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Obesity in Multiracial Schizophrenia Patients
Receiving Outpatient Treatment in a Regional
Tertiary Hospital in Malaysia
馬來西亞一所地區三級醫院接受門診治療的多種族精神分裂症
兼肥胖症患者
AT Norlelawati, A Kartini, M Ramli, K Norsidah, WS Wan Azizi, AR Tariq

Abstract
Objectives: Obesity is an issue of concern among patients with schizophrenia as it is a co-morbid
condition that is closely related to metabolic syndrome. The present study assessed the correlation of
body mass index with antipsychotic use among multiracial schizophrenia outpatients. The study also
compared the patients’ body mass index with Malaysian Adult Nutrition Survey (MANS) data.
Methods: A total of 216 participants were recruited into a cross-sectional study conducted over 5 months,
from December 2010 to April 2011. Body weight and height were measured using the standard methods.
Demographic data and treatment variables were gathered through interview or review of the medical
records.
Results: There were differences in mean body mass index between men and women (p = 0.02) and
between Malay, Chinese and Indian races (p = 0.04). Stratified by sex, age, and race, the body mass index
distributions of the patients were significantly different to those of the reference MANS population. The
prevalence of obesity among patients was more than 2-fold greater than among the reference population
in all variables. Although body mass index distribution was related to antipsychotic drugs (χ2 = 33.42;
p = 0.04), obesity could not be attributed to any specific drug.
Conclusion: The prevalence of obesity among patients with schizophrenia was significantly greater than
that in the healthy Malaysian population, and affects the 3 main races in Malaysia.
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摘要
目的：肥胖症是精神分裂症患者須關注的問題，因前者往往與代謝綜合症密切相關。本研究評
估不同種族的精神分裂症門診病人其抗精神病藥物使用與身體質量指數的相關性。研究也將上
述患者的數據跟馬來西亞成人營養調查（MANS）數據作比較。
方法：本橫斷面研究於2010年12月至2011年4月進行，共納入216名參與者，並運用標準方法
測量他們的體重和高度，以及透過會談或病歷回顧收集人口統計學數據和各種治療變數。
結果：身體質量指數於性別上（p = 0.02）和種族上（馬來人、華人和印度人)〔p = 0.04〕有顯
著分別。按性別、年齡和種族分析，這些參與者的身體質量指數跟MANS數據也顯著不同。在
所有變數上，這些患者的肥胖症現患率為MANS參與人口的2倍以上。雖然身體質量指數的分佈
與抗精神病藥物相關（χ2 = 33.42；p = 0.04），但後者並不會導致肥胖症。
結論：精神分裂症患者的肥胖症現患率較馬來西亞健康人口為高，且影響當中3個主要種族。
關鍵詞：抗精神病藥物、身體質量指數、肥胖症、精神分裂症
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Introduction
Obesity is a prevalent metabolic disorder affecting not only
people in developed countries, but also those in developing
countries including Malaysia. Obesity is often associated
with high fat and calorie intake, and lack of physical
activity. Among individuals with schizophrenia, there is
considerable evidence to suggest a strong relationship
between obesity and schizophrenia.1,2 The link between
schizophrenia and obesity is not new. PubMed literature
searches for all its available archives, using the terms
‘obesity’ and ‘schizophrenia’, found more than 700 articles,
of which the earliest article was dated 1953. Interestingly,
when the search terms were changed to ‘antipsychotic’ and
‘obesity’, more than 930 articles were retrieved, of which the
first published article was dated 1956. The antipsychotics
of concern before 1960 were mainly chlorpromazine and
reserpine.
As was reported 10 years ago, obesity was almost 3
times more prevalent among schizophrenia patients than
among healthy individuals in a western population.3 Even
though the mean body mass index (BMI) was significantly
higher among schizophrenia patients than among nonschizophrenia participants in the US during 1987 to 1996,
the incremental trend was not specific to the introduction
of atypical antipsychotic drugs at that time.4 Some of
the factors that contribute to obesity in schizophrenia
could be disease-related, the effect of antipsychotic
medications, or a combination of both factors.5-7 Managing
schizophrenia with second-generation antipsychotic drugs
has been linked to a likelihood of gaining weight.8,9 One
of the earliest studies on clozapine found that the body
weight increased even in the early months of treatment.10
Obesity is a considerable clinical concern as it is one of
the components of metabolic syndrome and an important
risk factor for cardiovascular disease,11,12 which is among
the main contributors to morbidity and mortality. In the
presence of concomitant obesity, as well as an increase in
the overall cost of treatment for schizophrenia patients,
life expectancy is reduced.13 A previous study has also
found that health-related quality of life was significantly
reduced in schizophrenia patients.14 Fear of weight gain has
also been blamed for non-compliance with schizophrenia
medication,15 a repetitive cycle that generally worsens the
prognosis for schizophrenia.
To the best of the authors’ knowledge, there is no
previous study from Malaysia that compares the distribution
of BMI between schizophrenia patients and the healthy
population. This study was therefore done to assess the BMI
status, antipsychotic use, and severity of obesity among
schizophrenia patients receiving outpatient treatment at
a regional hospital on the East coast of Malaysia, and to
compare the data with the BMI status of the healthy adult
Malaysian population.
The study hypothesised that the BMI distribution
between schizophrenia patients and the healthy population
stratified by race, sex, and age is significantly different. The
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study also hypothesised that there is a significant association
between BMI distribution and antipsychotics used.

Methods
A cross-sectional study was started in December 2010 at
the Psychiatry Clinic of Tengku Ampuan Afzan Hospital,
Kuantan, Malaysia. Patients who attended for follow-up
at the clinic were either from Kuantan (the state capital
of Pahang) or referred from other districts in Pahang or
from Kemaman (in Terengganu) for specialised psychiatric
management. As far as possible, all schizophrenia patients
attending the clinic were informed about the study, and
were recruited if they agreed to participate and fulfilled
the study inclusion criteria. All participants fulfilled the
DSM-IV criteria for a diagnosis of schizophrenia, were
older than 18 years, and were able to be interviewed and
to sign written informed consent for study participation. In
order to accumulate data from all schizophrenia patients
attending the Psychiatry Clinic, the recruitment process only
stopped when all potential participants had been notified in
April 2011. Of 240 participants, 24 were excluded from
further analyses due to incomplete information. In all, 216
schizophrenia patients were recruited.
Patients’ social and family histories were taken during
the interview. Information about previous and current
antipsychotic medications was gathered from the medical
records. Body weight and height of each participant were
measured using the standard methods. Height was measured
to the nearest millimetre, with the participants standing
upright and without shoes. Body weight was measured by
using the standard clinic-calibrated weighing scale. The
BMI was calculated based on the formulae of weight in
kilograms per height in square metres (kg/m2). The World
Health Organization (WHO) criteria16 were used to classify
BMI and obesity into 3 classes of severity. Using similar
criteria, obesity was defined as a BMI of > 30 kg/m2.
The data were then compared with the BMI distribution
of more than 6000 participants in the latest Malaysian Adult
Nutrition Survey (MANS) completed in 2003.17

Statistical Analyses

Data were analysed by the Statistical Package for the Social
Sciences Windows version 17.0 (SPSS Inc., Chicago [IL],
US). The prevalences of obesity and normal distribution of
BMI were calculated using descriptive statistics. The BMI
values were compared with the MANS data and the type
of antipsychotic therapy currently received. Categorical
variables were calculated using Chi-square test, while
parametric variables were compared using Student’s t test
or one-way analysis of variance (ANCOVA). The ANCOVA
was conducted to assess the effect of sex, race, and type of
antipsychotics on mean BMI, with age as the covariance. To
compare the distribution of BMI between participants in the
current study and the MANS data, Chi-square goodness-of-fit
analysis was performed using an online interactive software.18
A p value of < 0.05 was taken to be statistically significant.
East Asian Arch Psychiatry 2012, Vol 22, No.2
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Results
Of the 216 participants, 139 were male and 77 were female,
with respective mean (± standard deviation [SD]) age of
36 ± 10 years and 43 ± 14 years. There were significant
differences in racial representation; most were Malays
(n = 166) followed by Chinese (n = 41) and Indians (n = 9)
[Table 1]. The mean (± SD) BMI was 27.1 ± 6.4 kg/m2. A
significant difference in mean BMI was noted between male
(26.2 ± 5.7 kg/m2) and female (28.9 ± 7.1 kg/m2) participants
(p = 0.02), as well as between the Malay (27.4 ± 6.6 kg/m2),
Chinese (25.5 ± 4.2 kg/m2), and Indian races (30.0 ± 8.7
kg/m2) [p = 0.04]. The preliminary ANCOVA analysis
evaluating the homogeneity of regression assumption
indicated that there were no significant interactions between
age (as the covariance) and the independent variables of
sex, race, and type of antipsychotics (typical / atypical). The
ANCOVA was significant for race (F = 6,262, p = 0.02), sex
(F = 7.664, p = 0.01), and age (F = 9.444, p = 0.002), but not
significant for the type of antipsychotics used (F = 0.322,
p = 0.57). Pairwise comparison showed that the mean BMI
of Chinese participants was significantly different to Malay
(p = 0.03) and Indian (p = 0.05) participants, while no
significant difference was found between Malay and Indian
participants (p = 0.14).

There were 60 (28%) obese participants (BMI ≥ 30.0
kg/m2) and 69 (32%) overweight or pre-obese participants
(BMI, 25.0-29.9 kg/m2), or 59 (27%) and 93 (43%)
participants, respectively, if the Malaysian Clinical Practice
Guidelines on Management of Obesity19,20 definition was
used for both conditions. The prevalence of obesity was
significantly higher among women with schizophrenia (n =
28; 36%) than among men with schizophrenia (n = 32; 23%)
[χ2 = 61.6, p < 0.001, degrees of freedom (df) = 1]. There
were no significant differences between distribution of
BMI and education status (χ2 = 12.2, p = 0.84; n = 204) and
employment status (χ2 = 23.9, p = 0.93; n = 210) [Figure].
For comparison of BMI distribution among the
different races, the Indian group (n = 9) was excluded as the
number of participants was too small for significant statistical
analyses. The age range of 18 to 19 years was also excluded
from the analyses as the MANS data were not available for
this group. Analysis of BMI distribution stratified by race,
sex and age showed significant differences in BMI between
the participants and the reference MANS population in all
parameters. The prevalence of obesity among the study
participants was more than 2-fold greater than the reference
population in all variables (Table 2). There were highly
significant differences in BMI distribution between the
MANS population and schizophrenia patients if the data

Table 1. Demographic data of the study population.*
Demographics

Race
Malay
Chinese
Indian

Age range (years)
18-19
20-29
30-39
40-49
50-59
> 60

Body mass index status (kg/m2)
Underweight (< 18.5)
Normal (18.5-24.9)
Pre-obese (25.0-29.9)
Obese (≥ 30.0)
Grade of obesity (kg/m2)
Underweight (< 18.5)
Normal (18.5-24.9)
Pre-obese (25.0-29.9)
Obesity class 1 (30.0-34.9)
Obesity class 2 (35.0-39.9)
Obesity class 3 (≥ 40.0)

*

Male (n = 139)

Female (n = 77)

113 (81)
19 (14)
7 (5)

53 (69)
22 (29)
2 (3)

3 (2)
33 (24)
64 (46)
27 (19)
9 (7)
3 (2)

1 (1)
16 (21)
14 (18)
18 (23)
18 (23)
10 (13)

7 (5)
55 (40)
45 (32)
32 (23)

0 (0)
25 (32)
24 (31)
28 (36)

7 (5)
55 (40)
45 (32)
21 (15)
9 (7)
2 (1)

0 (0)
25 (32)
24 (31)
17 (22)
7 (9)
4 (5)

χ2

p Value

32.39

< 0.001

7.75

0.05

8.92

0.18

7.51

0.02

Data are shown as No. (%) of participants.
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Figure. Distribution of body mass index status according to employment status and education level.

were further stratified based on obesity severity — grades 2
and 3 obesity were 3.5- and 3-fold greater than the reference
population, respectively (Table 3).
Of the 216 patients, data from 108 were selected for
further analyses to look for an association between BMI
status and antipsychotic treatment. The remaining patients
(n = 108) were excluded from the analyses either because
there was incomplete clinical information or because
patients were taking more than 1 antipsychotic therapy
(polypharmacy) or had been taking antipsychotic treatment
for less than 6 months. Of the 108 patients, 31 (29%) received
risperidone, followed by classic typical antipsychotics (n =
25, 23%), olanzapine (n = 20, 19%) or sulpiride (n = 18,
17%). A few patients received other atypical antipsychotics
such as paliperidone (n = 10), quetiapine (n = 2), clozapine
(n = 1) or aripiprazole (n = 1). Distribution of BMI status
by type of antipsychotic therapy is shown in Table 4. There
was a significant association between antipsychotic use and
BMI status (χ2 = 33.42, p = 0.04, df = 21). There was no
significant difference in the prevalence of obesity between
patients treated with typical antipsychotics (n = 14 [33%])
and those treated with atypical antipsychotics (n = 18
[28%]; p = 0.59). There were also no significant differences
in the prevalence of overweight and obesity between: (1)
patients taking sulpiride (n = 14) and those taking other
52

classic antipsychotics (n = 16) [p = 0.50]; (2) risperidone
(n = 22) and other atypical antipsychotic drugs (n = 19)
[p = 0.30]; and (3) olanzapine (n = 10) and other atypical
antipsychotics (n = 31) [p = 0.17]. Even though the rates
of overweight and obesity in patients treated with sulpiride
(78%) and risperidone (71%) were higher than that in other
antipsychotic drugs, these were not statistically significant
(Table 4).

Discussion
The present study was done to compare the distribution of
BMI between individuals with and without schizophrenia
in the Malaysian population. The significant difference
between the racial groups reflects the typical racial
distribution on the East coast of Malaysia. Even though
there were significant differences in mean BMI among
the 3 racial groups, the cause of the differences could not
be determined in this study. However, it is possible that
certain genetic polymorphisms and cultural lifestyle play
important roles in these differences. There is evidence that
differences in susceptibility to obesity could be attributed
to certain candidate genes21 that could be prevalent in
some ethnic groups. Furthermore, obesity is considered a
complex problem where environment / lifestyle typically
East Asian Arch Psychiatry 2012, Vol 22, No.2
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Table 2. Prevalence and comparison of body mass index status between schizophrenia patients and the Malaysian Adult
Nutrition Survey (MANS) data.*
Group

General
MANS (n = 6766)
Schizophrenia (n = 216)

Underweight

Normal

Pre-obese

Obese

χ2

p Value

628 (9)
7 (3)

3366 (50)
80 (37)

1907 (28)
69 (32)

865 (13)
60 (28)

52.01

< 0.001

298 (9)
7 (5)

1733 (52)
55 (40)

976 (29)
45 (32)

327 (10)
32 (23)

29.28

< 0.001

330 (10)
0

1642 (48)
25 (32)

931 (27)
24 (31)

538 (16)
28 (36)

31.66

< 0.001

322 (9)
6 (4)

1709 (47)
59 (36)

1040 (29)
51 (31)

562 (15)
50 (30)

30.97

< 0.001

148 (9)
1 (2)

882 (56)
18 (44)

405 (26)
17 (41)

128 (8)
5 (12)

7.69‡

0.05

288 (14)
1 (2)

1078 (55)
25 (51)

405 (21)
17 (35)

200 (10)
6 (12)

10.19

0.02

102 (5)
4 (5)

991 (51)
28 (36)

582 (30)
25 (32)

258 (13)
21 (27)

13.55

0.004

65 (4)
1 (2)

680 (44)
14 (31)

546 (36)
11 (24)

247 (16)
19 (42)

21.46

< 0.001

51 (6)
1 (4)

397 (44)
5 (19)

327 (36)
13 (48)

137 (15)
8 (30)

8.72

0.03

Sex
Male
MANS (n = 3334)
Schizophrenia (n = 139)
Female
MANS (n = 3441)
Schizophrenia (n = 77)
Ethnic group†
Malay
MANS (n = 3633)
Schizophrenia (n = 166)
Chinese
MANS (n = 1563)
Schizophrenia (n = 41)

Age-group (years)†
20-29
MANS (n = 1971)
Schizophrenia (n = 49)
30-39
MANS (n = 1933)
Schizophrenia (n = 78)
40-49
MANS (n = 1538)
Schizophrenia (n = 45)
50-59
MANS (n = 912)
Schizophrenia (n = 27)
*
†
‡

Data are shown as No. (%) of participants. p Values of < 0.05 were regarded as significant (χ2 test, degrees of freedom = 3).
Analysis was based on the exact figures in Appendices 1-5 of the MANS data.17
The Indian group and age-group of 18-19 years were excluded from the analysis.
Exact p value (≥ 20% of the expected frequencies are < 5).

Table 3. Comparison of schizophrenia patients and Malaysian Adult Nutrition Survey (MANS) data by severity of
obesity.*
Group
MANS (n = 6766)

Schizophrenia (n = 216)
*

Underweight Normal
628 (9)
7 (3)

Pre-obese

3366 (50) 1907 (28)
80 (37)

69 (32)

Obesity
grade 1

Obesity
grade 2

38 (18)

16 (7)

655 (10)

138 (2)

Obesity
grade 3
72 (1)
6 (3)

χ2

p Value

65.60

< 0.001

Data are shown as No. (%) of participants. p Values of < 0.05 were regarded as significant (χ test, degrees of freedom = 5).
Analysis was based on the exact figures in Appendix 1 of the MANS data.17
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Table 4. Association between antipsychotic treatment and body mass index status.*
Group

Typical antipsychotic (n = 43)
Classic (n = 25)
Sulpiride (n = 18)
Total

Atypical antipsychotic (n = 65)
Risperidone (n = 31)
Clozapine (n = 1)
Olanzapine (n = 20)
Quetiapine (n = 2)
Paliperidone (n = 10)
Aripiprazole (n = 1)
Total

*

Underweight

Normal

Pre-obese

Obese

1
0
1 (2%)

8
4
12 (28%)

9
7
16 (37%)

7
7
14 (33%)

2
0
1
0
0
1
4 (6%)

7
1
9
0
3
0
20 (31%)

11
0
7
2
3
0
23 (35%)

11
0
3
0
4
0
18 (28%)

χ2 = 33.42 (degrees of freedom = 21); p = 0.04 (≥ 20% of the expected frequencies are < 5).

plays a major role in its development.22 This study found
that the mean BMI was highest among Indians, followed
by Malays and Chinese. This finding contradicts the report
of BMI measurement in the reference population, where
Malays were found to have a higher BMI than Indians and
Chinese.17 However, as the number of Indian participants
was small (n = 9) in this study, their higher mean BMI could
be misleading.
The demographic data also showed that the mean BMI
of female schizophrenia patients was higher than that of the
male counterparts, which is similar to the recent findings
by Lee et al23 in an investigation into the gender differences
among patients with schizophrenia in Singapore, a southern
neighbour of Malaysia. There was a significant difference
in the prevalence of obesity between men and women
with schizophrenia, which is contradictory to the previous
findings observed by Hsiao et al.24 Once diabetes occurs,
women with schizophrenia and obesity are at a disadvantage
with respect to cardiovascular risk.25 A study has shown that
women with higher baseline BMI are predicted to be more
prone to hypertension, as the BMI increase in obese women
leads to a greater rise in systolic blood pressure than for
men.26
As many as 13 studies have used different BMI
criteria for predicting metabolic health risks,27 especially
with regard to western and Asian populations due to their
physical differences. There have been suggestions that
the BMI range associated with metabolic diseases should
be lower in Asian population than that in the European
population.28,29 The current study used the cut-off criteria
proposed by the WHO,16 as these criteria have been widely
used among the Malaysian health community. Nevertheless,
by using the BMI cut-off values proposed by the Malaysian
Clinical Practice Guidelines on Management of Obesity,19,20
the cumulative prevalence of obesity and overweight among
the schizophrenia population in the current study of 70%
is comparable to the prevalence obtained by Ainsah et al30
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in urban Kuala Lumpur of 74%. This indicates that socioeconomic and lifestyle differences in urban and suburban
areas are probably not important determinants of obesity
in schizophrenia patients. By using the Malaysian cut-off
values and population-specific BMI criteria, the prevalence
of obesity in this study is higher than that in 3 other
populations including Canada,3 Taiwan,24 and Japan.31 The
prevalence of obesity among the Japanese patients was the
lowest at 31%, even though the study used stringent BMI
cut-off criteria of ≥ 25 kg/m2 for a definition of obesity31;
the prevalence in Canada was 42% (BMI ≥ 30 kg/m2),3
Malaysia was 43%17 (BMI > 27.5 kg/m2), and Taiwan was
39% (BMI > 26.4 kg/m2).24 It is assumed that the higher
prevalence of obesity among the schizophrenia patients in
Malaysia compared with other races follows the trend of
obesity among the healthy Malaysian population. A study
of 16,127 healthy Malaysian participants found that the
prevalence of obesity is very high, i.e. about 13% for those
aged ≥ 20 years. This figure for obesity is 280% higher than
the last Malaysian National Health and Morbidity Survey in
1996.32 In contrast, the prevalence of obesity in the Japanese
population is remarkably low at 3.5%.33
In addition, comparisons of sex, race, and age showed
that the BMI distribution between schizophrenia patients and
the reference population was highly significantly different
for all factors, except among Chinese participants (Table 2).
This study is in agreement with previous studies in which
significant differences in BMI distribution between healthy
populations and schizophrenia patients were found.3,24,31 The
prevalence of obesity in schizophrenia patients was more
than 2-fold higher than that in the reference population. The
current study reaffirmed the results of previous studies in other
populations,3,24,31 showing that obesity was very prevalent
among schizophrenia patients, and was significantly higher
than that in the healthy reference populations.
There are several possibilities for the increased
likelihood of obesity among schizophrenia patients. It
East Asian Arch Psychiatry 2012, Vol 22, No.2
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has been mentioned that poor dietary habits, sedentary
lifestyles, and antipsychotic medication may be responsible
for weight gain among schizophrenia patients, resulting
in obesity-related morbidity and mortality.34 There have
also been suggestions that symptoms such as paranoia and
some negative symptoms like apathy and social withdrawal
may independently contribute to obesity in schizophrenia
patients.35 This study found no suggestive link between
type of schizophrenia and BMI status. In the general
population, obesity has also been typically related to higher
carbohydrate intake, and thus could be inferred to occur
in people with good financial status. This study found no
significant relationship between BMI and employment
status. Nevertheless, it was noted that there was a higher
proportion of obesity among housewives (13 / 28, 46%)
than among participants with other employment status
(Fig). In the general population, obesity has been associated
with level of educational attainment, as shown in a UK
study that the prevalence of obesity was higher among
individuals who achieved fewer qualifications.36 A study in
972 Malaysian women also found a significant relationship
between obesity and level of education.37 However, no
significant relationship between education level and
obesity was found in the current study. This non-significant
finding could be attributed to the cognitive impairment that
normally accompanies schizophrenia.38
The importance of antipsychotic medication as
therapy for schizophrenia is undeniable. Nevertheless, there
is legitimate acceptance that antipsychotic treatment is the
root of obesity among patients with chronic schizophrenia,
which is an issue of concern as obesity is a co-morbid
condition that is closely related to cardiovascular disease
and type 2 diabetes mellitus.39,40 There is consensus that
both typical and atypical antipsychotic drugs induce
obesity,41,42 although clozapine and olanzapine (both
atypical antipsychotics) have the highest potential.8
Although the current study found a higher prevalence of
obesity among the schizophrenia patients than among the
reference population, no differences were noted on the
prevalence of obesity between those who received typical
or atypical antipsychotic drugs. The atypical antipsychotic
drugs of choice for monotherapy in this study were
risperidone, followed by olanzapine. The prevalence of
obesity with both drugs was no different than with the other
antipsychotics, although this could be misleading as the
representation from other groups of atypical antipsychotics,
including clozapine, was marginal. It is believed that the
likelihood of weight gain in patients receiving antipsychotic
treatment was due to interactions of the drugs with H1histamine receptor affinity.43 It was suggested that the
newer atypical antipsychotic drugs such as ziprasidone and
aripiprazole, which have low H1-histamine receptor affinity,
are less likely to cause weight gain.43 Neither of these drugs
were used by the obese participants in this study, while
only 1 patient of normal weight used clozapine, a potent
antipsychotic for treatment-resistant schizophrenia that is
highly correlated with weight gain.
East Asian Arch Psychiatry 2012, Vol 22, No.2

There were various limitations to the present study.
The use of a cross-sectional method of investigation was
not sufficient to conclude any causal relationship between
antipsychotic use and obesity. In addition, some important
data such as antipsychotic dose and duration of use were not
accounted for in the statistical analysis due to the difficulties
in obtaining consistent data. Furthermore, confounding
factors for obesity such as diet and lifestyle are difficult to
assess and were not investigated in this study.
In conclusion, although the current study was
limited by its small sample size and simple cross-sectional
method of data collection, it has objectively shown that the
prevalence of obesity among schizophrenia patients was
greater than that in the general population, and affected the
3 main races in Malaysia, thus supporting the findings of
iatrogenic pharmacotherapy as a common cause of obesity.
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