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Abstract
Back ground: Metabolic syndrome refers to the co-occurrence of several known cardiovascular risk
factors, including insulin resistance, obesity, atherogenic dyslipidemia and hypertension. This review
includes the prevalence of metabolic syndrome in patients receiving atypical antipsychotics by checking
the parameters like abdominal girth, body mass index (BMI), blood sugar levels and cholesterol levels.
Aim: To study the prescription patterns and prevalence of metabolic syndrome with anti-psychotic
therapy.
Objective: To assess the prevalence of metabolic syndrome associated with the use of anti-psychotic
drugs and the duration of the therapy, and creates awareness among patients and clinicians.
Method: All patients who were under antipsychotic therapy for more than six months were included in
the study. Patient data was collected in a well-designed patient profile form. This study was conducted
for a period of six months.
Results: The overall prevalence of metabolic syndrome was 43.11%. The prevalence was higher in
females (25.73%) than males (17.26%). Among the diagnostic subgroups, the prevalence was highest
among patients with schizophrenia (22.5%), while it was lesser in the patients with bipolar disorders
(17%) and psychotic disorders (3.58%). Prevalence of metabolic syndrome was significantly higher
(39.24%) among patients taking second-generation antipsychotics, followed by those on the combination
of first generation and second-generation antipsychotics (28.01%).
Conclusion: Our study shows that prevalence of metabolic syndrome is very high in patients with
schizophrenia and among patients receiving second-generation anti-psychotics. We also identified the
important risk factors for metabolic syndrome in these patients. Screening and monitoring of metabolic
syndrome is strongly recommended for these patients. To further assess the pattern of onset and risk for
metabolic complications, studies are needed to evaluate second-generation anti-psychotics treatment in
larger sample size.
Keywords: metabolic syndrome, anti-psychotics, prevalence, prescription pattern, schizophrenia

Introduction
Anti-psychotics are usually effective in relieving symptoms of psychosis in the short term. The
long-term use of antipsychotics is associated with side effects such as involuntary movement
disorders, gynecomastia and metabolic syndrome. They are also associated with increased
mortality in elderly people with dementia. The use of anti-psychotic medications entails a
difficult trade-off between the benefit of alleviating psychotic symptoms and the risk of
troubling, sometimes life-shortening adverse effects [1]. There is more variability among
specific anti-psychotic medications than there is between the first- and second-generation
antipsychotic classes. The newer second generation anti-psychotics, like clozapine and
olanzapine, generally tend to cause more problems relating to metabolic syndrome, such as
obesity and type II diabetes mellitus. Weight gain is a common adverse effect of using antipsychotic medications, can be rapid and difficult to control. Weight gain does not seem to be
dose dependent within the normal therapeutic range. The effect is worse with clozapine and
olanzapine; minimal with aripiprazole and ziprasidone; and intermediate with other
antipsychotics, including low potency FGAs (First Generation Anti-psychotics).
Anti-psychotic medications can contribute to a wide range of glycemic abnormalities, from
mild insulin resistance to diabetic ketoacidosis, as well as worsening of glycemic control in
patients with pre-existing diabetes. Although FGAs and SGAs (Second Generation Antipsychotics) can cause these problems, risk is variable: the greatest risk is with clozapine and
olanzapine. The magnitude of risk is difficult to quantify because so many other diabetic risk
factors are present in this population.
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Although the weight gain associated with antipsychotics
clearly contributes, there appear to be other independent
effects as well. Dyslipidemia is also associated with several
antipsychotic medications, with increases noted primarily in
triglyceride levels. Low-potency FGAs and the SGAs
clozapine, olanzapine, and quetiapine are associated with a
higher risk of hyperlipidemia. Overall, metabolic disturbances
appear to be the greatest with clozapine and olanzapine,
intermediate with quetiapine and low-potency FGAs and the
lowest with aripiprazole, risperidone, ziprasidone and highpotency FGAs [2].

need for active routine physical health screening of all
individuals receiving treatment with antipsychotic drugs,
which is in keeping with the recommendations of the National
Institute for Health and Clinical Excellence treatment
guidelines for schizophrenia. While many adults with
schizophrenia receive little or no medical care, such care is
important, given the risk of metabolic abnormalities
associated not only with antipsychotic medications, but also
with schizophrenia in general [5, 6].
Objectives
 To assess the occurrence of metabolic syndrome
associated with the use of antipsychotic drugs.
 To check the metabolic syndrome with the type of antipsychotic drug and the duration of therapy.
 To create awareness among the patients and clinicians
about the metabolic syndrome caused by the use of antipsychotics.

Anti-psychotics and metabolic syndrome
Notwithstanding the therapeutic effectiveness of antipsychotic drugs in many illnesses such as schizophrenia,
increased attention has turned to the possible deleterious sideeffects of these agents. Metabolic derangements associated
with antipsychotic agents have been the focus of considerable
interest and debate for many years. While metabolic
syndrome affects all ages of patients who take anti-psychotic
medications, children and adolescents receiving atypical
antipsychotic medications are particularly vulnerable to these
effects. Notably, obesity-associated metabolic disease short of
type 2 diabetes mellitus (i.e. dyslipidaemia and hypertension
in the absence of type 2 diabetes mellitus) may be
mechanistically linked to lower academic and professional
potential in adolescents, as lower cognitive performance and
reduction in brain structural integrity among adolescents with
metabolic syndrome has been documented in studies. While
there appears to be a dose-dependent relationship between the
dose of clozapine or olanzapine and metabolic complications,
aripiprazole, quetiapine, and ziprasidone do not show a causal
relationship, and risperidone has mixed results [3-5].
Metabolic syndrome is a cluster of risk factors comprising
obesity (central and abdominal), dyslipidemia, glucose
intolerance, insulin resistance (or hyperinsulinaemia), and
hypertension, and is highly predictive of type 2 diabetes
mellitus and cardiovascular disease. The mean age of death is
61 years for patients with schizophrenia, which is
considerably younger than 76 years for the general
population. Life expectancy in people with schizophrenia is
reduced by 20%, with 60% of the excess mortality due to
physical illness. Schizophrenia itself may be a risk factor for
metabolic syndrome in addition to many other factors in
patients with schizophrenia, and there is also increasing
concern that antipsychotic drugs, particularly secondgeneration antipsychotics (SGAs), have metabolic
consequences that contribute to the risk. The precise
relationship between antipsychotic drugs and metabolic
syndrome remains uncertain, but it is clear that people treated
with antipsychotic medications develop individual features of
metabolic syndrome, and the syndrome itself, at a higher rate
than the general population. Antipsychotic poly pharmacy,
which is a common practice in many psychiatric settings, as
compared with mono therapy, may be independently
associated with increased risk of pre-metabolic syndrome and
higher rates of metabolic syndrome and lipid markers of
insulin resistance, even after adjusting for patient’s lifestyle
characteristics. A recent study concluded that switching to
mono therapy was appropriate and reasonable as long as
patients could return to poly pharmacy when necessary, and
switching from a higher- to a lower-risk agent or from poly
pharmacy to mono therapy may facilitate metabolic
improvement. Many reviews have concluded that there is a

Materials and Methods
Study site
Psychiatry Department, Government
Guntur, Andhra Pradesh, India.

General Hospital,

Study design
A Hospital based observational study.
Study duration
The study was conducted for six months.
Study criteria
Inclusion criteria
 Patients who are under anti-psychotic therapy
 Age 16-70 years old only
 Both genders
 Psychotic disorders i.e. schizophrenia, bipolar disorder
Exclusion criteria
 Patients who are not under anti-psychotic therapy
 Clinical trial patients
Source of data
Patient profile form
The patient profile form was self-designed in accordance with
the required information for the study. The form consisted of
two main categories - patient information and safety
monitoring parameters.
 Patient Information - It consists of patient’s
demographics, diagnosis, duration of disease, family
history, past medication history, past medical history,
current medication.
 Safety Monitoring Parameters - It consist of physical
examination (blood pressure, height, weight, BMI),
laboratory investigation required to detect diabetes and
hyperlipidemia (FBS, RBS, HBA1C, LDL, HLDL,
Triglycerides, VLDL).
Procedure
 Data was collected from patient case files and by
interviewing the patients.
 The required information was collected into a selfdesigned patient profile form.
 The collected data is thoroughly reviewed and the anti~ 22 ~
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Table 1: Age distribution of the subjects with gender

psychotic therapy administered was compared to the antipsychotic therapy guidelines (mention any guidelines
used).
After the data collection was complete, the total number
of cases was estimated.

Age groups in years
16-20
21-30
31-40
41-50
51-60
61-70
71-80

Results
A total of 307 subjects were included in the study which was
conducted for a period of six months in the psychiatric
hospital.

Table 2: Represents disease status of the subjects
Disease
BPAD
SCHZ
Psychosis

Male
36
98
14

Female
53
91
15

Total
89
189
29

Fig 1: Chart representing disease status of the subjects
Table 3: Family history status of the subjects
Family history
Yes
No

Number of subjects
57
250

Fig 2: Chart representing family history status of subjects
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Male
17
43
45
27
15
1
0

Female
13
60
49
24
9
2
2
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Table 4: Metabolic syndrome in subjects with duration of disease
Duration of disease
6-11 months
1-5 years
6-10 years
11-15 years
16-20 years
21-25 years
26-30 years

Diabetes mellitus
1
13
7
3
9
2
0

Weight gain
6
30
17
10
19
4
3

Hyperlipidemia
0
1
1
0
1
2
0

Fig 3: Chart representing metabolic syndrome status with duration of disease
Table 5: Number of cases with metabolic syndrome
Metabolic syndrome
DM
Lipids
BMI

Total cases
36
5
91

Fig 4: Chart representing number of cases with metabolic syndrome
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Table 6: Age of the subjects with the metabolic syndrome
Age in years
16-20
21-30
31-40
41-50
51-60

Weight gain
5
25
33
18
10

Diabetes mellitus
0
10
10
10
6

Hyperlipidemia
0
1
2
1
1

Fig 5: Chart representing age of subjects with metabolic syndrome
Table 7: Metabolic syndrome as per diagnostic groups
Disease
BPAD
SCHZ
Psychosis

Metabolic syndrome
Present
Absent
52
37
69
120
11
18

Total cases
89
189
29

Fig 6: Chart representing metabolic syndrome among diagnostic groups

~ 25 ~

The Pharma Innovation Journal

Fig 7: Prevalence of metabolic syndrome as per treatment received
Table 8: Anti-psychotics involved in diabetes mellitus
Drugs received
Haloperidol
Chlorpromazine
Flupenthixol
Olanzapine
Risperidone
Qutiapine
Amisulpride
Clozapine
Aripiprazole

BPAD
6
4
0
6
9
3
1
1
0

SCHZ
7
4
1
10
7
4
4
2
1

Psychosis
0
0
0
1
1
0
0
0
0

Fig 8: Chart representing antipsychotics involved in diabetes mellitus
Table 9: Antipsychotics involved in weight gain
Drugs received
Haloperidol
Chlorpromazine
Flupenthixol
Olanzapine
Risperidone
Qutiapine

BPAD
17
5
0
16
17
3
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SCHZ
25
6
2
19
25
5

Psychosis
5
0
0
4
3
1
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Amisulpride
Lurafore
Clozapine
Aripiprazole

0
1
1
1

6
0
0
1

0
0
0

Fig 9: Chart representing antipsychotics involved in Weight gain
Table 10: Anti-psychotics involved in hyperlipidemia
Drugs received
Haloperidol
Chlorpromazine
Flupenthixol
Olanzapine
Risperidone
Qutiapine
Amisulpride
Lurafore
Clozapine
Aripiprazole

BPAD
2
0
0
0
2
0
0
0
0
1

SCHZ
2
1
0
1
1
1
0
0
0
1

Psychosis
0
0
0
0
0
0
0
0
0
0

Fig 10: Chart representing Antipsychotics involved in hyperlipidemia
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Table 11: Summary of various studies on prevalence of MS in
patients with psychiatric disorders
Study
Bipolar disorder
Teixeira PJR and Rocha FL [7]
Chang HH et al. [8]
Psychotic disorder
Malhotra N et al. [9]
Pallava A et al. [10]
Sugawara N et al. [11]
Medeiros-Ferreira L et al. [12]

among patients taking olanzapine and risperidone, followed
by haloperidol. Elevated triglyceride levels were highest
among patients taking risperidone and haloperidol. In our
study, the prevalence of metabolic syndrome was highest
(29.64%) in patients with BMI above cut off levels, followed
by those with elevated glucose levels (11.72%) and elevated
lipid levels (1.62%).
Thus, BMI emerged as the best predictor of metabolic
syndrome among various metabolic parameters. All those
approaching higher BMIs should be evaluated for MS,
advised to increase physical exercise and adopt healthy
dietary habits. In our study, the mean value of each metabolic
parameter like BMI, triglycerides and fasting blood sugar was
significantly higher in patients with metabolic syndrome than
those without metabolic syndrome. Moreover, use of atypical
antipsychotics produced about four times greater likelihood
for developing MS. This is of concern because atypical
antipsychotics are the first-choice medications for
schizophrenia bipolar disorder and psychotic disorder.
Psychiatric
patients
frequently
abandon
their
psychopharmacological treatment and this is an important
cause of hospitalization. Thus, one can suppose that many of
the patients evaluated had not been using their medication in
the weeks or months that preceded their hospitalization.
Length of time since onset of illness and a later onset of
illness were significantly associated with MS, indicate that
MS may be associated with either or both the chronic mental
illness or the long term medication in such subjects.

Prevalence of MS
38.30%
33.90%
26%
27.50%
36%
36.80%

Discussion
The present study was focused on the prescription pattern and
prevalence of metabolic syndrome among the psychiatric
patients receiving antipsychotics in the government general
hospital. Of all the subjects (n=307) included in the study
from the psychiatry ward of the hospital 48.20% were male
and 51.79% were female. The most commonly found
diagnostic category was schizophrenia (61.56%), followed by
bipolar disorder (28.99%) and psychotic disorder (9.44%).
The overall prevalence of metabolic syndrome in our study
was 43.11%. Our results are comparable to the other studies
which had similar study design as ours. Prevalence rates of
metabolic syndrome have varied from 26% to 52.2% in
various cross-sectional studies. The Indian population is
heterogeneous. Differences in lifestyle and socio demographic
profile may be a reason for dissimilar prevalence of MS
across different regions. Although MS is recognized
worldwide as a distinct entity, the guidelines for identifying
MS by different organizations vary. Using different guidelines
in the same sample may yield considerably different estimates
for MS prevalence. Hence, to avoid such ambiguities, we used
the guidelines issued jointly by different international bodies
to unify and harmonize the criteria for MS.
However, one previous study, which assessed some metabolic
disturbances associated with MS in schizophrenic outpatients
in use of antipsychotics found a high percentage of
overweight patients, and increased prevalence of
hyperlipidemia. The prevalence of MS stratified by diagnoses
was 22.5% (n=69) for schizophrenia, 17% (n=52) for bipolar
disorder, 3.58% (n=11) for psychotic disorder. The highest
prevalence of MS is seen in schizophrenia, followed by
bipolar disorder and psychotic disorder. These results are
comparable to numerous studies done across the world as
shown in Table12. In the risk factor assessment, female
patients exhibited greater risk of developing MS. The female
gender was significantly associated with a higher prevalence
of MS in our study. Prevalence of MS in females was 25.73%
and in males was 17.26%. This result is in accordance with
data obtained from the initial assessment of 689 patients
included in the Clinical Trials of Intervention Effectiveness
(CATIE) Schizophrenia Trial, in the United States. In this
study, the prevalence of MS (by NCEP criteria) was 51.5%
for women and 36% for men (p = 0.002). In our study, the
prevalence of metabolic syndrome was highest (39.24%) in
patients receiving second generation antipsychotics, followed
by those on the combination of first generation and second
generation anti-psychotics (28.01%).
The prevalence was lesser in patients on first generation
antipsychotics and third generation antipsychotics. Second
generation antipsychotic taking patients had significantly
higher MS rates (p=0.002) than the others. In our study
elevated fasting blood sugar level and BMI were highest

Conclusion
Our study showed that the prevalence of metabolic syndrome
among psychiatric patients was significantly high. The overall
prevalence of metabolic syndrome in our study was 43.11%.
The prevalence of MS stratified by diagnoses was 22.5%
(n=69) for schizophrenia, 17% (n=52) for bipolar disorder,
3.58% (n=11) for psychotic disorder. The prevalence of
metabolic syndrome was highest (39.24%) in patients
receiving second generation antipsychotics, followed by those
on the combination of first generation and second generation
antipsychotics (28.01%). Patients with schizophrenia or those
on second generation antipsychotics had higher prevalence.
Female gender and increasing age were associated with
greater risk.
In our study elevated fasting blood sugar level and BMI were
highest among patients taking olanzapine and risperidone,
followed by haloperidol. Elevated triglyceride levels were
highest among patients taking risperidone and haloperidol. In
our study, the prevalence of metabolic syndrome was highest
(29.64%) in patients with BMI above cut off levels, followed
by those with elevated glucose levels (11.72%) and elevated
lipid levels (1.62%). All those approaching higher BMIs
should be evaluated for MS, advised to increase physical
exercise and adopt healthy dietary habits. Although MS is
recognized worldwide as a distinct entity, the guidelines for
identifying MS by different organizations vary. Using
different guidelines in the same sample may yield
considerably different estimates for MS prevalence.
Prevalence rates of metabolic syndrome have varied from
26% to 52.2% in various cross-sectional studies.
We could hypothesize that these differences in prevalence
may be due to different lifestyles and eating habits and the
diet. In addition to possible effects due to medications, other
factors may be involved in the MS onset, such as biological
vulnerability associated with the mental disorder itself and
~ 28 ~
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additional risk factors such as lack of physical activity and
unbalanced diet. As these factors were not evaluated in this
study, it cannot be excluded a priori that they have influenced
the results. Thus, we conclude that the people with major
mental disorders are at greater risk of metabolic syndrome
that impacts their morbidity and mortality. These patients
often receive inadequate medical care and low rates of
treatment for co-morbidities like DM, hyperlipidemia and
obesity. Health-care providers should be trained and
sensitized for monitoring schizophrenic patients for metabolic
derangements. Methods to tackle MS and the responsible risk
factors should be incorporated as part of the detailed workup
and management protocol for schizophrenia and other
psychiatric disorders like bipolar disorder and psychotic
disorder. In conclusion, treatment of psychiatry patients
requires attention to not only their psychiatric conditions but
also associated medical conditions by individual health care
practitioners and hospital as well as the public health care
sector as a whole.
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