
4 Presence of 4a or 4b 166 63 (61%) 49 (79%) 112 (68%) 38.6%
4a SBP ≥130 or DBP ≥85 59 (57%) 46 (74%) 105 (63%)
4b Antihypertensive treatment 22 (21%) 21 (34%) 43 (26%)
5 Presence of 5a or 5b 142 25 (28%) 18 (33%) 43 (30%)c 12.5%
5a Fasting glucose ≥110 mg/dL 22 (25%) 17 (32%) 39 (28%)
5b On medication for diabetes 7 (8%) 8 (15%) 15 (11%)
Metabolic syndrome ≥3 criteria, extended sample 125 21 (27%) 24 (52%) 45 (36%)c 27.3%
Metabolic syndrome ≥3 criteria, restricted sample 60 16 (46%) 16 (64%) 32 (53%)c

aObesity was employed as a surrogate for the waist circumference criterion given the limitations of chart review data. Criterion estimates are based on a restricted
sample of those with the requisite laboratory or vital sign data. The extended sample metabolic syndrome estimate utilized patients with at least three of the fol-
lowing measures available: body mass index, blood pressure, fasting triglycerides, fasting HDL, or fasting glucose. The restricted sample utilized only those
patients for whom all of these measures were available.
bObesity rate 95% CI (40.2–55.5%) significantly exceeds NHANES 2005–2006 general population estimate, accounting for sample gender proportions.
cHypertriglyceridemia rate 95% CI (36.9–59.3%) significantly exceeds and low HDL rate (18.6–31.2%) is significantly lower than NHANES 1999–2000 general
population estimates. Metabolic syndrome 95% CI from extended sample rate (28.1–44.7%) and restricted sample (40.8–65.4%) also exceed general population
estimates.
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Our results support previous findings of elevated cardiovas-
cular risk in patients with bipolar disorder. Close monitoring of
cardiovascular risk factors is of critical importance, whether by
primary care physicians or psychiatrists.

ACKNOWLEDGMENTS

This work was supported by NIMH Research Training Grant 2T32
MH019113-14, L30 MH075180-01, and the Nellie Ball Research
Trust. The views expressed in this article are those of the authors and
do not necessarily represent the views of the Department of Veterans
Affairs.

REFERENCES

1. Angst F, Stassen HH, Clayton PJ, Angst J. Mortality of patients
with mood disorders: Follow-up over 34–38 years. J Affect Dis-
ord. 2002;68:167–181.

2. Sharma R, Markar HR. Mortality in affective disorder. J Affect
Disord. 1994;31:91–96.

3. Weeke A, Juel K, Vaeth M. Cardiovascular death and manic-
depressive psychosis. J Affect Disord. 1987;13:287–292.

4. Birkenaes AB, Opjordsmoen S, Brunborg C, Engh JA, Jonsdottir H,
Ringen PA, Simonsen C, Vaskinn A, Birkeland KI, Friis S,
Sundet K, Andreassen OA. The level of cardiovascular risk fac-
tors in bipolar disorder equals that of schizophrenia: A compara-
tive study. J Clin Psychiatry. 2007;68:917–923.

5. Raphael T, Parsons JP. Blood sugar studies in dementia praecox and
manic-depressive insanity. Arch Neurol Psychiatry. 1921;5:681–709.

6. Cassidy F, Ahearn E, Carroll BJ. Elevated frequency of diabetes
mellitus in hospitalized manic-depressive patients. Am J Psychia-
try. 1999;156:1417–1420.

7. Kilbourne AM, Cornelius JR, Han X, Pincus HA, Shad M,
Salloum I, Conigliaro J, Haas GL. Burden of general medical con-
ditions among individuals with bipolar disorder. Bipolar Disord.
2004;6:368–373.

8. Johannessen L, Strudsholm U, Foldager L, Munk-Jorgensen P.
Increased risk of hypertension in patients with bipolar disorder
and patients with anxiety compared to background population and
patients with schizophrenia. J Affect Disord. 2006;95:13–17.

9. Simon GE, Von Korff M, Saunders K, Miglioretti DL, Crane PK,
van Belle G, Kessler RC. Association between obesity and psy-
chiatric disorders in the U.S. adult population. Arch Gen Psychia-
try. 2006;63:824–830.

10. Shah A, Shen N, El-Mallakh RS. Weight gain occurs after onset
of bipolar illness in overweight bipolar patients. Ann Clin Psychi-
atry. 2006;18:239–241.

11. McElroy SL, Frye MA, Suppes T, Dhavale D, Keck Jr PE, Leverich
GS, Altshuler L, Denicoff KD, Nolen WA, Kupka R, Grunze H,
Walden J, Post RM. Correlates of overweight and obesity in 644
patients with bipolar disorder. J Clin Psychiatry. 2002;63: 207–213.

12. Fagiolini A, Frank E, Scott JA, Turkin S, Kupfer DJ. Metabolic
syndrome in bipolar disorder: Findings from the Bipolar Disorder
Center for Pennsylvanians. Bipolar Disord. 2005;7:424–430.

13. Yumru M, Savas HA, Kurt E, Kaya MC, Selek S, Savas E, Oral
ET, Atagun I. Atypical antipsychotics related metabolic syndrome
in bipolar patients. J Affect Disord. 2007;98:247–252.

14. Cardenas J, Frye MA, Marusak SL, Levander EM, Chirichigno
JW, Lewis S, Nakelsky S, Hwang S, Mintz J, Altshuler LL.
Modal subcomponents of metabolic syndrome in patients with
bipolar disorder. J Affect Disord. 2008;106:91–97.

15. Kilbourne AM, Post EP, Bauer MS, Zeber JE, Copeland LA,
Good CB, Pincus HA. Therapeutic drug and cardiovascular dis-
ease risk monitoring in patients with bipolar disorder. J Affect
Disord. 2007;102:145–151.

16. Kreyenbuhl J, Dickerson FB, Medoff DR, Brown CH, Goldberg
RW, Fang L, Wohlheiter K, Mittal LP, Dixon LB. Extent and man-
agement of cardiovascular risk factors in patients with type 2 diabetes
and serious mental illness. J Nerv Ment Dis. 2006;194:404–410.

17. Dinesen H, Gram L, Andersen T, Dam M: Weight gain during
treatment with valproate. Acta Neurol Scand. 1984;70:65–69.

18. Pylvanen V, Knip M, Pakarinen A, Kotila M, Turkka J, Isojarvi JI.
Serum insulin and leptin levels in valproate-associated obesity.
Epilepsia. 2002;43:514–517.

19. Huang TL, Chen JF. Serum lipid profiles and schizophrenia:
Effects of conventional or atypical antipsychotic drugs in Taiwan.
Schizophr Res. 2005;80:55–59.

20. Henderson DC, Cagliero E, Gray C, Nasrallah RA, Hayden DL,
Schoenfeld DA, Goff DC. Clozapine, diabetes mellitus, weight
gain, and lipid abnormalities: A five-year naturalistic study. Am J
Psychiatry. 2000;157:975–981.

21. Spivak B, Lamschtein C, Talmon Y, Guy N, Mester R, Feinberg I,
Kotler M, Weizman A. The impact of clozapine treatment on
serum lipids in chronic schizophrenic patients. Clin Neurophar-
macol. 1999;22:98–101.

22. Gaulin BD, Markowitz JS, Caley CF, Nesbitt LA, Dufresne RL.
Clozapine-associated elevation in serum triglycerides. Am J Psy-
chiatry. 1999;156:1270–1272.

23. Osser DN, Najarian DM, Dufresne RL. Olanzapine increases weight
and serum triglyceride levels. J Clin Psychiatry. 1999; 60:767–770.

24. Guo JJ, Keck Jr PE, Corey-Lisle PK, Li H, Jiang D, Jang R, L'Italien
GJ. Risk of diabetes mellitus associated with atypical antipsychotic
use among patients with bipolar disorder: A retrospective, population-
based, case-control study. J Clin Psychiatry. 2006;67:1055–1061.

25. Lambert BL, Chou CH, Chang KY, Tafesse E, Carson W. Antip-
sychotic exposure and type 2 diabetes among patients with
schizophrenia: A matched case-control study of California Medic-
aid claims. Pharmacoepidemiol Drug Saf. 2005;14:417–425.

26. Ollendorf DA, Joyce AT, Rucker M. Rate of new onset diabetes
among patients treated with atypical or conventional antipsy-
chotic medications for schizophrenia. MedGenMed. 2004;6:5.

27. Sernyak MJ, Gulanski B, Rosenheck R. Undiagnosed hyperglyce-
mia in patients treated with atypical antipsychotics. J Clin Psychi-
atry. 2005;66:1463–1467.

28. Carlson C, Hornbuckle K, Delisle F, Kryzhanovskaya L, Breier A,
Cavazzoni P. Diabetes mellitus and antipsychotic treatment in the
United Kingdom. Eur Neuropsychopharmacol. 2006;16:366–375.

29. Henderson DC, Cagliero E, Copeland PM, Borba CP, Evins E,
Hayden D, Weber MT, Anderson EJ, Allison DB, Daley TB,
Schoenfeld D, Goff DC. Glucose metabolism in patients with
schizophrenia treated with atypical antipsychotic agents: A fre-
quently sampled intravenous glucose tolerance test and minimal
model analysis. Arch Gen Psychiatry. 2005;62:19–28.

30. Gianfrancesco F, White R, Wang RH, Nasrallah HA. Antipsy-
chotic-induced type 2 diabetes: Evidence from a large health plan
database. J Clin Psychopharmacol. 2003;23:328–335.



CARDIOVASCULAR RISK FACTOR PREVALENCE IN BIPOLAR DISORDER 137

Annals of Clinical Psychiatry vol. 20 no. 3 2008

31. Simpson GM. Atypical antipsychotics and the burden of disease.
Am J Manag Care. 2005;11:S235–241.

32. Volavka J, Czobor P, Sheitman B, Lindenmayer JP, Citrome L,
McEvoy JP, Cooper TB, Chakos M, Lieberman JA. Clozapine,
olanzapine, risperidone, and haloperidol in the treatment of
patients with chronic schizophrenia and schizoaffective disorder.
Am J Psychiatry. 2002;159:255–262.

33. Zipursky RB, Gu H, Green AI, Perkins DO, Tohen MF, McEvoy
JP, Strakowski SM, Sharma T, Kahn RS, Gur RE, Tollefson GD,
Lieberman JA. Course and predictors of weight gain in people
with first-episode psychosis treated with olanzapine or haloperi-
dol. Br J Psychiatry. 2005;187:537–543.

34. Sajatovic M, Valenstein M, Blow FC, Ganoczy D, Ignacio RV.
Treatment adherence with antipsychotic medications in bipolar
disorder. Bipolar Disord. 2006;8:232–241.

35. Buckley PF, Miller DD, Singer B, Donenwirth K. The evolving
clinical profile of atypical antipsychotic medications. Can J Psy-
chiatry. 2001;46:285.

36. SAS. Cary. SAS Institute Inc, 2003.
37. Executive summary of the third report of the National Cholesterol

Education Program (NCEP) expert panel on detection, evaluation,
and treatment of high blood cholesterol in adults (Adult Treat-
ment Panel III). JAMA. 2001;285:2486–2497.

38. Cornier MA, Tate CW, Grunwald GK, Bessesen DH. Relation-
ship between waist circumference, body mass index, and medical
care costs. Obes Res. 2002;10:1167–1172.

39. Ford ES, Mokdad AH, Giles WH. Trends in waist circumference
among U.S. adults. Obes Res. 2003;11:1223–1231.

40. Ford ES, Giles WH, Mokdad AH. Increasing prevalence of the
metabolic syndrome among U.S. adults. Diabetes Care.
2004;27:2444–2449.

41. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ,
Flegal KM. Prevalence of overweight and obesity in the United
States, 1999–2004. JAMA. 2006;295:1549–1555.

42. Weissman EM, Zhu CW, Schooler NR, Goetz RR, Essock SM.
Lipid monitoring in patients with schizophrenia prescribed second-
generation antipsychotics. J Clin Psychiatry. 2006;67:1323–1326.

43. Lambert TJ, Chapman LH. Diabetes, psychotic disorders, and
antipsychotic therapy: A consensus statement. Med J Aust.
2004;181:544–548.

44. De Hert M, van Eyck D, De Nayer A. Metabolic abnormalities
associated with second-generation antipsychotics: Fact or fiction?
Development of guidelines for screening and monitoring. Int Clin
Psychopharmacol. 2006;21(Suppl 2):S11–15.

45. Consensus development conference on antipsychotic drugs and
obesity and diabetes. Diabetes Care. 2004;27:596–601.

46. Marder SR, Essock SM, Miller AL, Buchanan RW, Casey DE,
Davis JM, Kane JM, Lieberman JA, Schooler NR, Covell N,
Stroup S, Weissman EM, Wirshing DA, Hall CS, Pogach L, Pi-
Sunyer X, Bigger Jr JT, Friedman A, Kleinberg D, Yevich SJ,
Davis B, Shon S. Physical health monitoring of patients with
schizophrenia. Am J Psychiatry. 2004;161:1334–1349.




