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Abstract
Aim: This study aimed to compare the prevalence of MetS and cardiovascular risk factors in antipsychotic na-
ïve schizophrenia (AN-SZ) and chronic schizophrenia (C-SZ) patients. Also, the effects of lifestyle, physical 
activity and clinical characteristics of these patients on metabolic syndrome were explored.

Method: In this cross-sectional study, 150 patients, 16-65 aged years were included. All subjects were re-
cruited from the Psychiatric clinic of a tertiary hospital, Rasht, Iran. The severity of symptoms was assessed 
by the Positive and Negative Syndrome Scale. Physical activity and lifestyle were evaluated by the Baecke 
and Lifestyle questionnaires.

Results: Fifty AN-SZ patients and 100 C-SZ patients participated. The rate of abdominal obesity was 29.2% 
for females and 10.3% for males. The C-SZ patients had significantly fewer healthy habitual physical activity 
and lifestyle, compared with AN-SZ patients. The prevalence of MetS in the AN-SZ and C-SZ groups was 8% 
and 23%, respectively (odds ratio [OR] 3.13). Binary logistic regression revealed age and unhealthy lifestyle 
to be significant predictors of MetS (adjusted OR 1.09 and 0.65, respectively).

Discussion: We found with increasing each 10 years, the odds of MetS to increase 2.37 times. There was 
a significant negative association between a healthy lifestyle of SZ patients and MetS. For lifestyle habits, a de-
crease in the LSQ score by each one-point increases the odds of MetS by 45%.

Conclusions: We found a higher prevalence of obesity and MetS in C-SZ patients. The results of the present 
study showed a significant relationship between age, LSQ score and MetS development. Future studies are rec-
ommended to explore the importance of weight management and nutrition control for reducing the rate of MetS.

schizophrenia; antipsychotic agents; metabolic syndrome; obesity

INTRODUCTION

Cardiovascular morbidity is increasingly recog-
nized as the leading cause of mortality and re-
duced life expectancy in patients with schizo-
phrenia [1]. Patients with schizophrenia are at 
a greater risk of type 2 diabetes, with preva-
lence rates reaching more than twofold those of 
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the general population [2]. In a meta-analysis, 
Mitchell et al. showed about 40% of these pa-
tients to have lipid profile alteration [3]. Accu-
mulating evidence indicates that the risk of met-
abolic syndrome (MetS) is elevated in this group 
of patients [4]. The incidence of myocardial in-
farction and stroke in patients with metabolic 
syndrome (MetS) is three times that of normal 
populations. It has clearly been shown that the 
second-generation antipsychotic drugs such as 
clozapine and olanzapine were associated with 
impaired glucose metabolism, insulin resistance 
and the onset of type 2 diabetes [5). Another risk 
factor for increased mortality in this group of pa-
tients is unhealthy lifestyle habits, such as poor 
dietary habits, sedentary behaviors, smoking [5, 
6]. Indeed, studies are showing that metabolic 
syndrome and its components might be attrib-
uted to low levels of physical activity and high 
rates of cigarette smoking or alcohol abuse [7]. 
Also, a recent analysis revealed ten gene variants 
associated with both cardiovascular risk factors 
and schizophrenia susceptibility, mainly triglyc-
erides and low – and high-density lipoproteins. 
Genetic dyslipidemia in schizophrenia is consist-
ent with evidence for white matter abnormal-
ities and myelin dysfunction and supports the 
neurodevelopmental hypothesis [8]. The inter-
action of these factors with genetic vulnerabil-
ity and poor somatic care causes a negative ef-
fect on the life expectancy of patients with schiz-
ophrenia [9].

Mitchell et al. [10] were conducted a  me-
ta-analysis and found lower cardio-metabol-
ic risk in early schizophrenia than in chronic 
schizophrenia (9.8% versus 35.3%). In anoth-
er meta-analysis, these researchers pointed 
out that comparison of the prevalence of car-
dio-metabolic abnormalities between first-epi-
sode or drug-naïve patients and general popu-
lation control data is impossible due to a very 
limited number of studies [11]. Metabolic dys-
regulations in multiple-episode schizophrenia 
patients are similar to those observed in pa-
tients with other mental disorders. However, 
little is known about metabolic abnormalities 
in antipsychotic naïve schizophrenia (AN-SZ) 
patients [6]. Although there are clear links be-
tween mental disorders and the incidence of 
metabolic diseases, only several papers exist-
ed about the effects of dietary habits on meta-

bolic syndrome in patients with schizophrenia. 
Moreover, previous meta-analyses showed less 
physical activity, high levels of sedentary be-
havior and low cardiorespiratory fitness levels 
in patients with schizophrenia [12-14]. To date, 
it is not established whether, compared to AN-
SZ patients, physical activity participation and 
weight management and nutrition are worse in 
chronic schizophrenia (C-SZ) patients.

AIM

The primary aims of this study were to deter-
mine the prevalence of metabolic syndrome and 
risk factors of CVD in the AN-SZ patients and 
C-SZ patients and to investigate predictors of 
MetS in our population.

METHODS

The study protocol was approved by the ethi-
cal committee of Guilan University of Medical 
Sciences (IR.GUMS.REC.1396.391), Rasht (Iran) 
and complied with the rules delineated in the 
Helsinki Declaration. All subjects were recruit-
ed from the Psychiatric clinic of the Shafa Hos-
pital, Rasht, Iran from May 2017 to October 2018. 
Fifty AN-SZ patients were selected from the pa-
tients diagnosed with schizophrenia at the time 
of their first clinical contact for the psychiatric 
symptoms at the outpatient Psychiatric clinic of 
the Shafa Hospital. Similarly, 100 sex-matched 
C-SZ people were recruited. All subjects were 
outpatients between 16 and 65 years old. These 
patients met Diagnostic and Statistical Manual 
of Mental Disorder “Fifth Edition” (DSM-V) [15] 
criteria for schizophrenia. Patients were exclud-
ed if they had a comorbid substance use disor-
der (other than tobacco), evidence of type 2 di-
abetes mellitus before the diagnosis of schizo-
phrenia, and currently pregnant or nursing. To 
be eligible, C-SZ patients were required to have 
been treated with a stable dose of antipsychot-
ic or anticholinergic medication in the previous 
6 months. In addition, subjects needed to dem-
onstrate a minimum period of 4 weeks symptom 
stability, defined as no more than 20% change on 
consecutive ratings on the Positive and Negative 
Syndrome Scale (PANSS) [16].
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Data collection

Written informed consent was obtained from 
each participant or his/her legal guardian. 
The severity of positive and negative symp-
toms was assessed by the PANSS. The original 
PANSS scale is composed of three subscales, in-
cluding the positive, negative, and general psy-
chopathology subscales [16]. In recent years, 
a factor analysis of PANSS showed two more 
factors: cognitive and depressive factor [17, 18]. 
The cognitive factor is composed of three PANSS 
items: “Conceptual disintegration” (P2), “Diffi-
culty in abstract thinking” (N5), and “Poor atten-
tion” (G11), which is used to measure cognitive 
function. The depressive factor consists of three 
other PNASS items: “Anxiety” (G2), “Guilt feel-
ings” (G3), and “Depression” (G6).

Cardiovascular risk factors

Blood samples were collected between 8 and 10 
am. The specimens were drawn after overnight 
12-hr fasting for the definition of plasma FBS, 
TG, HDL-C. FBS and TG were distinguished 
based on the Colorimetric-Enzymatic meth-
ods (glucose oxidase), and HDL-C was evalu-
ated according to immunoinhibition methods, 
all of them by commercial kits (Pars Azmoon 
Inc., Tehran, Iran) using a BT3000 automatic an-
alyzer. The National Cholesterol Education Pro-
gram’s Adult Treatment Panel III (NCEP-ATP 
III) criteria were used to diagnose metabolic 
syndrome [19]. The metabolic syndrome is de-
fined as the presence of three or more of the fol-
lowing risk factors: (i) waist circumference >102 
cm in men or >88 cm in women; (ii) blood pres-
sure (BP) ≥130/85 mmHg; (iii) fasting triglycer-
ides (TG) level ≥150 mg/dL; (iv) fasting high-
density lipoproteins (HDL) level <40 mg/dL (in 
men) or <50 mg/dL (in women); and (v) fasting 
blood sugar (FBS) level ≥110 mg/dL. The cutoff 
value of waist circumference proposed by ATP 
III for WC was a debate topic. The Iranian Na-
tional Committee of Obesity (INCO) also pro-
posed a revised ATP III criteria with a regional 
cutoff value of WC>95 cm for men and women 
[20]. In the current study, we followed this cut-
off for patients.

BAECKE PHYSICAL ACTIVITY  
QUESTIONNAIRE (BPAQ)

The validated Persian version of BPAQ was 
used for this study to assess physical perfor-
mance of participants in the previous 12 months. 
The questionnaire consists of 16 questions or-
ganized into three sections: physical activity at 
work; sport during leisure time; and physical ac-
tivity during leisure excluding sport [21). The 
sum of the three subscales (range 3 to 15) gives 
an indicator of habitual physical activity, with 
higher scores indicating being more physically 
active. The Baecke questionnaire has been used 
previously in patients with schizophrenia [22].

THE LIFE STYLE QUESTIONNAIRE (LSQ)

The LSQ was constructed by Lali et al [23) in 
Iran. It is a multidimensional instrument for as-
sessing and measuring lifestyle. All items are re-
sponded on a 4-point Likert scale scoring in the 
range from 0 (never) to 3 (always). The higher 
score on each component represents the better 
lifestyle. In the current study, weight manage-
ment and nutrition subscale (seven items) was 
used. The validity of this questionnaire was con-
firmed by factor analysis and its reliability us-
ing the internal reliability method. Cronbach’s 
Alpha of the questionnaire in various subscales 
was reported ranging from 0.79 to 0.89 [24].

Statistical analysis

Based on the study of Pallava et al. [25], as-
suming an alpha of 20% and a statistical pow-
er of 80%, and an allocation ratio of 2:1, we con-
cluded a needed sample of 150 patients to com-
pare the prevalence of metabolic syndrome in 
patients with antipsychotic naïve and chronic 
schizophrenia. The G*Power free software (ver-
sion 3.1.9.2, University of Dusseldorf, Germany) 
was used for sample size calculation.

We presented frequencies for categorical varia-
bles, means and standard deviation for continu-
ous variable. The AN-SZ and C-SZ groups were 
compared with student’s t-tests and the Chi-
squared test for categorical variables. The scores 
of the weight management and nutrition sub-
scale, as well as the BPAQ were examined among 
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patients with or without MetS. To identify risk 
factors associated with MetS in SZ patients, we 
employed univariate and multiple Firth-penal-
ized logistic regressions. We included as pre-
dictors: age, sex, alcohol usage, smoking, dura-
tion of illness, PANSS, LSQ, BPAQ, antipsychotic 
treatment (with four levels: no drug, olanzapine, 
risperidone, other antipsychotic drugs) and an-
tipsychotic dosage. We detected multicollineari-
ty between two independent variables (age and 
duration of illness). Hence, we removed the du-
ration of illness from the final model. The glob-
al fit of the random-effects logistic model to the 
data was analyzed using the Hosmer–Lemeshow 
test. Crude and adjusted odds ratios are report-
ed with 95% confidence intervals (95% CI) and 
P values. All data were analyzed using Stata 14.0. 
All statistical tests were two-sided and a P val-
ue ≤0.05 was considered statistically significant.

RESULTS

Of the included patients, 50 were categorized as 
having AN-SZ and 100 as C-SZ. In both groups, 

48% of participants were female. Participants of 
the two groups were matched on gender. Mean 
age of patients was 36.8±11.1 years. The AN-SZ 
patients, however, had a significantly less mean 
age than did C-SZ patients (P<0.001). Mean du-
ration of illness in the two groups was 2.5 and 
13.9 years, respectively. Among the C-SZ pa-
tients, 63% had at least one schizophrenia-re-
lated hospitalization annually. Fifty out of 150 
patients (33.3%) were current smokers, 5 (3.3%) 
had given up smoking and 95 (63.3%) had never 
smoked. The rate of smoking in men was signif-
icantly more than in women (57.7% vs. 13.9%). 
The mean number of cigarettes smoked daily 
was 14.3±14.1. Of those who smoked cigarettes, 
14 (25.5%) were heavy smokers (≥20/day). In to-
tal, 8 participants (4 men and 4 women) were 
drinkers. The rate of a moderate-heavy drink-
er in AN-SZ and C-SZ groups were 6% and 3%, 
respectively. Table 1 displays the demographic 
and clinical characteristics of patients in the AN-
SZ and C-SZ groups.

Table 1. Sociodemographic and clinical characteristics of the patients in the antipsychotic naïve schizophrenia  
and chronic schizophrenia groups

Antipsychotic naïve schizophrenia group Chronic schizophrenia group P-value*
Age (years) 29.5±7.9 40.5±10.8 <0.001
Education (%)
 ≤ High school grade
 Some college
 ≥ College grade

50
50
0

44
53
3

0.20

Marital status (%)
 Single
 Married
 Divorced/Separated

64
28
8

58
28
14

0.55

Occupational status (%)
 Active
 Unemployed/jobless

36
64

17
83

0.001

Smoking (%) 34 38 0.72
Alcohol (%) 8 4 0.44
Alcohol dose#

 Light
 Moderate
 Heavy

2
6
0

1
2
1

Substance abuse 10 17 0.33
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Age of onset (years) 27.7±7.6 26.5±7.8 0.39
PANSS †
 Total
 Positive symptom
 Negative symptom
 General Psychopathology
 Cognitive factor
 Depressive factor

96.5±17.0
26.0±9.4
24.4±9.5
46.1±11.9
9.7±1.9
7.4±1.9

91.5±16.8
26.8±8.0
23.3±7.9
41.4±11.7
9.4±1.8
6.7±1.9

0.09
0.60
0.44
0.02
0.26
0.02

Habitual physical activity 6.3±1.3 5.8±1.1 0.02
Weight management and 
nutrition

8.3±2.7 6.3±4.0 0.001

Antipsychotic (%)
 First generation
 Second generation
 Combination

-
-
-

38.0
92.0
30.0

Daily antipsychotic 
dosage ‡

- 344.9±162.5

Hospitalization rate - 1.14±0.47
Length of hospital stay 
(days)

38.9±9.6

*Student’s t test for age, age of onset, PANSS, habitual physical activity, and weight management and nutrition; Chi squared test for educa-
tion, marital status, occupational status, smoking, and substance abuse; Fischer exact test for alcohol.

# light: <20 g/day in men and <10 g/day in women; moderate: 20–60 g/day in men and 10–40 g/day in women; and heavy: >60 g/day in men 
and >40 g/day in women

† Positive And Negative Syndroms Scale
‡ mg chlorpromazine equivalent

The analysis of the total score of the PANSS 
showed no significant difference in the two 
groups. However, the general psychopathology 
subscale of the PANSS was significantly higher 
in the AN-SZ group than in the C-SZ group. Pa-
tients in the C-SZ group had fewer healthy ha-
bitual physical activity and lifestyle, compared 
with subjects in the AN-SZ group.

Of the participants in the C-SZ group, 38% 
were prescribed olanzapine, 26% risperidone, 
and 16% fluphenazine. Of the participants in 
this group, 92% were treated with second-gener-
ation antipsychotics, 38% were treated with first-
generation antipsychotics and 30% were treated 
with a combination of antipsychotics.

The C-SZ patients were showed more fre-
quently obesity (BMI≥30 kg/m2) compared with 

those in the AN-SZ group (18% and 10%, re-
spectively, p =0.003). In total, 29.2% of females 
and 10.3% of males had high waist circumfer-
ence meeting the INCO criterion for abdomi-
nal obesity (p=0.003). Of the participants, 86% 
(129/150) had evidence of dyslipidemia, defined 
as the presence of at least one abnormal lipid pa-
rameter or treatment with lipid-lowering drugs. 
Twenty-eight of the 150 patients (18.7%) had FBS 
level ≥110 mg/dL. Hypertension was present in 
11 subjects (7.3%).

Twenty-three percent of subjects in the C-SZ 
group and 8% of subjects in the AN-SZ group 
showed MetS (odds ratio (OR) 3.13, p =0.02) (Ta-
ble 2).
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Table 2. Percentage of metabolic syndrome and cardiovascular risk factors in the first-episode schizophrenia and chronic 
schizophrenia groups †

Antipsychotic naïve schizophrenia 
group

Chronic schizophrenia group P-value*

Metabolic syndrome 8 23 0.02
WC > 95 (INCO criterion) 10 24 0.04
HT ≥ 130/85 mmHg 0 11 0.02
TG ≥ 150 mg/dL 20 32 0.12
HDL < 40 (♂) or < 50 (♀) mg/dL 78 83 0.61
FBS ≥ 110 mg/dL 6 25 0.01

† WC: Waist circumference; HT: hypertension; TG: triglyceride; HDL: High density lipoprotein cholesterol; FBS: Fasting blood sugar
* Chi squared test

According to NCEP-ATP III criteria for meta-
bolic syndrome, MetS frequency in the C-SZ de-
creased to 22% (versus 8% in the AN-SZ group; 
OR 3.24, p =0.03). Only one patient with MetS 
(25.0%) had diabetes mellitus in the AN-SZ 
group. Whereas the rate of diabetes in C-SZ pa-
tients was 87.0% (Table 3).

Table 3. The frequency of one or more risk factor  
of metabolic syndrome in the antipsychotic naïve (AN-SZ) 

and chronic (C-SZ) schizophrenia groups

Risk factor AN-SZ group C-SZ group
0 18 12
1 58 41
2 16 24
3 8 10
4 0 8
5 0 5

Amongst all SZ patients, the presence of the 
MetS was associated with higher age and low-
er habitual physical activity and worse lifestyle 
(Table 4).

Table 4. Comparison of clinical characteristics of schizophrenia patients with or without metabolic syndrome

Metabolic syndrome P-value*
Yes (n=27) No (n=123)

Age (years) 45.9±10.9 34.8±10.2 <0.001
Age of onset (years) 28.7±9.8 26.5±7.2 0.19
PANSS †
 total
 Positive symptom
 Negative symptom
 General psychopathology
 Cognitive factor
 Depressive factor

88.9±17.3
24.2±8.0
23.8±7.9
40.9±10.3
9.0±0.4
7.0±0.2

94.2±16.8
27.1±8.6
23.6±8.6
43.4±12.2
9.6±0.2
6.6±0.3

0.14
0.11
0.94
0.32
0.14
0.34

Habitual physical activity 5.6±1.2 6.1±1.2 0.04
Weight management and nutrition 3.7±2.0 7.7±3.4 <0.001

† Positive and Negative Syndrome Scale
* Student’s t test
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Firth-penalized logistic regression revealed 
a significant effect of age (Beta 0.08, p <0.001, 
Figure 1). Older patients (≥50 years) with schiz-
ophrenia had more MetS than younger patients 
(<30 years). The frequency of MetS in these age 
groups was 44.0% and 5.3%, respectively. Our 
findings showed that there was a linear trend of 
increased MetS with increasing age of patients 

(χ2 trend = 18.60, P<0.001). As seen in Table 5, the 
results of logistic regression showed a signifi-
cant association among a higher score of LSQ 
and MetS (adjusted OR 0.66, p <0.001). The Hos-
mer–Lemeshow test showed that the model was 
a good fit (P = 0.798). The Nagelkerke Pseuro-R2 
was 0.448.

Table 5. The results of the logistic regression of the potential predictor variables and metabolic syndrome in schizophrenia 
patients.

Predictor variables Crude OR 95% CI P-value Adjusted 
OR

95% CI P-value

Age 1.09 1.04, 1.13 <0.001 1.09 1.03, 1.15 0.001
Gender
 Female
 Male

ref
0.40

0.17, 0.95 0.04 0.38 0.12, 1.25 0.11

Group
 Naïve
 Chronic

Ref
3.13

1.07, 9.15 0.04 0.32 0.04, 3.02 0.33

Alcohol 0.88 0.14, 5.34 0.89 -
Smoke 0.36 0.13, 0.97 0.04 0.79 0.21, 2.97 0.73
Duration of illness 1.01 1.00, 1.01 <0.001 -
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Figure 1. Trend of metabolic syndrome by age of schizophrenia patients.
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Daily antipsychotic dosage † 1.00 1.00, 1.00 0.32 -
PANSS 0.98 0.96, 1.01 0.15 -
LSQ 0.63 0.52, 0.77 <0.001 0.65 0.51, 0.83 0.001
BPAQ 0.66 0.45, 1.00 0.05 1.12 0.64, 1.94 0.70
Antipsychotic
 No drug
 Olanzapine
 Risperidone
 Others

ref
5.90
4.23
5.58

1.86, 18.67
1.16, 15.40
1.40, 22.27

0.003
0.03
0.01

2.67
1.06
1.59

0.36, 19.56
0.11, 9.86

0.18, 13.79

0.33
0.96
0.67

† mg chlorpromazine equivalent
OR: odds ratio; CI: confidence interval; PANSS: Positive And Negative Syndrome Scale; LSQ: Life Style Questionnaire; BPAQ: Baecke 

Physical Activity Questionnaire

DISCUSSION

In this study, 25% of C-SZ patients had FBS 
>110mg/dL, compared with 6% of AN-SZ pa-
tients. We found an insignificant difference in 
the prevalence of dyslipidemia between the two 
groups, likely due to a ceiling effect or using li-
pid-lowering drugs. There was a significant neg-
ative association between a healthy lifestyle of 
SZ patients and risk factors of CVD (such as hy-
pertension, FBS, and TG). Our results showed 
that 82% of patients in the AN-SZ group and 
88% of those in C-SZ had at least one MetS risk 
factor. Malik et al. (26) revealed that adjusted 
Hazard ratios CVD mortality were 1.73 for those 
with 1 to 2 MetS risk factors and 2.71 for those 
with metabolic syndrome, compared with those 
with no MetS risk factor. Moreover, those with 
MetS and even 1 to 2 MetS risk factors were at 
increased risk for overall mortality. The preva-
lence rate of MS in our study was determined 
to be 18.0 % according to NCEP-ATP III diag-
nostic criteria. The prevalence rate of MS in the 
AN-SZ and the C-SZ patients was determined 
to be 8.0% and 23.0 %, respectively. The rates 
found in our study are lower than the most pre-
vious studies (27-29). This condition may be due 
to young age of our participants and our diag-
nostic criteria of MetS.

To assess the concurrent effect of several oth-
er predictor factors (both continuous and cat-
egorical) on the MetS outcome, we conducted 
multivariable logistic regression. Some factors 
were significant predictors of MetS on univariate 

analysis. Univariable Firth-penalized logistic re-
gression revealed that C-SZ patients had almost 
three times the odds for MetS (OR 3.13), as com-
pared to the AN-SZ group. However, this did 
not reach statistical significance in multivariable 
analysis. In contrast, Vancompfort et al. [11] re-
vealed that medicated C-SZ patients have a sig-
nificantly increased risk for developing MetS 
compared with first-episode AN-SZ patients.

We found that the female gender had an as-
sociation with MetS in SZ patients on univari-
able, but not multivariable analysis. In most of 
the studies [30], the prevalence rate of MetS did 
not differ according to gender.

The results of the present study showed a sig-
nificant relationship between age, LSQ score and 
MetS development. A number of studies [3, 31] 
have demonstrated that age had a significant as-
sociation with MetS and predictably our study 
found older patients had significantly more 
MetS compared with younger ones. This was 
statistically significant on both univariate and 
multivariate analysis in our study. An increase 
in age by each one year increases the odds of 
MetS by 9% (OR of 1.09). It is merit to note that 
this increase for continuous predictors is multi-
plicative. In our patients, with increasing each 10 
years, the odds of MetS increases 2.37 (1.08 ^ 10) 
times. As seen in Table 5, as the value of age in-
creases the odds of MetS being a one is increas-
ing from 5.3% in age less than 30 years to 44.0% 
in age equal or more than 50 years. The present 
study revealed unhealthy lifestyle of our SZ pa-
tients. Spelman et al. [32] showed that first epi-
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sode AN-SZ patients take less exercise and have 
a diet rich in saturated fats and poor in fibers, 
compared with controls. In the line of our find-
ing, Malhotra et al. [33] revealed an association 
between MetS and lower scores on domains of 
health responsibility and nutrition habit domain 
in schizophrenia patients. Our findings serve as 
support for the importance of weight manage-
ment and nutrition control in SZ patients. For 
lifestyle habits, a decrease in the LSQ score by 
each one-point increases the odds of MetS by 
45% (OR of 0.65). However, this finding should 
be considered with caution due to some issues. 
For example, the LSQ may be prone to bias. Fur-
ther, the questionnaire was not previously val-
idated in the target population. Therefore, the 
use of objective and validated self-report meth-
ods for measuring lifestyle may improve the cur-
rent knowledge regarding the role of nutrition 
and weight management in schizophrenia. Sev-
eral studies [34-36] have demonstrated the ben-
efits of body-weight control, healthy diet in re-
ducing the risk of diabetes mellitus.

Compared to naïve patients, we found that 
receiving olanzapine was associated with a sig-
nificantly increased odds of MetS (OR 5.90). 
The Clinical Antipsychotic Trials of Intervention 
Effectiveness schizophrenia study [37] demon-
strated that olanzapine was associated with in-
creasing negative effects on weight, lipids, and 
glucose metabolism, compared with perphena-
zine, quetiapine, risperidone, and ziprasidone. 
In the present study, on multivariable analysis, 
the association between olanzapine and MetS 
was not found to be significant. Olanzapine us-
age accounted for only 24% of our patients and 
thus limited power secondary to low numbers 
may explain our contradictory findings.

We found no significant difference in MetS 
when looking at severity of schizophrenia 
(PANSS), and do not feel that PANSS (total or 
subscales scores) alone represents a prognostic 
factor to predict the outcome. The findings in the 
literature are somewhat conflicting. In a cross-
sectional study by Wójciak et al. [38] a signifi-
cant positive correlation was found between the 
intensity of negative symptoms in female pa-
tients and the concentration of high-density lipo-
protein (HDL) cholesterol. Also, a trend for neg-
ative correlation with BMI was observed. In a lo-
gistic regression analysis, Wang et al. [39) found 

that schizophrenia patients with a metabolical-
ly abnormal obese phenotype had reduced neg-
ative symptoms (OR 1.29). Saatcioglu et al. (30) 
observed depressive and negative symptoms to 
be more widespread in patients with the diagno-
sis of MetS. In contrast, Lin et al. found that BMI 
at follow-up was related to positive symptoms, 
but not negative symptoms at baseline in AN-SZ 
patients. Although our finding did not confirm 
the role of severity of symptoms and MetS, it is 
worth to probe the association between different 
domains of symptoms and MetS in SZ patients.

In the present study, we found that the asso-
ciation between physical activity and MetS did 
not reach statistical significance on multivariate 
analysis. This finding is because of associations 
between physical activity and other predictors. 
Baecke physical activity questionnaire is a self-
reported tool that is prone to both systematic 
and random errors. Future studies will likely 
clarify this issue further.

We wish to acknowledge some limitations in 
our study. First, we were not able to adjust the 
results for the type and duration of antipsychot-
ic treatment. Second, we did not assess socioec-
onomic status which could contribute to the in-
creased cardio-metabolic risk observed in SZ pa-
tients. Third, due to the cross-sectional design of 
the current study, it is necessary for our results 
to be validated. Finally, absence of control group 
for identification of the prevalence rate of MetS, 
physical activity and lifestyle habits is an impor-
tant limitation of the study.

CONCLUSIONS

The current study demonstrated that the illness 
of schizophrenia was associated with various as-
pects of the MetS, which in turn may explain 
increased CVD mortality in these patients. Age 
significantly predicted metabolic syndrome in 
SZ patients. Our results underscore the associ-
ation between lifestyle characteristics and MetS 
development within SZ patients. Thus, future 
studies are recommended to evaluate the impact 
of various interventions on the improvement of 
lifestyle habits in these patients, which may re-
duce obesity and metabolic abnormalities.
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