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Background: Patients who receive pharma-
cologic treatment for bipolar illness frequently
gain weight. This study evaluated the prevalence
of overweight and obesity in an unselected group
of bipolar patients and matched reference sub-
jects.

Method: The prevalence of overweight, obe-
sity, and central adiposity was evaluated in 89
euthymic bipolar (DSM-IV) patients and 445
reference subjects, matched for age and sex,
using a cross-sectional study design.

Results: Female patients were more often
overweight and obese than female reference sub-
jects (x*=9.18, df =2, p =.01). The frequency
of overweight was similar in male patients and
male reference subjects, but male patients were
more likely to be obese. Patients were more
centrally obese than the general population in
women (y>=32.21,df = 1, p=<.001) and in men
(x*=8.81, df = 1, p =.003). Patients treated with
antipsychotic drugs were more obese than pa-
tients not receiving these drugs ()*=4.7,df =1,
p=.03).

Conclusion: Body fat is more centrally
distributed in pharmacologically treated bipolar
patients than in matched population controls.
Obesity is more prevalent in patients than in the
general population. Obesity prevalence is clearly
related to the administration of antipsychotic
drugs.
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I n the general population, obesity, particularly abdomi-

nal obesity, is associated with increased risk of isch-
emic heart disease, type 2 diabetes mellitus, gall bladder
disease, osteoarthritis, and some cancers.' Weight gain is
a common adverse effect of pharmacologic treatment for
bipolar illness,” so patients who become overweight as a
side effect of treatment may share this risk. In addition,
weight gain may cause patients to discontinue treatment
with consequent reductions in treatment efficacy and so-
cial functioning.** There have been no controlled studies
of obesity prevalence in euthymic bipolar patients. How-
ever, uncontrolled studies in schizophrenic patients receiv-
ing antipsychotics have reported a wide range of obesity
prevalence (32%—67%), with higher rates in women.”” A
recent controlled study provided further evidence of this
gender difference.® In addition, clinically significant
central adiposity (obesity in which excess weight is accu-
mulated on the trunk) has been reported in schizophrenic
patients receiving antipsychotics.” Depending on the defi-
nition used, the prevalence of obesity in lithium-treated
patients in uncontrolled studies is 12%—19%, 2 to 5 times
higher than in the general population.”'® Reports concern-
ing obesity prevalence in patients treated with sodium val-
proate are rare, but 1 study found that 59% of female epi-
leptic patients receiving valproate were obese."

Because appetite and physical activity are affected by
episodes of mania and depression, the number of illness
episodes and the number of years since the onset of the ill-
ness may be important influences on the prevalence of
overweight and obesity in bipolar patients.'> As outlined
above, pharmacotherapy may be very important, particu-
larly in patients receiving antipsychotics. Hypothyroid-
ism, which decreases resting energy expenditure (and
may therefore affect weight), is a common side effect in
bipolar patients receiving lithium."

No controlled data exist regarding the prevalence of
overweight and obesity in bipolar patients. Therefore, the
aims of our study were to determine, using standardized
definitions, the frequencies of overweight, obesity, and
central adiposity in community-based, euthymic, bipolar
patients and matched healthy population controls and to
investigate the relationships between these anthropomet-
ric indices and illness duration and severity, thyroid func-
tion, and current medication regimen in patients.
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METHOD

Subjects and Controls

All psychiatrists working in the Department of Psycho-
logical Medicine at Dunedin Hospital, New Zealand, were
requested to ask patients with bipolar disorder under their
care if they would be prepared to participate in a study to
examine the effects of their medication on body weight.
Patients were required to be euthymic at the time of the
study and not suffering from any physical illness that
could affect body weight. The majority were attending a
specialist bipolar clinic. They learned about the study dur-
ing their scheduled visits to the bipolar clinic or other psy-
chiatry outpatient clinics and were subsequently contacted
by one of the authors (J.L.E.) if they were prepared to par-
ticipate. Eighty-nine participants aged between 18 and 65
years were recruited from 109 eligible patients. Reasons
for nonparticipation included refusal to consent (N = 12),
postpartum (N =2), loss of contact with bipolar clinic
(N =4), multiple sclerosis (N =1), and head injury
(N = 1). All participants fulfilled the DSM-IV'* diagnos-
tic criteria for bipolar disorder.

A reference group (N =445), matched for sex and
within the same 5-year age group, was selected randomly
from a national database of subjects (originally recruited
from the electoral roll to provide a representative sample
of the New Zealand population). They had participated in
the Life in New Zealand Survey (LINZ survey),"” a na-
tional health survey designed to assess the overall health
of all New Zealanders. Data on anthropometry, blood
pressure, blood lipids, low back pain, smoking, alcohol
consumption, psychological stress, and chronic physical
illnesses such as diabetes, arthritis, asthma, heart disease,
and migraine were also available for this sample.

Reference subjects were members of the general pub-
lic and not recruited from a health care facility.

The study was approved by the Otago ethics commit-
tee of the Southern Regional Health Authority. All partici-
pants gave written informed consent.

Anthropometric Methods

Anthropometric measurements were performed on 1
occasion, using techniques and equipment employed in
the LINZ survey. Height was measured on a stadiometer
to the nearest millimeter with subjects standing upright in
stocking feet. Subjects were weighed on a hard surface in
light indoor clothing. Body weight was measured on elec-
tronic scales (model 770; Seca, Vogel and Halke GbmH &
Co., Hamburg, Germany) calibrated to + 0.1 kg. An al-
lowance of 0.5 kg was made for clothing and subtracted
from the measured weight. Waist and hip circumferences
were measured with a fiberglass tape to the nearest 0.5
cm. Waist measurements were made at the minimum cir-
cumference between the rib cage and the iliac crest. Hip
measurements were made at the maximum extension of
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the buttocks while subjects stood in a relaxed manner with
feet together. Circumferences were measured over light
indoor clothing, with belts and other bulky items re-
moved. Where a waistband prevented a satisfactory waist
measurement from being obtained, participants were re-
quested to loosen their clothing to enable a more accurate
measurement. Body mass index (BMI) was calculated by
dividing weight in kilograms by height in meters.?
Waist:hip ratio was calculated by dividing the waist mea-
surement by the hip measurement. Participants were
classed as overweight or obese using the World Health Or-
ganization definitions.'® According to this system, indi-
viduals with a BMI = 25 are overweight, while those with
a BMI = 30 are obese. Those with waist hip ratios > 0.8
(women) and > 0.9 (men) are considered to be at in-
creased risk of coronary heart disease.'>"”

Pharmacologic Treatment Regimen

Information about medication regimens was obtained
by scrutinizing the relevant sections of patients’ hospital
case notes for the 12 months preceding the interview for
reference to medication types, doses, medication changes,
and therapeutic blood levels. Patients who had not been
followed in the hospital system for a full year were ques-
tioned about their medication use up until the time of re-
ferral to the clinic. During the month before the interview,
participants were receiving one of the following treat-
ments: antidepressant = anticonvulsant, antipsychotic
medication other than lithium, lithium and anticonvulsant,
lithium and antidepressant, lithium and antipsychotic, lith-
ium alone, or no medication. Benzodiazepines, hypnoseda-
tives, antihistamines, -blockers, anticholinergic medica-
tion, and medications charted p.r.n. (implying intermittent
or sporadic use) or taken for less than 2 weeks were not
taken into account. ““Time on current medication regimen”
relates to the number of months before the interview in
which patients’ medication regimen remained stable.

Clinical Variables

Patients’ adherence to pharmacologic treatment was
assessed from measurements of serum lithium, carba-
mazepine, and valproate levels; determined by atomic ab-
sorption spectrometry; and evaluated from entries in hos-
pital case notes. Tests of thyroid function were available
for 73 patients. Hypothyroidism was defined on the basis
of an elevated thyroid-stimulating hormone level. Patients
being treated for hypothyroidism at the time of the study
were classified as euthyroid. Data from thyroid function
tests performed more than a year before the interview
were not included. Illness duration and illness severity
were established from the bipolar register database in the
Department of Psychological Medicine, which contains
selected information from patients’ clinical case notes, in-
cluding the age at illness onset and lifetime incidence of
manic and depressive episodes.

J Clin Psychiatry 61:3, March 2000



Statistical Methods

Data were analyzed using SPSS-X for Macintosh ver-
sion 4.0.1 (SPSS, Inc., Chicago, Ill., 1990). The statistical
significance level was set at a=.05. Continuous vari-
ables were compared using 2-tailed, unpaired Student t
tests. Multiple regression analysis was used to adjust for
sex, age, socioeconomic status, and smoking and to deter-
mine the interaction between sex and illness status in
comparisons between patients and reference subjects.
Male and female data were also analyzed separately to al-
low for expected biological variation in size and shape.
The relationships between BMI, time on current medica-
tion regimen, number of illness episodes, and years since
the onset of illness symptoms were examined using
multiple regression analysis in patients. Six patients for
whom we had incomplete clinical data were omitted from
this analysis. To analyze the relationship between the
prevalence of obesity and medication regimen, the medi-
cation categories were reduced to 2 (taking vs. not taking
antipsychotics). Categorical data were compared using
the chi-square test or, where the expected values were less
than 5, the Fisher exact test.

RESULTS

Participants

The characteristics of the participants are shown in
Table 1. There were more male smokers among patients
than in the reference group (X2= 14.81,df =1, p<.001)
but both groups were similar with regard to socio-
economic status and ethnicity. Female patients were of
higher socioeconomic status and smoked more than
women in the reference group (= 6.58, df =2, p = .037
and x*=11.58, df = 1, p < .001).

Anthropometry

Rates of overweight and obesity in the reference group
and the entire LINZ survey were very similar. The inter-
action between sex and illness status was significant
(R*=13%; p = .02). The prevalences of overweight and
obesity in patients and the reference group are shown in
Table 2. Male and female data are presented separately.
In women, overweight and obesity (BMI =25-30 and
BMI = 30, respectively) were significantly more frequent
among patients (x> =9.18, df = 2, p = .01) than reference
subjects. In men, rates of obesity were greater in patients
than reference subjects but rates of overweight were not.
Mean values for anthropometric measurements are sum-
marized in Table 3. In women, BMI, body weight (kg),
and waist:hip ratio were higher in patients. Mean BMI
and body weight did not differ significantly in men. Fifty-
nine percent of female patients had waist:hip ratios > 0.8
compared with 17% of female reference subjects. This
difference was statistically significant (y* = 32.21, df = 1,
p <.001). In male patients, mean waist:hip ratio was also
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Table 1. Characteristics of Patients and the Reference Group

Female Male

Female  Reference Male Reference
Patients Group Patients Group

Variable (N=41) (N=205) (N=48) (N=240)
Age range, y 18-64 19-62 19-65 18-64

Age, y, mean (SD) 40 (11) 40 (11) 39 (12) 40 (12)
SES classification™®

SES 1, N (%) 22 (54) 58 (28) 9 (19) 67 (28)
SES 2, N (%) 7(17) 55 (27) 11 (23) 53(22)
SES 3, N (%) 11(27) 58 (28) 26 (54) 110 (46)
Smoker, N (%)° 21 (51) 48 (23) 23 (48) 49 (20)
Maori, N (%) 3.(7) 10 (5) 3 (6) 13 (5)

“Socioeconomic status classification (SES) is the same as that used in
the Life in New Zealand Survey, with 1 representing the highest and 3
the lowest.

®Values for socioeconomic status and smoking are based on 40 female
patients, 171 female reference subjects, 46 male patients, and 230
male reference subjects because data from the remainder contained
missing responses for one or another of these variables.

Table 2. Prevalence of Overweight and Obesity in Bipolar
Patients and the Reference Group®

Women Men

Reference Reference

Patients Group Patients Group
Variable (N=41) (N=205) (N=48) (N=240)
Age, y, mean (SD) 40 (11) 40 (11)  39(12) 40 (12)
Healthy weight, N (%)° 15 (37) 127 (62)  25(52) 113 (47)
Overweight, N (%)° 18 (44) 51(25) 14 (29) 103 (43)
Obese, N (%)* 8 (20) 27 (13) 9 (19) 24 (10)
“Variables have been weighted to reflect the age structure of the New
Zealand population. Body mass index (BMI) = kg/m?.
"Healthy weight: BMI = 20-24.99.
“Overweight: BMI = 25-29.99.
Obese: BMI = 30.

significantly -greater than in male reference subjects.
Fifty-eight percent of male patients had waist:hip ratios
> 0.9 compared with 35% of male reference subjects
(x> = 8.81,df =1, p =.003). Differences between patients
and reference subjects remained significant after adjust-
ment for socioeconomic status and smoking.

Pharmacologic Treatment

The most frequently prescribed medication regimen
was lithium alone (N = 23, 26%), followed by lithium and
an antipsychotic (N = 17, 19%), with smaller numbers of
patients being treated with other regimens (Table 4). The
mean serum lithium level was 0.65 = 0.15 mmol/L. Nine
of 30 patients (30%) receiving antipsychotic medication
were obese compared with 6 of 47 patients (13%) treated
with other drug combinations and 1 of 12 patients (8%)
not receiving medication. This difference was statistically
significant (*= 4.7, df = 1, p =.03). The rate of obesity
in patients receiving lithium alone was 1.5 times greater
than in the general New Zealand population and slightly
higher than rates observed in patients receiving other
treatments, except those receiving antipsychotics. Thirty-
three percent of patients (N =29) had been on a stable
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Table 3. Comparison of Anthropometric Measurements: Patients (N = 89) vs. Reference Subjects (N = 445)*

Women Men
Reference Adjusted Reference Adjusted

Patients Group Mean Mean Patients Group Mean Mean

(N=41) (N =205) Difference Difference® (N =48) (N =240) Difference Difference®
Measurement Mean SD Mean SD (95% CI) (95% CI) Mean SD Mean SD (95% CI) (95% CI)
BMI 267 53 249 50 1.8 (0.1t03.5) 1.7 (0.02t03.4) 262 39 260 46 02 (-1.2t0o1.6) -0.08 (-1.3to 1.1)
Weight (kg) 733 157 659 131 74 (28to11.9) 7.2 (2.6t011.8) 80.8 14.5 80.3 129 04 (-3.7t04.5) -0.36(4.6t03.9)
WHR 0.82  0.06 0.75 0.07 0.07 (0.05 to 0.10) 0.07 (0.05 to 0.09) 091 0.07 0.88 0.07 0.04 (0.01 to 0.06) 0.02 (0.01 to 0.05)

*Abbreviations: CI = confidence interval, WHR = waist:hip ratio (waist measurement:hip measurement).
bAdjusted differences are based on 40 female patients, 46 male patients, 171 female reference subjects, and 230 male reference subjects because data
from the remainder contained missing responses for 1 or more confounding variables (socioeconomic status, smoking).

Table 4. Relationships Between Pharmacologic Treatment Regimen, Obesity, and Thyroid Function

Antipsychotic
+ Medications
Anticonvulsant + Other Than Lithium and Lithium and Lithium and  Lithium No
Variable Antidepressant Lithium Anticonvulsant Antidepressant Antipsychotic ~ Alone Medication
N 7 13 8 9 17 23 12
Gender
Men 3 11 4 5 5 13 7
Women 4 2 4 4 12 10 5
Obese 1 4 1 0 5 4 1
Hypothyroid 1 1 1 2 3 1 0

medication regimen for < 6 months, while 67% (N = 60)
and 48% (N =43) had been on a stable regimen for =6
months and = 12 months, respectively. Complete records
of pharmacologic treatment during the year prior to the
study were available for all except 6 patients.

Clinical Variables

The mean = SD duration of illness was 16 =9 years.
The mean = SD number of manic and depressive episodes
was 3 =2 and 4 =+ 3, respectively. After controlling for
age, sex, and medication regimen, statistically significant
relationships were not found between BMI and length of
time on current medication regimen or years since the on-
set of illness symptoms (R?=4% and R?=3%). Simi-
larly, no significant association was found between BMI
and lifetime incidence of manic and depressive episodes
(R? = 1%). Poor medication adherence was significantly
more common among obese patients (x> = 10.34, df =1,
p =.001). Nine of 73 patients (12%) showed evidence of
hypothyroidism (see Table 4). Thyroid function status
was not significantly associated with age (over or under
40 years) or medication regimen, but hypothyroidism was
significantly more common in men who were overweight
or obese (p =.003).

DISCUSSION
Main Findings
This study is the first to compare the frequency of

overweight and obesity in a group of unselected, commu-
nity-based, euthymic bipolar patients and matched refer-
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ence subjects. We found prevalences of overweight and
obesity among female patients that were respectively 1.8
and 1.5 times greater than in reference subjects, the ex-
cess fat being centrally distributed (59% of patients had a
waist:hip ratio > 0.8 compared with only 17% of refer-
ence subjects). Obesity, but not overweight, was more
common among male patients than reference subjects and
waist:hip ratios were also significantly higher (58% of
male patients had a waist:hip ratio > 0.9 compared with
35% of male reference subjects).

Comparison With Uncontrolled Studies

In uncontrolled studies,”'’ the reported frequency of
obesity in patients treated with lithium is between 2 and 5
times that in the general population,”'® which is greater
than what we have found. Similarly, among those treated
with antipsychotics, a 2- to 4-fold increase in obesity has
been reported.”® While our controlled data suggest lower
prevalence rates for obesity overall than those reported
previously, it seems clear that female bipolar patients are
much more likely to be overweight than other New
Zealand women. Our finding is in agreement with previ-
ous studies which have found that female patients treated
with lithium experience larger weight gains than men and
that overweight and obesity are more frequent in women
treated with antipsychotics.>>® The reason for this gender
difference is unclear and requires further investigation.
We found that both male and female bipolar patients were
more centrally obese than the general population. A
higher prevalence of central adiposity has been found pre-
viously in hospitalized female schizophrenic patients.” In

J Clin Psychiatry 61:3, March 2000



keeping with previous findings in nonbipolar patients,’*
antipsychotic drugs were associated with a significantly
higher prevalence of obesity (2.5 times greater than the
general population) in our sample.”™ Lithium monother-
apy was also associated with increased prevalence of obe-
sity (1.5 times greater than the general population),
although this was not statistically significant. No associa-
tion was found between BMI, lifetime incidence of manic
and depressive episodes, duration of illness, or length of
time on current medication regimen. However, as previ-
ous studies have shown,’ obese patients were more likely
to experience difficulties with medication adherence. Al-
though it would have been desirable to explore the rela-
tionship between the medication dose and BMI, the diver-
sity of prescribing patterns precluded this.

There are several possible explanations as to why the
effect of bipolar illness or its treatment on obesity is less
striking in this than in previous studies. Most earlier in-
vestigations involved hospitalized patients among whom
other etiologic factors for obesity may apply.”” For ex-
ample, hospitalized patients are less likely than commu-
nity-based individuals to have regular physical activity,
and they are also more likely to have particularly severe
forms of the illness, whereas we studied a totally unse-
lected, diagnostically homogeneous group of patients
more representative of the disease in the community. The
response rate was high, and the frequencies of overweight
and obesity among nonresponders obtained from entries
in hospital case notes were similar to those of the partici-
pants, confirming the representative nature of the sample.
The carefully selected reference group enabled us to take
into account the possible confounding effects of smoking
and socioeconomic status, 2 important determinants of
obesity at the population level."'” In addition, the refer-
ence group’s anthropometric measurements did not differ
appreciably from those reported for the entire LINZ sur-
vey and are therefore likely to reflect closely those in the
New Zealand population as a whole.

Risk Associated With Body Fat Distribution

Although the extent of the problem of overweight and
obesity in bipolar patients may not be as great as sug-
gested by the earlier uncontrolled studies, the increase in
central adiposity in comparison with the reference popu-
lation is of considerable clinical relevance. It has been
clearly established that excess body fat of this distribution
is associated with the “metabolic syndrome”” as well as
an increased risk of type 2 diabetes mellitus and ischemic
heart disease. Increased rates of impaired glucose toler-
ance and diabetes have been reported in patients receiving
antipsychotic and antidepressant drugs, and a similar risk
is almost certain to apply to the patient group we have
studied.”"* It is therefore of considerable importance to
identify whether specific lifestyle factors (lack of physi-
cal activity, individual dietary factors) are implicated in
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the etiology of central adiposity in bipolar patients so that
appropriate treatment strategies may be developed.

Thyroid Function

Drugs used to treat bipolar affective disorder, particu-
larly lithium, have been shown to influence thyroid func-
tion.”** In view of the role of thyroid hormones in the
regulation of basal metabolic rate, an association between
obesity and hypothyroidism might be expected in phar-
macologically treated bipolar patients. The lack of this as-
sociation among female patients supports the observation
of Vestergaard et al.” that weight gain in lithium-treated
patients occurs independent of thyroid function. How-
ever, the significant association in men is surprising, and
the reasons for it are unclear. Because thyroid function
data were unavailable for 16 patients, the reliability of this
association is uncertain. This interpretation is supported
by the high frequency of clinical obesity in those treated
with antipsychotics, compounds not usually associated
with disturbances in thyroid function. This suggests that
factors other than thyroid function are more important de-
terminants of obesity in bipolar patients.

Limitations

The unequal numbers and unequal distributions of men
and women in each medication regimen limited our abil-
ity to examine the associations between medication regi-
men and obesity prevalence. In addition, because of the
diversity in prescribing patterns, we were unable to exam-
ine the associations between medication regimen and dos-
age and measures of body fatness and body fat distribu-
tion. The third important limitation relates to the thyroid
function data, which were not available for all patients.
Clearly, it would have been desirable to test thyroid func-
tion in all study participants. However, we were mindful
that a requirement for extra blood tests might discourage
participation and therefore elected to use only available
clinical data.

CONCLUSIONS

We have shown that overweight (BMI 25-29.99) is
significantly more prevalent in nonhospitalized female
bipolar patients and there is a similar trend for rates of
obesity. Among men, we found a tendency toward higher
rates of obesity in patients, but rates of overweight do not
show a comparable trend. Both male and female patients
tend to be more centrally obese than reference subjects,
placing them at increased risk of cardiovascular disease
and diabetes. The prevalence of obesity among our pa-
tients is clearly related to the administration of antipsy-
chotic drugs, but less so to lithium or anticonvulsants. It is
unlikely that the illness itself is a cause of overweight or
obesity, since only 1 of the 11 patients who were receiving
no medication was obese. These results suggest that the
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prevalence of overweight and obesity in bipolar patients
is influenced more by pharmacologic treatment and gen-
der than the illness itself or mediating factors such as so-
cioeconomic status and smoking.

Future Research

In the future, strategies should be developed to limit
weight gain in bipolar patients, especially women and
those patients who require antipsychotic medication. The
reasons for the differing frequencies of overweight and
obesity in men and women and factors associated with in-
sulin resistance should also be investigated.

Drug name: carbamazepine (Tegretol and others).
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