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The use of psychiatric drugs and worsening body mass index
among inpatients with schizophrenia
Po-Sheng Wang?, Shang-Liang Wu® and Han-Yi Ching?

The aim of the present study was to investigate

the relationship between 10 psychotropic agents and
worsening BMI from overweight to obesity among
inpatients with schizophrenia. A total of 138 patients

with schizophrenia were recruited in this retrospective
study. We included 23 patients with worsening BMI,

from overweight (24 < BMI<27 kg/m?) to obesity

(BMI > 27 kg/m?), as the case group and 115 patients
without a worse BMI as the control group. Data were
analyzed to assess the relationships between psychiatric
drug use and BMI that worsened from overweight to
obesity. Of the 138 patients, 60.9% were men. Their mean
age was 47.219.7 years, mean age of onset of disease was
32.21+10.4 years, and the mean length of iliness 15.0+6.5
years. Valproic acid was found to have a significant impact
on the worsening of BMI from overweight to obesity
(P<0.05). Age at onset of disease, length of illness,

and duration of hospitalization were not associated

Objective

In the USA, the prevalence of obesity among patients with
schizophrenia is greater than 40%, which is 1.5 to two times
that in the general population (Allison er 4/, 1999a).
Obesity in schizophrenic patients can cause hypertension,
diabetes, stroke, and other associated cardiovascular ill-
nesses (Chwastiak ez @/, 2009). The average life expectancy
of schizophrenic patients is significantly shorter than that
of the general population (Capasso ez a/., 2008). The aver-
age life expectancy of male patients with schizophrenia is
18.7 years less than that of the general male population,
and the average life expectancy of female patients with
schizophrenia is 16.3 years less than that of the general
female population (Laursen, 2011). In addition, the
mortality rate of schizophrenic patients is increasing (Goff
et al, 2005a) and obesity and associated cardio-
vascular illnesses are considered significant factors in this
increased mortality (Goff ez 4/, 2005b).

The mechanisms of weight gain are both pharmacologic
and nonpharmacologic (Megna ¢z a/., 2011). Nonpharma-
cologic factors include lifestyle factors (e.g. lack of
exercise and smoking) and dietary habits (Megna ez 4/,
2011; Ratliff ez a/., 2012). Pharmacologic factors include
many psychiatric drugs, such as antipsychotic drugs,
mood stabilizers, and antidepressants, which can increase
obesity in psychiatric patients (Allison ¢z @/, 1999b;
Ruetsch ¢z @/, 2005). Both first-generation (typical) and
second-generation (atypical) antipsychotic drugs can
cause weight gain (Allison ez /., 1999b). Among second-
generation antipsychotic drugs, clozapine and olanzapine
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significantly with worsening of BMI from overweight

to obesity. These results call for caution in using

valproic acid in schizophrenic inpatients with BMIs
indicating overweight or obesity. Int Clin Psychopharmacol
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are considered to have the greatest risk of causing weight
gain, whereas risperidone, quetiapine, amisulpride, and
zotepine have a modest risk, and ziprasidone and
aripiprazole have a low risk (Newcomer, 2005). First-
generation antipsychotic drugs, such as thioridazine,
mesoridazine, and chlorpromazine, may also cause weight
gain (Allison ¢z al, 1999b). Mood stabilizers such as
lithium and valproic acid cause marked weight
gain, whereas carbamazepine causes moderate weight gain
(Zimmermann e al., 2003). Antidepressants, such
as imipramine, clomipramine, doxepine, amitripty-
line, and nortriptyline, have an obvious, huge impact
on weight gain, whereas paroxetine, mirtazapine, and
desipramine cause moderate weight gain (Zimmermann
et al., 2003).

Predictors of weight gain in schizophrenic patients taking
antipsychotic drugs include age, sex, baseline BMI, body
weight, and smoking habits. Women, young patients,
patients with low baseline BMI and body weight, patients
who do not smoke, and those with rapidly changing
weight after the initial drug treatment experience more
significant weight gain after receiving antipsychotic drugs
(Gebhardt ez al., 2009; Megna er af., 2011). Studies on
whether overweight schizophrenic patients (24 < BMI <
27kg/m?) progress to obesity (BMI > 27kg/m?) after
taking psychiatric drugs have not been carried out
previously. The aim of the present study was to
investigate the relationships between 10 psychotropic
agents and BMI worsening from overweight to obesity
among inpatients with schizophrenia.
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Methods

Study design

This was a retrospective case—control study carried out at
the Tsao-Tun Psychiatric Center in Nantou County, Taiwan,
from March 2010 to March 2011. This study was approved
by the Institutional Review Board of the Tsao-Tun
Psychiatric Center and was carried out in compliance with
the Declaration of Helsinki. The inclusion criteria were
inpatients who (a) received a diagnosis of schizophrenia on
the basis of the Diagnostic and Statistical Manual of Mental
Disorders, 4th ed., Text Revision (DSM-IV-TR), and (b) were
admitted to chronic wards at the Tsao-Tun Psychiatric
Center for more than 2 months.

The exclusion criteria were as follows:

(1) endocrine disorders such as abnormal function of the
thyroid, pituitary, or sex glands;

(2) heart diseases such as arrhythmia, myocardial infarc-
tion, heart failure, or an installed pacemaker;

(3) immune and allergic diseases such as systemic lupus
erythematosus or asthma;

(4) liver or kidney dysfunction: GOT or GPT > 80 [U/I,
Cr > 2.5 mg/dl;

(5) pregnant or lactating women;

(6) women less than 6 months postpartum;

(7) physical dysfunction because of a stroke;

(8) involvement in any weight control program within
the previous 3 months;

(9) determination by the attending psychiatrist as
unsuitable for participation because of flare-ups of
psychosis or risk of violence or self-harm.

Data on diagnosis, age, sex, age at onset of disease, length
of illness, length of hospitalization, and medical history
were obtained from patients’ medical records. We
followed 138 participants for 1 year. Body height and
weight were recorded by the nursing staff before
and after the study. All participants were inpatients, and
factors related to diet and activity level were better
controlled than those in outpatient studies. The 10
psychiatric drugs were independent variables and the
three confounding variables were age at onset of disease,
duration of illness, and duration of hospitalization. The
total number of variables was 13 and the estimated
sample size was determined to be no less than 130 (Beth
Dawson-Saunders, 1990). Each case was paired with five
controls according to their sex, age, and environmental
factors (activity level and diet). Of the 138 patients, 23
had a BMI that worsened from overweight (24 < BMI <
27kg/m®) to obesity (BMI > 27 kg/m?), and they made
up the case group, and 115 patients who remained
overweight served as the control group. Drugs were
seldom switched during the year because treatment
emphasized rehabilitation. The exact time point of BMI
worsening could not be determined individually; thus, we
chose the psychiatric drugs used from January to March,
2011 for further analysis.

Study measures and data collection

Body height was measured to =0.1 cm with participants
barefoot and standing upright. Inpatients received con-
trolled meals from the central kitchen in the hospital.
Body weight was measured Z2h after dinner. For this
measurement, patients were asked to wear only under-
wear. The scale precision was calculated as +0.1kg. The
BMI was calculated by dividing weight in kilograms by
the square of height in meters. According to the Depart-
ment of Health, Executive Yuan, Taiwan in 2002 (/zzp://
wow.doh.gov.rw), obesity was defined as BMI > 27 kg/m?
and overweight was defined as 24 < BMI < 27 kg/m”.

Statistical analyses

We used descriptive statistics (percentage, quantile, median,
mean, SD) to express demographic and clinical character-
istics for study participants; categorical variables were
expressed as frequency and percentage. Analytical statistics
(y*-test and logistic regression) were used to assess the
relationships between psychiatric drug use and progression
from BMI overweight to obesity. Categorical variables were
expressed as percentage and continuous variables as quartile,
median, mean, and SD. The data were analyzed using the
statistical package for the social sciences (SPSS Inc., Chicago,
Illinois, USA) version 14.0 for Windows. Differences between
groups were considered significant at P value less than 0.05.

Results

Of the 138 inpatients in the study, 60.9% were men.
Their mean age was 47.2+9.7 years, mean age at onset of
schizophrenia was 32.2+10.4 years, the mean length
of illness was 15.0+6.5 years, and the mean length of
hospitalization was 4.5+ 3.0 years.

Four patients (2.9%) were taking amisulpride, 42 (30.4%)
were taking clozapine, 10 (7.2%) olanzapine, four (2.9%)
were taking quetiapine, 34 (24.6%) were taking risper-
idone, four (2.9%) were taking thioridazine, 13 (9.4%)
were taking zotepine, four (2.9%) were taking lithium, 27
(19.6%) were taking valproic acid, and two (1.4%) were
taking trazodone. Seventy-eight patients (56.5%) were taking
1 type of the 10 psychiatric drugs, 27 (19.6%) were taking 2,
four (2.9%) were taking 3, and 29 patients (21%) were taking
none of these drugs (Table 1).

Table 2 lists the psychiatric drugs taken by the case group
and the control group. Table 3 shows the factors related
to worsening BMI status. Only the sample sizes for
clozapine, risperidone, and valproic acid had sufficient
statistical power, and of these, only valproic acid was
associated with an increase in BMI from overweight to
obesity (P < 0.05). No significant differences were found
in length of illness, duration of hospitalization, or age at
onset of disease.
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Table 1 Psychiatric drugs taken by the 138 patients
Drug N (%)
Amisulpride

No 134 (97.1)

Yes 4 (2.9)
Trazodone

No 136 (98.6)

Yes 2 (1.4)
Clozapine

No 96 (69.6)

Yes 42 (30.4)
Lithium

No 134 (97.1)

Yes 4 (2.9)
Olanzapine

No 128 (92.8)

Yes 10 (7.2)
Quetiapine

No 134 (97.1)

Yes 4 (2.9)
Risperidone

No 104 (75.4)

Yes 34 (24.6)
Thioridazine

No 134 (97.1)

Yes 4 (2.9)
Valproic acid

No 111 (80.4)

Yes 27 (19.6)
Zotepine

No 125 (90.6)

Yes 13 (9.4)
Total agents (classes)

0 29 (21.0)

1 78 (56.5)

2 27 (19.6)

3 4 (2.9)
Discussion

Most psychiatrists are well aware of the weight gain and
metabolic side effects of second-generation antipsychotic
drugs; however, they may not be aware of the similarities in
weight gain and the metabolic side effects of valproic acid
and lithium. Studies in Taiwan have shown a large
prevalence of metabolic disturbances in patients with
bipolar disorder (Chang ez /., 2009), and that valproic acid
was associated with greater plasma insulin and triglyceride
levels, greater BMI values, and lower fasting glucose and
high-density lipoprotein levels compared with drug-free
bipolar patients or healthy controls (Chang e# /., 2010a).
Two cases of hypothermia have been reported as induced
by the combined use of zotepine, valproic acid, and
benzodiazepine (Chen ez af., 2003a). In addition, non-
ketotic hyperosmolar syndrome resulting from cotreatment
with olanzapine, lithium, and valproic acid has also been
reported in Taiwan (Chen e /., 2003b).

In this study, valproic acid was the only psychiatric drug
associated with a significantly worse BMI in inpatients
with schizophrenia (P < 0.05).

Past studies of valproic acid treatment of children and
adolescents have shown valproic acid to be related to
increased BMI (Abaci e /., 2009) and metabolic
syndrome, including abnormal glucose homeostasis, high
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Table 2 Comparison of psychiatric drugs taken by the case group
and the control group

Control group Case group
[n (%)] [n ()] 72* P value
Amisulpride @ 1.000
No 111 (82.8) 23 (17.2)
Yes 4 (100) 0 (0)
Trazodone @ 0.307
No 114 (83.8) 22 (16.2)
Yes 1 (50) 1 (50)
Clozapine 0.554 0.456
No 78 (81.3) 18 (18.8)
Yes 37 (88.1) 5(11.9)
Lithium @ 0.129
No 113 (84.3) 21 (15.7)
Yes 2 (50) 2 (50)
Olanzapine 8 0.370
No 108 (84.4) 20 (15.6)
Yes 7 (70) 3 (30)
Quetiapine 8 0.522
No 112 (83.6) 22 (16.4)
Yes 3 (75) 1 (25)
Risperidone 0.008 0.930
No 86 (82.7) 18 (17.3)
Yes 29 (85.3) 5 (14.7)
Thioridazine & 0.522
No 112 (83.6) 22 (16.4)
Yes 3 (75) 1 (25)
Valproic acid @ <0.05*
No 97 (87.4) 14 (12.6)
Yes 18 (66.7) 9 (33.3)
Zotepine 2 0.455
No 105 (84) 20 (16)
Yes 10 (76.9) 3 (23.1)
Total agents (classes) 4.416 0.110
0 25 (86.2) 4 (13.8)
1 68 (87.2) 10 (12.8)
20r3 22 (71) 9 (29)
®Fisher's exact test.
#Yates corrected y2.
*P<0.05.
Table 3 Factors assessed in relation to worsening of BMI
Regression Wald P Odds
Variables coefficient SE statistic ~ value ratio
Length of iliness 0.05 0.04 1.564 0.214 1.05
Duration of 0.09 0.08 1.52 0.218 1.10
hospitalization
Age at onset of -0.03 0.02 1.38 0.240 0.97
disease

total cholesterol concentration, high triglyceride concen-
tration, and low high-density lipoprotein (Verrotti e 4.,
2010). In addition, insulin resistance tended to increase
during the first year of valproic acid treatment, but
decreased subsequently (Masuccio e a/., 2010).

There is presently no agreement as to the pathogenetic
mechanism by which valproic acid induces weight gain.
Recent molecular studies have suggested that the modulation
of G protein signaling by valproic acid might occur through its
effect on histone acetylation and gene transcription (Beaulieu
and Caron, 2005; Martini ¢ «/., 2008). Patients with bipolar
disorder who were T allele carriers of the GNB3C825T
polymorphism had a lower risk for valproic acid-induced
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metabolic abnormalities (Chang ¢ «/, 2010a, 2010b). The
pathogenetic mechanisms are complicated, given the complex
nature of the ingestion of nutrients and the consumption of
energy. Conceivable pathogenetic mechanisms include dysre-
gulation of the hypothalamic system, hyperinsulinemia and
insulin resistance caused by the effect of valproic acid on
adipokine levels, and genetic susceptibility. The pathogenetic
mechanisms might be multifactorial (Verrotti e @/, 2011).
This study did not show that clozapine worsened BMI. One
possible explanation might be that body weight had reached
a plateau before the study. According to Bai ez 4/ (2009),
body weight reached a plateau at month 42 of clozapine use
in chronic patients with schizophrenia.

This study has several limitations. First, the sample sizes
for amisulpride, trazodone, lithium, olanzapine, quetiapine,
thioridazine, and zotepine were insufficient to reach
statistical power. Second, the correlation between dosage
of valproic acid and BMI worsening from overweight to
obesity remains to be determined. Third, the 1-year follow-
up period was relatively short. A potential correlation
between the long-term use of these 10 psychotropic agents
and BMI worsening could not be determined. Fourth,
the mean duration of illness of these inpatients was
approximately 15 years; thus, they represented a chronic
schizophrenic group. It was also difficult to determine a
premorbid BMI and to obtain data on a previous history of
psychotropic drug use so that an effect of previous
psychiatric drug use on BMI could not be ruled out. Fifth,
the present study did not assess whether the patients took
nonpsychiatric medications or other compounds that might
have caused weight gain during the follow-up period.

Conclusion

There was a significant correlation between the use of
valproic acid and BMI worsening from overweight to
obesity in schizophrenic inpatients. To prevent this, we
suggest caution in the use of valproic acid for schizo-
phrenic patients whose BMI already fulfills the criteria
for overweight. More studies with a large sample size are
needed to document the long-term effect of valproic acid
on BMI worsening.
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