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In India, very few studies have tried to study the association of metabolic syndrome (MS) with demo-

graphic, anthropometric and clinical variables among patients suffering from schizophrenia. This study
was undertaken to determine the prevalence and evaluate MS in schizophrenia. 133 outpatients attending the psychia-
try department of a general hospital in a tier 1 city (Mumbai) in India and suffering from schizophrenia (DSM V) were
evaluated for demographic, anthropometric and clinical variables and presence of MS as per the National Cholesterol
Education Program-Adult Treatment Panel Il criteria. The prevalence of MS was 18.8% (M: 44%, F: 56%). MS preva-
lence was statistically significantly higher in female subjects (P=0.043), those over 40 years (P=0.002) and in those suf-
fering from schizophrenia for more than five years (P=0.008). Screening patients for MS by non invasive interventions
like waist circumference measurement and preventive measures for MS in patients suffering from schizophrenia is sug-

gested.

Introduction:

Those who suffer from schizophrenia have an approximate-
ly 20% shorter life expectancy than that of the general
population. [1] Cardiovascular disease (CVD) is the most
common cause of natural mortality in schizophrenia, ac-
counting for a total of 34% of deaths among male patients
and 31% of deaths in female patients and is surpassed
only by suicide. [2] The major risk factors for CVD include
obesity, dyslipidemia, hypertension and hyperglycemia. [3]
These risk factors are key elements defining the MS. [4]

Metabolic syndrome, also called syndrome X, [5] or the in-
sulin resistance syndrome, [6] includes five major features: 1)
abdominal obesity, 2) hypertriglyceridemia, 3) low high-den-
sity lipoprotein (HDL) cholesterol, 4) high blood pressure (BP)
and 5) high fasting glucose. [4] A high prevalence of MS has
been reported in schizophrenia. [7, 8, 9] It has been predict-
ed that approximately 50% of patients may develop MS. [10]
In India, very few studies have tried to study the association
of MS with demographic, anthropometric and clinical vari-
ables among patients suffering from schizophrenia. [11]

This study was undertaken to study the 1) prevalence of MS
in schizophrenia, 2) to study the association between MS and
demographic, anthropometric, clinical profile of patients.

Materials and method-

The study was conducted in psychiatry department of a gener-
al hospital in a tier 1 city (Mumbai) in India. Clearance was ob-
tained from the Institution Ethics Committee. Informed consent
was obtained from each study subject. Subjects were 133 con-
secutive outpatients who were diagnosed with schizophrenia,
based on the Diagnostic and Statistical Manual of Mental Dis-
orders, fourth edition (DSM-IV) [12] diagnoses. In the presence
of a reliable and complete informant, patient’s data was col-
lected for demography- gender, age, religion, marital status,
education, (those who had education of high school certificate
(XIl pass) and above were included in high education) and oc-
cupation. Socioeconomic status was calculated using Modified

Kuppuswamy scale. [13] (Class |, I, lll was included in upper
class and class IV, V in lower class). Clinical history was taken
for duration of schizophrenia, past history of hospitalization for
schizophrenia, family history of schizophrenia, substance use,
medication use (typical/atypical antipsychotics). Anthropometric
variables- waist circumference, weight, height were assessed.
Patients were evaluated for BP, serum triglycerides, serum HDL
cholesterol and fasting blood sugar.

The data was tabulated in excel sheet. MS was diagnosed
as per the NCEP-ATP Il (National Cholesterol Education
Program-Adult Treatment Panel Ill) guidelines, [4] where MS
is defined by presence of any 3 of the following: 1) Abdomi-
nal obesity characterized by waist circumference of >102cm
(40 inches) for men or >88cm (35 inches) for women, 2) Se-
rum triglycerides >150 mg/dL, 3) Serum HDL cholesterol <40
mg/dL for men and <50 mg/dL for women, 4) BP >130/>85
mmHg or taking treatment for hypertension, 5) Fasting glu-
cose level 2110 mg/dL or taking treatment of diabetes.

Statistics- Variables are expressed in frequencies and percent-
ages. The significance of differences in proportion was deter-
mined using Chi square test. The P values were two tailed and
probability level for significant difference was set at P <0.05.

Results-
25 patients (18.8%) had MS.

Table-1 shows association of gender, age, duration of
schizophrenia and use of drugs with MS.

Table-1
. Without
Variable (n=133) X\Qtth(,;ASSS‘y) MS n=108 |P value
©7%71(81.2%)
Male
(n=82: 11(44%) 71(65.74%)
o)
Gender  [&1:65%) P=0.043
Female
(n=51: 14(56%) 37(34.26%)
38.35%)
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<40 Raised 13(52%)
8(32%) 71(65.74%) 6(5.6%)
(n=79: °. R Serum (n=19: 14.29%) P<0.000
59.4%) triglycer- [Normal
Age(years) P=0.002 h 12(48%)
gelyears) 1540 ide (=114 7 [102(94.4%)
(n=54:  |17(68%)  [37(34.26%) 85.71%)
40.6%) Reduced 24(96%)
>5 S (0=90: 67.67%) 66(61.1%)
Duration of|(,=g1.  [21(84%)  |60(55.56%) HDL cho-[Normal— T P—0.000
sghlzophre- 609%) P=0.008 lesterol 1(4 A)) 42(38 97)
nia <5 =Y. (n=43: 77
(years) 4(16%) 48(4.44%) 33.33%)
Y (n=52: ° A Raised 18(72%)
39.1%) ) o 12(11.1%)
Atypical/ Fasting [(n=30: 22.56%)
i blood Normal 7(28%) P<0.000
atypical+ sugar ) 96(88.9%)
typical 21(84%) 76(70.37%) (n=103: 77
77.44%)
Drugs (n=97: P=0.166 Raised T4(56%)
72.93%) (n=25: 18.8%) 11(10.2%)
Typical n=25: 18.8%
P o o BP Normal T1(44%) P<0.000
(n=36: 4(16%) 32(26.63%) 97(89.8%)
27.07%) (n=108: 81.2%)
Raised 18
Demographic variables- MS was statistically significantly (n=41: (72%) 123 (21.3%) P<0.000
more prevalent in females compared to males (27.45% BMI 3NO.83%1)/d
versus 13.41%) and in those aged >40 years compared to ormal/de- |7 (28%)
those who were younger (31.48% versus 10.13%). There 2;961157%2) (n=92: 85 (78.7%)

was no statistical association among other demographic
variables and MS. Religion wise majority of patients were
Hindu (n=89: 66.92%). Majority patients were married
(n=80: 60.15%), had higher education (n=109: 81.95%),
were unemployed (n=82: 61.65%) and were from lower so-
cio economic status (n=73: 54.89%).

Clinical variables- - MS was statistically significantly more
prevalent in those suffering from schizophrenia for more
than five years compared to those with shorter duration of
illness (25.93% versus 7.69%, P=0.008). MS was more prev-
alent in those who had past history of hospitalization for
schizophrenia (n=110: 82.71%), in those who did not have
family history of schizophrenia (n=108: 81.2%), in those
who did not have any substance use (n=81: 60.9%) and in
those taking only atypical antipsychotics for treatment of
schizophrenia but findings were not statistically significant.

In the present study the frequency of MS components in pa-
tients was as follows- Of 25 patients (18.8%) who had MS as
per the NCEP-ATP Il criteria, 15 patients (11.28%) had three
variables abnormal, 9 patients (6.77%) had four abnormal var-
iables and one patient (0.75%) had all 5 variables abnormal.
75 patients (56.39%) had subsyndromal MS with 22 patients
(16.54%) satisfying two out of five NCEP-ATP Il criteria and
53 patients (36.84%) fulfilling one out of five criteria. Only 33
patients (24.81%) had all components of MS in normal range.

Table 2 shows association of components of metabolic
syndrome and Body Mass Index (BMI) in patients with/
without MS.

Table-2
With
MS Without MS
Variable [n=133 h=25 n=108 P value
(81.2%)
(18.8%)
Increased 17(68%)
6(5.6%)
Waist (n=23: 17.29%)
circum-  [Normal P<0.000
8(32%)
ference 1 _110. 102(94.4%)
82.71%)

Each component of metabolic syndrome was extremely sta-
tistically significantly associated with the full syndrome. Raised
BMI was also extremely statistically significantly associated
with presence of MS. The likelihood of MS when waist was
increased compared to when waist was normal was 73.92%
versus 7.27%, when Serum triglyceride were raised, it was
68.42% versus 10.52%, when Fasting blood sugar was raised,
it was 60% versus 6.8%, when BP was raised it was 56% ver-
sus 10.19%, when BMI was raised it was 43.9% versus 11.29%
and when Serum HDL cholesterol was reduced it was 26.67%
versus 2.35 %.

Among the components of MS, the most frequent ab-
normality was reduced HDL cholesterol (67.67%) and the
least frequent abnormality was elevated serum triglycerides
(14.29%)

Table-3 shows gender difference in components of MS
and BMI

Table-3
. Males (n=82: |Females (n=51:
Variable 61.65%) 38.35%) P value
Increased Increased
Waist circum-|(n=5: 6.1%) (n=18: 35.29%)
ference Normal Normal P <0.000
(n=77:93.9%) |(n=33: 64.71%)
Reduced Reduced
Serum HDL |(n=46: 56.1%) |(n=44: 86.27%) |P=0.000
cholesterol  |Normal Normal
(n=36: 43.9%) |(n=7: 13.73%)
Raised Raised
Fasting (n=15: 18.3%) |(n=12: 23.53%) _
blood sugar |Normal Normal P=0.465
(n=67: 81.7%) |(n=39: 76.48%)
Raised Raised
o (1n5=;§%) (n=10: 19.6%) P= 0.577
Normal Normal
(n=69: 4.
84.15%) (n=41: 80.4%)
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Raised Raised
(n=11: . 5
Serum tri-  |13.41%) (n=8:15.69%)  |p=0.715
glyceride Normal Normal
Lo (n=43: 84.31%)
Raised Raised
- (n=26: 31.7%) |(n= 25: 49.02%)_|p= 0,045
- ormal/reduce
yfcrgalal(/nris& (n=26: 50.98%)
68.3%)
Table-3

There was extremely statistically significant high frequency
of increased waist circumference and reduced Serum HDL
cholesterol in females compared to males. Raised BMI was
also statistically significantly more common in females.

Discussion- this study was undertaken to evaluate MS in
patients suffering from schizophrenia. In a cross sectional
study, 133 outpatients were evaluated. The prevalence
of MS was 18.8%. This is in agreement with other Indian
studies. In India, in different studies, the prevalence of
MS was in a range of 9-48 %. [14, 15, 16] CATIE study
reported a base- line MS prevalence of 42.7% in an US-
American sample of patients with schizophrenia. [6] The
higher prevalence of MS in patients with schizophrenia
may be explained by medication-related, disease-related,
and lifestyle-related factors. The prevalence varies around
the world and Asian people are more likely to have lower
prevalence rates of metabolic syndrome compared with
the Westerners due to dietary intake and lifestyle. [17, 18]

MS prevalence was statistically significantly higher in fe-
male subjects. This was in line with that reported in the
CATIE study. [6] The higher prevalence of MS in females
may be due to hormonal differences in the two genders
especially of leptin, adiponectin and resistin which along
with oestrogen, act to regulate energy metabolism. [19]

Though the prevalence of MS in this study was on the
lesser side of other studies, it was found that 75.2% of
patients had at least one deranged MS component, the
most frequent metabolic abnormality was reduced serum
HDL cholesterol (67.67%). The frequency was comparable
to other studies. [20, 21, 22]

MS prevalence was statistically significantly higher in those
over 40 years, in those suffering from schizophrenia for
more than five years. These findings are similar to study of
Cerit et al. [23]

Second- generation antipsychotic drugs cause, to a vary-
ing extent, dyslipidemia, weight gain, and diabetes. [24]
However in this study, there was no statistical relationship
between type of drug use (typical/ atypical) or nicotine use
and MS. These findings are similar to study of Cerit et al.
(23]

The likelihood of metabolic syndrome when waist was in-
creased compared to when waist was normal was 73.92%
versus 7.27%. This finding is in line with previous studies
that reported waist circumference to be one of the most
predictable factors for cardiovascular disease. [25]

Conclusion- The limitations of this study include the cross
sectional study design, relatively small size and lack of con-
trol group. Despite the limitations, in the present study it
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was found that around 1 in 5 subjects had MS and around
3 in 4 subjects had at least one component of MS de-
ranged. Waist circumference was 68.00% (95%CI-46.50%
to 85.05%) sensitive and 94.44 % (95% CI- 88.30% to
97.93%) specific for MS in the present study. In view of
these findings, measurement of waist circumference in pa-
tients suffering from schizophrenia is suggested. It is a non
invasive procedure and can be easily assessed. Therapeu-
tic lifestyle changes recommended by NCEP ATP Il [4] like
weight reduction and increased physical activity may be
considered for patients with schizophrenia.

Acknowledgements- The authors are grateful to Dr Isha
Dhingra (Speciality Medical Officer, Lokmanya Tilak Munici-
pal Medical College and General Hospital, Mumbai, India
400022) for data collection and Mr Mulje (Statistician, Dr
Vaishampayan Memorial Government Medical College,
Solapur India 413003) for help in statistics.

References

1. Newman SC & Bland RC (1991) Mortality in a cohort of patients with
schizophrenia: a record linkage study. Canadian Journal of Psychiatry
36(4):239-45.

2. Brown S. Excess mortality of schizophrenia. A meta-analysis. Br J Psychia-
try. 1997;171:502-508.

3. Hennekens C (1998) Increasing burden of cardiovascular disease: Current
knowledge and future directions for research on risk factors. Circulation
97:1095-1102.

4. National Institutes of Health. Third Report of the National Cholesterol
Education Program Expert Panel on Detection, Evaluation, and Treatment
of High Blood Cholesterol in Adults (Adult Treatment Panel Ill). National
Institutes of Health, Bethesda, MD;2001 (NIH Publication 01-3670).

5. Reaven GM (1988) Role of insulin resistance in human disease. Diabetes
37:1595-1607.

6. Haffner SM, Valdez RA, Hazuda HP, et al (1992) Prospective analysis of
the insulin resistance syndrome (syndrome X). Diabetes 41:715-722.

~

. Cohn T, Prud’homme D, Streiner D, et al: Characterizing coronary heart dis-
ease risk in chronic schizophrenia: high prevalence of the metabolic syn-
drome. Can J Psychiatry 2004, 49:753-760.

8.  Meyer JM, Nasrallah HA, McEvoy JP, et al: The Clinical Antipsychotic Tri-
als Of Intervention Effectiveness (CATIE) Schizophrenia Trial: clinical com-
parison of subgroups with and without the metabolic syndrome. Schizo-
phr Res 2005,80:9-18.

9. Bobes J, Arango C, Aranda P, et al: CLAMORS Study Collaborative
Group. Cardiovascular and metabolic risk in outpatients with schizophre-
nia treated with antipsychotics: results of the CLAMORS study. Schizophr
Res 2007,90:162-173.

10. Casey DE, Haupz DW, Newcomer JW, et al: Antipsychotic-induced
weight gain and metabolic abnormalities: implicatios for increased mor-
tality in patients with schizophrenia. J. Clin. Psychiatry 2004; 65 Suppl 7,
4-18; quiz 19-20.

11. Malhotra N, Grover S, Chakrabarti S, et al: Metabolic syndrome in schiz-
ophrenia Indian Journal of Psychological Medicine,Jul - Sep 2013; Vol 35;
Issue 3

12. American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders. 4" Edition. American Psychiatric Association, Washing-
ton, DC;1994.

13. Kumar N, Gupta N, Kishore J. Kuppuswamy’s socioeconomic scale:
Updating income ranges for the year 2012. Indian J Public Health
2012;56:103-4

14. Misra A, Pandey RM, Devi JR, et al. High prevalence of diabetes, obesity
and dyslipidaemia in urban slum population in northern India. Int J Obes
Relat Metab Disord 2001;25:1722-9.

15. Gupta A, Gupta R, Sarna M, et al. Prevalence of diabetes, impaired fast-
ing glucose and insulin resistance syndrome in an urban Indian popula-
tion. Diabetes Res Clin Pract 2003;61:69-76.

16. Deepa M, Farooq S, Datta M, et al. Prevalence of metabolic syndrome

using WHO, ATPIIl and IDF definitions in Asian Indians: The Chennai

Urban Rural Epidemiology Study (CURES-34). Diabetes Metab Res Rev

INDIAN JOURNAL OF APPLIED RESEARCH = 503



ORIGINAL RESEARCH PAPER

17.

20.

21.

22.

23.

24.

25.

2007;23:127-34.

Lee CM, Huxley RR, Woodward M, et al. The metabolic syndrome identi-
fies a heterogeneous group of metabolic component combinations in the
Asia-Pacific region. Diabetes Res Clin Pract. 2008;81(3): 377-380.

Lee CM, Huxley RR, Woodward M, et al. Comparisons of metabolic syn-
drome definitions in four populations of the Asia-Pacific region. Metab
Syndr Relat Disord. 2008;6(1):37-46.

Orho-melander M. The metabolic syndrome: genetics, lifestyle and eth-
nicity. Diabetes voice. 2006;51:21-4.

Said MA, Sulaiman AH, Habil MH, et al. Metabolic syndrome and cardio-
vascular risk among patients with schizophrenia receiving antipsychotics
in Malaysia. Singapore Med J. 2012; 53(12): 801-7.

Ko Y-K, Soh M-A, Kang S-H, et al. The prevalence of metabolic syndrome
in schizophrenic patients using antipsychotics. Clin Psychopharmacol
Neurosci.2013;11(2):80-8.

Krane-Gartiser K, Breum L, Glimrr C, et al. Prevalence of the metabolic
syndrome in Danish psychiatric outpatients treated with antipsychotics.
Nord J Psychiatry.2011;65(5):345-52.

Cerit C, O " zten E, Yildiz M. The prevalence of metabolic syndrome
and related factors in patients with schizophrenia. Turkish J Psychiatry
2008;19:124-132.

Alberti KG, Zimmet P, Shaw J. Metabolic syndrome-a new world-wide
definition. A consensus statement from the International Diabetes Fed-
eration. Diabet Med 2006;23:469-480.

Hu G, Qiao Q, Tuomilehto J, et al. Plasma insulin and cardiovascular mor-
tality in non-diabetic European men and women: a meta-analysis of data
from eleven prospective studies. Diabetologia. 2004;47(7):1245-1256.

Volume : 6 | Issue : 7 | July 2016 | ISSN - 2249-555X | IF : 3.919 | IC Value : 74.50

504 = INDIAN JOURNAL OF APPLIED RESEARCH



