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Abstract:  
Background: This study focuses on the various risk factors for weight gain in psychiatric patients receiving 
treatment. It helps the clinician to treat accordingly to prevent comorbidities associated with weight gain in 
psychiatric patients. This in turn can prolong the lifespan of these patients and can also improve their quality of 
life.  
Aims and Objectives: To evaluate the risk factors of clinically significant weight gain, defined as more than 
7% of initial weight over 3 months in psychiatric patients of age group between 18 to 45 years receiving 
treatment in a tertiary care setting.  
Materials and Methods: 145 psychiatric patients who gained weight more than 7% during treatment were 
selected as cases and 145 psychiatric patients without weight gain were selected as controls. Data collected from 
patients by direct interviews were recorded in a proforma and the various risk factors studied were socio-
demographic factors, family history of overweight, psychiatric diagnosis and psychotropic medications.  Data 
was analyzed by SSPS 17 statistical software. Chi Square Test was used for comparison of proportions. Odds 
ratios and their confidence intervals were calculated to determine the strength of association.  Binary logistic 
regression was then used to find the adjusted odds ratios and their confidence intervals and thereby its statistical 
significance.  
Results: Psychiatric   patients   treated   with Clozapine and Olanzapine were associated with clinically 
significant weight gain on univariate analysis.  Multivariate  analysis  showed that patient's  age (adjusted  odds 
ratio i.e. AOR=0.964,  95% confidence interval(CI): 0.937-0.992), and the use of  atypical anti-psychotic agents 
like Clozapine (AOR=2.290, 95% CI:1.422-5.996), Olanzapine (AOR=3.474, 95% CI:1.805-6.685), Quetiapine 
(AOR=4.060,  95% CI:1.193-13.821), and Risperidone (AOR=2.224, 95% CI:1.189-4.233) were associated 
with clinically significant weight gain. 
Conclusion: Patient's age and the use of psychotropic drugs like Clozapine, Olanzapine, Risperidone and 
Quetiapine were associated with clinically significant weight gain in psychiatric patients. 
Keywords: Psychotropic drugs, atypical antipsychotics, weight gain, Clozapine, Olanzapine, Risperidone, 
Quetiapine. 
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Introduction 

The connection between obesity and psychiatric 
disorders is an important public health issue. 
Mentally ill patients have an increased risk of 
weight gain and obesity than the general 
population. [1,2] Both these conditions have major  
implications for health care systems  and account 
for a proportion of the  global burden of disease.  
Both conditions have been shown to influence each 
other, leading to a complex interplay that 
contributes to a range of health challenges. 

Individuals with obesity may be at a higher risk of 
developing these mental health conditions, and 
conversely, those with depression [3,4] or anxiety 
[5] may be more susceptible to weight gain. This 
highlights the interconnectedness of mental and 
physical well-being.   

The reason for weight gain and obesity, as well as 
its associated medical complications, in severe 
mentally ill patients is multi-factorial. It includes 
lifestyle factors, genetic factors plus drug related 
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factors. Many  psychotropic medications used in 
mental disorders predisposes to weight gain. [1,6,7] 
In addition, mentally ill patients may have limited  
access to health care for the prevention and 
treatment of the above medical  conditions.[8,9]   

Psychotropic drug related weight gain can affect 
the compliance to pharmacotherapy as it can cause 
stigmatization and is indirectly responsible for 
psychosis relapses. Moreover, it increases the risk 
for metabolic syndrome with associated 
cardiovascular complications. With this 
background, this study was intended to evaluate the 
risk factors of clinically significant weight gain in 
psychiatric patients in a tertiary care center. 

Methodology 

This case control study was conducted at the 
Department of Psychiatry, Government Medical 
College, Thiruvananthapuram from May 2015 to 
April 2016 for a period of 1 year after obtaining 
ethical clearance from The Human Ethics Committee 
Medical College, Thiruvananthapuram. (IEC No. 
01/29/2015/MCT dated 09/01/2015). Patients 
attending tertiary care setting for the treatment of 
psychiatric disorders were screened for inclusion and 
exclusion criteria; and were enrolled after obtaining 
written informed consent in their regional language 
(or attendants, when the patients were not competent 
to give consent).  Patients, of  the age group of 18 to 
45 years, who were free of psychotropic drugs for at 
least six months prior to the initiation of treatment 
and those who had a record of weight at the onset of 
treatment were included in the study.  Exclusion 
criteria were patients with endocrine disorders such 
as abnormal function of thyroid or pituitary glands, 
patients who were on steroids for other medical 
illness and, pregnant or lactating women. 
Confidentiality and anonymity of the patient's 
information was maintained during and after the 
study.  

290 patients satisfying inclusion criteria were 
selected for the study and psychiatric diagnosis as per 
DSM IV TR by a qualified psychiatrist was recorded. 
Cases were defined as subjects in the age group 18-
45 years seeking treatment for psychiatric illness 
with clinically significant weight gain over a period 
of 3 months of treatment. Controls were defined as 

subjects seeking psychiatric treatment without 
clinically significant weight gain over 3 months of 
treatment. Clinically significant weight gain was 
defined as more than 7% of initial body weight over 
a period of 3 months. 145 cases and 145 controls 
were enrolled into the study. Socio-demographic 
profile and clinical data were collected from the 
patients and/or attendants and the variables 
considered relevant for the study were age, sex, 
socio-economic status, primary psychiatric diagnosis, 
history of substance abuse and details of 
psychotropic medications consumed by the patient. 
Family history of obesity and dietary habits were also 
noted. Baseline weight was pre-recorded at the onset 
of treatment in psychiatric outpatient department. 
Same weighing machine was used throughout the 
study. The scale precision was calculated as+/- 0.1kg. 

Statistical Methods 

The sample size for this study was determined 
using the formula: N = [Zα  + e(φ2/4)Zβ]2 (1+2pδ)/ pφ2 

where δ is calculated as: δ  =[1+(1+φ2) e(5φ2/4)] 
[1+e(φ2/4)]-1. For 1:1 ratio of cases to controls, given 
a significance level (α) of 5%, power (1−β) of 80%, 
an expected odds ratio (ϕ) of 2.5, and a with 10 % 
prevalence of weight gain in control population (p), 
the calculated sample size for each arm was 145.  

The data collected was analyzed using SPSS 
version 17 and the results were interpreted 
accordingly. Chi Square Test was used for 
comparison of proportions. Independent T test and 
Mann- Whitney U tests were used for the 
comparison of continuous variables. Binary logistic 
regression was then used to find the adjusted odds 
ratios and their confidence intervals and its 
statistical significance.  

Results 

The mean age of the patients was 28.5±8.6 among 
cases and 33.6±7.1 among controls. As per the data 
shown in TABLE 1, Majority (128 patients) were 
in the age group below 30, of which 73 were cases 
and 55 were controls. Males and females were 
relatively equally distributed in both groups. The 
substance abuse observed in these patients was 
tobacco smoking which was not statistically 
significant between groups. 

Table 1:  Sociodemographic details of patients 
Variable 
%(n) 

 Controls 
(n=145) 

Cases 
(n=145) 

Total 
(N=290) 

P value 

Age Group <30 37.9(55) 50.3(73) 44.1(128) 0.083 
30 – 40 23.4(34) 21.4(31) 22.4(65) 
     >40 38.6(56) 28.3(41) 33.4(97) 

Gender Male  53.1(77) 46.9(68) 50(145) 0.291 
Female  46.9(68) 53.1(77) 50(145) 

socio-economic 
status 

Upper  7.6(11) 6.9(10) 7.2(21) 0.642 
Middle  44.8(65) 50.3(73) 47.6(138) 
Lower  47.6(69) 42.8(62) 45.2(131) 
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290 psychiatric patients included in the study had different diagnosis like Psychosis, Depression, bipolar 
disorder, panic disorder, generalized anxiety disorder, organic mood disorder, schizophrenia, alcohol use 
disorder, obsessive compulsive disorder and conversion disorder. (TABLE 2) The maximum number of patients 
had bipolar disorder followed by depression.   

Table 2: Clinical profile of patients 
Diagnosis %(n) Control  

(n=145) 
Cases  
(n=145) 

Total  
(n=290) 

P value 

Psychosis 6.9(10) 7.6(11) 7.2(21) 0.681 
Depression  22.1(32) 26.9(39) 24.5(71) 
Bipolar disorder 39.3(57) 28.3(41) 33.8(98) 
Panic disorder  1.4(2) 0 0.7(2) 
Generalized anxiety disorder 4.1(6) 4.1(6) 4.1(12) 
Organic mood disorder  0 3.4(5) 1.7(5) 
Schizophrenia  14.5(21) 17.2(25) 15.9(46) 
Alcohol disorder 2.1(3) 6.2(9) 4.1(12) 
Obsessive compulsive disorder 6.9(10) 4.1(6) 5.5(16) 
Conversion disorder 2.8(4) 2.1(3) 2.4(7) 

       
Prescribed drugs included antipsychotics, anti-
depressants, benzodiazepines, and mood stabilizers. 
(Table 3) Prescribed drugs were typical 
antipsychotic namely Haloperidol; Atypical 
antipsychotics: Clozapine, Olanzapine, 
Risperidone, Quetiapine and Aripiprazole; 
Antidepressants: Clomipramine, Sertraline, 
Fluvoxamine, Escitalopram, Duloxetine, 
Fluoxetine, Venlafaxine, Mirtazapine; 
Benzodiazepines: Etizolam, Lorazepam, 

Clonazepam and Mood stabilizers like Lithium, 
Valproate and Oxcarbazepine. The maximum 
number of patients were treated with Valproate 
followed by Escitalopram.  Prescription rates of 
Clozapine and Olanzapine among cases were 
significantly high when compared to the control 
group. Mean weight gain for cases was 6.9±2.8 kg 
and for the controls it was 0.6±0.8 kg (p 
value<0.001).

 
Table 3: Drug prescription pattern of the Cases and controls 

Drugs Control  
(n=145) 

Cases  
(n=145) 

Total  
(n=290) 

P value 

Haloperidol  2.8(4) 2.8(4) 2.8(8) 1.000 
Clozapine  9.7(14) 18.6(27) 14.1(41) 0.028* 
Olanzapine  12.4(18) 24.8(36) 18.6(54) 0.007* 
Risperidone  14.5(21) 22.8(33) 18.6(54) 0.070 
Quetiapine  2.8(4) 6.2(9) 4.5(13) 0.156 
Aripiprazole  4.1(6) 2.8(4) 3.4(10) 0.520 
Clomipramine  1.4(2) 0 0.7(2) 0.498 
Sertraline  2.8(4) 1.4(2) 2.1(6) 0.409 
Fluvoxamine  3.4(5) 1.4(2) 2.4(7) 0.251 
Escitalopram  22.1(32) 27.6(40) 24.8(72) 0.277 
Duloxetine  2.1(3) 0.7(1) 1.4(4) 0.314 
Fluoxetine  1.4(2) 1.4(2) 1.4(4) 1.000 
Venlafaxine  1.4(2) 1.4(2) 1.4(4) 1.000 
Mirtazapine  2.8(4) 3.4(5) 3.1(9) 0.735 
Etizolam  0 0.7(1) 0.3(7) 1.000 
Lorazepam  1.30(15) 6.9(10) 8.6(25) 0.296 
Clonazepam  20.7(30) 17.9(26) 19.3(56) 0.552 
Lithium  11(16) 14.5(21) 12.8(37) 0.379 
Valproate  24.8(36) 29(42) 26.9(78) 0.427 
Oxcarbazepine 6.9(10) 4.8(7) 5.9(17) 0.453 

Family history 
of obesity 

Yes 19.3(28) 15.9(23) 17.6(51) 0.441 
No 80.7(117) 84.1(122) 82.4(239) 

Dietary habit Non vegetarian 93.8(136) 93.1(135) 93.4(271) 0.812 
Vegetarian 6.2(9) 6.9(10) 6.6(19) 

Substance abuse Yes  8.3(12) 9.7(14) 9(26) 0.681 
No 91.7(133) 90.3(131) 91(264) 
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Univariate analysis shows that the patients treated 
with Clozapine and Olanzapine are associated with 
clinically significant weight gain. The results 
revealed a statistically significant association for 
both Clozapine (χ2 = 4.801, df = 1, p = 0.028) and 
Olanzapine (χ2 = 7.373, df = 1, p = 0.007). 
Adjusted Odds Ratios (AOR) and their 
corresponding 95% confidence intervals (CI) 
indicated that individuals taking Clozapine were 
[2.141 (95% CI: 1.072–4.276)] times more likely to 
experience weight gain compared to those not 
taking Clozapine. Similarly, for Olanzapine, AOR 

was [2.330 (95% CI: 1.252–4.336)], suggesting an 
increased likelihood of weight gain in individuals 
on Olanzapine. Five variables which are 
significantly associated with weight gain (p<0.2) 
have been subjected to multivariate analysis of 
binary logistic regression. (TABLE 4) A logistic 
regression model reveals that patient's age, use of 
Clozapine, Risperidone, Olanzapine and Quetiapine 
are significantly associated with weight gain with 
adjusted odds ratio of 0.964, 2.920, 2.244, 3.474 
and 4.060 respectively.

 
Table: 4 Binary logistic regression model 

  
  

B 
  

S.E. 
  

Wald 
  

Df 
  

p 
  

OR 
  

95% C.I. for OR 
Lower Upper 

Age  -0.037 0.015 6.452 1 0.011 0.964 0.937 0.992 
Clozapine  1.072 0.367 8.519 1 0.004 2.920 1.422 5.996 
Risperidone  .808 0.324 6.223 1 0.013 2.244 1.189 4.233 
Olanzapine 1.245 0.334 13.901 1 0.008 3.474 1.805 6.685 
Quetiapine  1.401 0.625 5.026 1 0.025 4.060 1.193 13.821 
Constant -.590 0.172 11.808 1 0.001 0.554 

  

                                                
Discussion 

The present study analyzed the risk factors for 
clinically significant weight gain in psychiatric 
patients on treatment, to identify strategies for the 
prevention and control of this health issue. 
Multivariate analysis showed that the patient's age 
is a risk factor for clinically significant weight gain 
for psychiatric patients on treatment for 3 months. 
For each one-unit increase in age, the odds of 
weight gain decrease by approximately 3.6%. This 
finding is contradictory to a study by Kivimäki M 
et al. [10] where the risk of obesity increased with 
increasing age in the presence of mental disorders 
(p = 0.004). This difference could be due to the 
selection of younger population (18-45 years) in 
our study as compared to the age group between 
35-74 years in the other. [10] It is believed that 
healthy elderly persons, in contrast to younger 
subjects, are more conscious of their external 
physical appearance and are also more positive in 
their self-evaluations of body competence. [11]  

Both univariate and multivariate analysis suggest 
that gender is not a risk factor for clinically 
significant weight gain for psychiatric patients on 
treatment for a period of 3 months (p = 0.291). This 
is similar to the findings in the study by Kivimaki 
M et al. The risk of weight gain did not vary by 
gender in that study (p = 0.92). Similarly, socio-
economic status is not a risk factor for clinically 
significant weight gain for psychiatric patients on 
treatment for 3 months (p= 0.812). These findings 
go hand in hand with the study by Ross MJ et al11, 
where it is seen that the risk of weight gain did not 
vary by socioeconomic status (p = 0.82).  

Dietary habit is not a risk factor for clinically 
significant weight gain in psychiatric patients on 
treatment for 3 months (p = 0.812).  Family history 
of obesity is also not associated with weight gain in 
psychiatric patients (p = 0.441).  It is observed that 
psychiatric disorders are not a risk factor for 
clinically significant weight gain for psychiatric 
patients on treatment for 3 months (p =0.681). In 
the present study, there is no significant weight 
gain in patients with anxiety disorders. This is in 
accordance to the findings in cross-sectional 
population-based studies by Bruffaerts et al. [12], 
McLaren et al. [13], Simon et al. [14]. In these 
studies, there was no association between anxiety 
disorders and obesity. [15]  

Patients with short duration of exposure to 
Clozapine and Olanzapine had a weight gain when 
compared to control group on univariate analysis. 
On multivariate analysis, patients treated with 
Quetiapine and Risperidone also had clinically 
significant weight gain. These findings are 
consistent with findings in Cross sectional study by 
Tarricone et al. [16] These medications are known 
to affect various neurotransmitter systems, 
including histamine, serotonin and dopamine, 
which can influence appetite, metabolism, and 
energy balance thereby induce weight gain. 

Based on the knowledge from available literature 
that assesses risk factors, the current study aims to 
highlight the importance of a possible association 
between factors like age, gender, socio-economic 
status, dietary habits, psychiatric disorders, 
substance abuse, psychotropic drugs versus weight 
gain. Among psychotropic drugs, use of Clozapine, 
Olanzapine, Quetiapine and Risperidone are 
associated with clinically significant weight gain. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kivim%C3%A4ki%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19648547
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Age is also an important factor for clinically 
significant weight gain in psychiatric patients. This 
is an important finding that can be put into use in 
clinical practice, and it highlights the importance of 
screening and the need for early interventions to 
prevent weight gain and associated co-morbidities 
in future.   

Limitations of the Study 

The study's three-month duration may limit the 
ability to capture long-term effects on weight gain. 
A more extended observation period could provide 
a comprehensive understanding of the dynamics 
over time. The study's focus on patients aged 18-45 
years may limit the generalizability of findings to 
older age groups. Additionally, characteristics such 
as ethnicity and comorbid medical conditions were 
not addressed, potentially influencing results. 
Variables like dietary habits and substance abuse 
rely on self-reported data, introducing the 
possibility of recall bias and social desirability bias. 
The study did not consider variations in medication 
dosages or patient compliance, which could 
influence the magnitude of weight gain associated 
with psychotropic drug use.  

Conclusion 

The present study has provided valuable insights 
into the risk factors associated with clinically 
significant weight gain in psychiatric patients 
undergoing treatment for three months. Gender, 
socioeconomic status, dietary habits, family history 
of obesity, and psychiatric disorders were not 
identified as significant risk factors for clinically 
significant weight gain in this study. These findings 
align with existing research, supporting the notion 
that weight gain in psychiatric patients may be 
more strongly influenced by factors such as age and 
specific psychotropic drug use.   The implications 
of these findings for clinical practice are 
substantial. Identifying age and specific 
psychotropic drug use as significant factors allows 
for targeted screening and early interventions to 
prevent weight gain and mitigate associated health 
risks in psychiatric patients. It underscores the 
importance of a personalized approach to 
medication management, taking into consideration 
the potential impact on body weight. 
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