
INTRODUCTION
Mortality and morbidity are relatively high among patients with severe psychiatric disorders such as schizophrenia, bipolar disorder, and 
depression compared with those among the general population (1). It is known that patients with severe psychiatric disorders have a 
shorter life expectancy (2). This decreased life expectancy results from an increased risk for suicide and also medical disorders such 
as cardiovascular diseases (3). The cardiovascular risk is associated with cardiometabolic risk factors such as diabetes mellitus, smoking, 
dyslipidemia, and obesity (4). Genetic, lifestyle-related factors, limited access to good quality physical care, the disease itself, and psycho-
pharmacotherapy play a role in the increased risk for cardiovascular diseases (1). Although modifiable cardiometabolic risk factors such 
as smoking, hyperglycemia, hypertension, dyslipidemia, and obesity are frequently observed in patients with severe psychiatric disorders, 
they are not sufficiently recognized or are overlooked in these patients (5). 

Obesity that results from reduced activity and irregular nourishment is one of the most important risk factors in psychiatric patients. 
Obesity is more frequently observed among psychiatric patients than among the general population (6). There are many reasons for 
increased obesity in patients with severe psychiatric disorders (7). Lifestyle alterations related to the psychiatric disorder can cause 
increased food intake and decreased energy expenditure, thus leading to increased fat accumulation (8). In addition, drugs used for 
treating psychiatric disorders may also play a role in the etiology of obesity in such patients (9). It is known that psychotropic agents, 
primarily antipsychotics and mood stabilizers, lead to weight gain. Furthermore, weight gain is a serious problem that can compromise 
adherence to psychotropic drug regimens and lead to symptomatic relapse and medical comorbidity. In this context, antidepressants 
have attracted lesser attention than anti-psychotic agents and mood stabilizers. However, if there is a higher risk for antidepressant-re-
lated weight gain, it is more important because these drugs are more commonly used. There are a few studies regarding antidepres-
sant-related weight change. It was reported that the likelihood and amount of weight gain may vary in tricyclic antidepressants (TCAs), 
although TCAs, as a class, are considered to generally result in weight gain through anticholinergic activity (10). In contrast to TCAs, 
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Introduction: This study aimed to investigate body measurements, 
glucose–insulin metabolism, and lipid profile in patients with anxiety 
and depressive symptoms and also the effects of antidepressant drugs 
on these metabolic parameters. 

Methods: The study included 40 outpatients and 32 healthy controls. 
The patients received antidepressant treatment (sertraline, escitalo-
pram, fluoxetine, and venlafaxine) for 8 weeks. Body measurements 
were performed, and lipid, fasting blood glucose, and insulin levels 
were measured before and after treatment in patients and once in 
healthy controls. Insulin resistance was evaluated using the homeosta-
sis model assessment (HOMA) index.

Results: Body mass index was higher in patients than in healthy con-
trols, and there was no change in patients after treatment. In patients, 
high-density lipoprotein (HDL) cholesterol levels increased owing to 
the antidepressant treatment. Insulin level and HOMA index had a 

tendency to decrease with the treatment in patients and were similar 
to those of healthy controls before the treatment; however, they be-
came lower than those of healthy controls after the treatment. There 
was an increase in waist circumference and total and HDL cholesterol 
levels, whereas there was a decrease in fasting blood glucose levels 
with treatment in patients using escitalopram. There was no change in 
body measurements and biochemical and hormone values in patients 
using fluoxetine, sertraline, and venlafaxine. There was an increase in 
weight, body mass index, and waist circumference after treatment in 
patients with depression; however, there was no change in patients 
with anxiety.

Conclusion: In patients with psychiatric disorders having anxiety and 
depressive symptoms, metabolic changes independent of drugs and 
the metabolic effects of drugs are present. 
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it is proposed that selective serotonin reuptake inhibitors (SSRIs) lead 
to weight loss rather than weight gain and that these agents decrease 
carbohydrate intake because they increase serotonin levels (11). Al-
though it was reported that there was initially minimal weight loss and 
lack of appetite, there was weight gain after completing 1 year of SSRI 
treatment (12). It is also suggested that each SSRI has a differential 
effect on weight gain. Despite contradictory results regarding SSRIs, 
fluoxetine is associated with weight loss, while there is no change or 
increase in body weight with other SSRIs (13).

Diabetes mellitus, insulin resistance (IR), and hyperglycemia are the most 
commonly observed metabolic risk factors in the psychiatric population. 
IR is determined using the homeostasis model assessment of IR (HO-
MA-IR) index that was first described by Mathews et al. (14). In this meth-
od, HOMA-IR index is calculated by using fasting plasma glucose and insu-
lin levels. There is evidence suggesting that the psychiatric disorder itself 
and/or psychotropic drug use have some effects on the glucose–insulin 
system. There is a growing body of evidence indicating a positive correla-
tion among depression, diabetes mellitus, and IR (15,16). Moreover, it was 
shown that chronic stress results in decreased insulin sensitivity without 
causing weight gain (17). The mechanism that associates IR with depres-
sion is unclear. However, it has been suggested that the association is mul-
tifactorial (18). It is considered that impaired hypothalamic-pituitary-ad-
renal (HPA) axis may have a role in the development of IR in patients 
with major depressive disorder (19). It has also been proposed that at the 
behavioral level, symptoms such as altered appetite and sleep and reduced 
activity may cause impaired glucose metabolism whereas at the molecular 
level, neuroendocrine and inflammatory responses can cause the develop-
ment of diabetes mellitus along with depression (20,21). However, there 
are studies suggesting that IR is not associated with depression; it is even 
protective against depression (22,23).

There are contradictory findings in the studies regarding the effects of 
antidepressants on insulin sensitivity and glucose homeostasis. In recent 
years, large epidemiological studies have shown indirect evidence sug-
gesting that antidepressant use increases the risk for diabetes mellitus 
(24,25). One case–control study revealed that SSRI use increased the 
risk for the development of type 2 diabetes mellitus (26). A similar 
effect was observed with serotonin noradrenaline reuptake inhibitor 
(SNRI) treatment. There are studies that show no change in insulin level 
and HOMA index.

Dyslipidemia is another risk factor that contributes to mortality and 
morbidity in psychiatric patients. Conflicting results are found in studies 
regarding depressive symptoms and lipid profile. Associations between 
depressive symptoms and low high-density lipoprotein (HDL) levels 
or elevated triglyceride levels were shown in some studies (31,32,33). 
Significant associations were found among SSRI use and low HDL, in-
creased total cholesterol level, high triglyceride level, and increased risk 
for diabetes (34). An increase was demonstrated in total cholesterol lev-
el after SSRI treatment (35,36). In some studies, HDL levels were signifi-
cantly lower in patients with major depressive disorder than in healthy 
controls, and serum total cholesterol levels were elevated in patients 
after treatment (32,37). No significant association was found between 
antidepressant therapy and HDL, total cholesterol, and triglyceride lev-
els in other studies (16,38). 

In the light of these data, we planned to investigate obesity, glucose, and 
lipid metabolism in patients with depression and anxiety symptoms. In 
addition, we aimed to investigate whether commonly used antidepres-
sant agents, SSRIs and SNRIs, cause weight gain and the effects of these 

antidepressants on the lipid profile, glucose–insulin system, and body 
measurements such as waist circumference, fat ratio, and metabolism 
rate.

METHODS

Subjects
The study included 32 healthy controls and 40 outpatients aged 20–49 
years (5 men and 35 women) who presented with depression and anx-
iety symptoms to the psychiatry outpatient clinic and who were treated 
with antidepressants. All patients were assessed via a clinical interview. 
The following disorders were diagnosed in the patients: major depres-
sive disorder (n=8), generalized anxiety disorder (n=8), and adjustment 
disorder (n=24) based on the Diagnostic and Statistical Manual of Men-
tal Disorders-IV criteria (39).

Patients with metabolic and endocrine disorders (e.g., hyperlipidemia, di-
abetes mellitus, and thyroid disease), those receiving therapies for these 
disorders (e.g., anti-diabetic, anti-hyperlipidemic, and hormone therapy), 
those with psychotic symptoms and using anti-psychotic agents, those 
with bipolar affective disorder, those receiving a mood stabilizer, those 
needing to use additional psychotropic agents, those who had used a 
psychotropic agent within the previous 6 months, those with substance 
or alcohol abuse, those with an eating disorder, and those on a diet were 
excluded. 

Thirty-two (5 men and 27 women) healthy volunteers with no psychiat-
ric, endocrine, or metabolic disease were included as controls. 

The patients and healthy controls were selected after physical and psy-
chiatric examinations, routine biochemical tests, and complete blood 
count and thyroid function tests. 

Patients meeting the inclusion criteria gave written informed consent 
before participation. The study was approved by the Local Ethics Com-
mittee (approval#2012/402).

Procedure
All patients were assessed via a clinical interview and psychometric 
tests before initiating treatment. Body weight measurements were per-
formed, and blood samples were drawn for biochemical and hormone 
tests at baseline. Antidepressant treatments were then initiated. Patients 
were randomly assigned to the antidepressant groups. Antidepressants 
that are commonly used for the outpatient population with psychiatric 
disorders were selected. The following drugs were prescribed to the 
patients: 50 mg daily sertraline in nine patients, 10 mg daily escitalopram 
in nine, 20 mg daily fluoxetine in seven, and 75 mg daily venlafaxine in 
seven. Half of the doses were initiated and titrated to mentioned doses 
within 1 week. Four weeks after initiating treatment, the dose of venla-
faxine was increased to 150 mg daily in three patients and that of escit-
alopram was increased to 20 mg daily in two patients who were non-re-
sponsive to previous doses. Measurements were repeated 8 weeks after 
initiating treatment. We were unable to obtain posttreatment data for 
eight patients because of unresponsiveness to treatment, switching drug 
or adding another drug to the treatment, or withdrawing from the study 
of their own desire. Measurements were performed once in the healthy 
controls.

The Hamilton Depression Rating Scale (HDRS) was used to measure the 
severity of depression (40). The Hamilton Anxiety Rating Scale (HARS) 
was used for measuring the severity of anxiety symptoms (41).
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Waist circumference was measured at the first margin level of the il-
iac crest after normal breathing in all patients and healthy controls. 
The body mass index (BMI) was calculated as weight divided by height 
squared (kg/m2).

In all patients and healthy controls, blood samples were drawn at 08:00-
09.00 AM after 12 hours of fasting for measuring fasting blood glucose, 
triglyceride, HDL cholesterol, low-density lipoprotein (LDL) cholesterol, 
and insulin levels. Biochemical analyses were performed on the same day 
using the Synchron LX system (Beckman Coulter; Fullerton, CA, USA). 
For hormone assays, blood samples were centrifuged within 30 min af-
ter sampling, and the serum samples were stored at −70°C until as-
says. The serum insulin level was measured using an immunoradiometric 
assay kit (DIAsource ImmunoAssays S.A.; Louvain-la-Neuve, Belgium). 
The sensitivity limit was 1µIU/mL, whereas the intra- and interassay co-
efficients of variance were 2.1% at 6.6 µIU/mL and 6.5% at 14.4 µIU/mL 
concentrations, respectively. The HOMA index was calculated using the 
following formula:

HOMA-IR index=fasting insulin (μIU/mL) × fasting plasma glucose (mg/
dL)/405 

Statistical Analysis
Data distribution was tested using the Shapiro–Wilk test. To compare de-
mographic, clinical, biochemical, and hormone data between the patient 
and control groups, the independent samples t-test was used for data with 
normal distribution, whereas the Mann–Whitney U test was used for data 
with skewed distribution. The hormone values of the patients and healthy 
controls were also compared with the multivariate analysis of covariance 
(MANCOVA) test by considering BMI as the covariate to control the con-
tributing effect of BMI. The chi-square test was used to compare categor-
ical values such as the women/men ratio and smoker/non-smoker ratio 

of the patients and healthy controls. To compare pre- and posttreatment 
data, paired samples t-test was used for data with normal distribution, 
whereas the Wilcoxon test was used for data with skewed distribution. 
Because of the limited number of subjects in the subgroups, the non-para-
metric Wilcoxon test was used to compare changes with treatment in dif-
ferent drug and diagnosis groups. The Spearman correlation test was used 
to evaluate associations among demographic, clinical, biochemical, and 
hormone data. In the tables, data with normal distribution are expressed 
as mean±standard deviation, whereas those with skewed distribution are 
expressed as median (interquartile range). 

RESULTS
There were no significant differences between the patient and control 
groups regarding age (Z=0.102, p=0.919), gender (X2=0.145 p=0.703), 
smoker rate (X2=2.037 p=0.154), duration of smoking (Z=0.584, 
p=0.559), and number of cigarettes smoked per day (Z=0.884, 
p=0.377). Education level was higher in the control group than in the 
patient group (Z=5.912, p<0.001). Both pre- and posttreatment HDRS 
and HARS scores were significantly higher in the patient group than 
in the control group (Z=7.307, p<0.001; Z=7.266, p<0.001; Z=6.302, 
p<0.001; Z=5.895, p<0.001, respectively). HDRS and HARS scores de-
creased after antidepressant treatment (Z=4.939, p<0.001; Z=4.680, 
p<0.001, respectively) (Table 1). 

At baseline, body weight and BMI values were higher in the patient 
group than in the control group. After treatment, body weight and BMI 
values were higher in the patient group than in the control group. Treat-
ment did not cause a significant change in the body weight or other body 
measurement values of the patient group (Table 2). 

At baseline, there were no significant differences in triglyceride, total 
cholesterol, and LDL cholesterol levels between the patient and control 
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Table 1. Demographic and clinical characteristics of patients and healthy controls 

	                                             Patient		

	 Pretreatment	 Posttreatment	 Healthy controls 
	 (n=40)	 (n=32)	 (n=32) 
	 median	 median	 median  
	 (interquartile range)	 (interquartile range)	 (interquartile range)

Age	 31 (15)	 -	 29.5 (9)

Education (year)	 11 (6.75)a	 -	 16 (3.75)

Female/male	 35/5	 -	 27/5

Smoker/non-smoker	 12/28	 -	 5/27

Duration of smoking (year)	 9 (15)	 -	 8 (14)

Number of cigarettes per day	 7.5 (15)	 -	 10 (17.5)

HDRS score	 20.5 (8)b	 11 (7.75)c	 0 (2)

HARS score	 28.5 (17)d	 11.5 (18.75)e	 3.5 (2.75)

Total duration of illness (year)	 2 (4)	 -	 -

Duration of last episode (month) 	 5.5 (11)	 -	 -

Number of episode*	 2 (1)	 -	 -

HDRS: Hamilton Depression Rating Scale; HARS: Hamilton Anxiety Rating Scale
*: Periods of disease exacerbation were accepted as episodes for patients with chronic disorders.
a: lower than that of healthy controls (Z=5.912, p<0.001)
b: higher than that of healthy controls (Z=7.307, p<0.001)
c: higher than that of healthy controls (Z=6.302, p<0.001)
d: higher than that of healthy controls (Z=7.266, p<0.001)
e: higher than that of healthy controls (Z=5.895, p<0.001)



groups. Non-HDL cholesterol levels were higher and HDL cholesterol 
levels were lower in the patient group than in the control group. After 
treatment, triglyceride and HDL cholesterol levels in the patient group 
were identical to those in the control group, whereas total, non-HDL, 
and LDL cholesterol levels were higher in the patient group than in the 
control group (Table 3). When the effect of the antidepressant treat-
ment was considered, it was observed that total cholesterol and HDL 
levels were elevated after treatment. There was no significant difference 
in non-HDL levels with treatment (Table 4). 

The pretreatment fasting blood glucose levels were higher in the patient 
group than in the control group, and they were identical to those in 
the control group after treatment. Although there were no significant 
differences in baseline insulin levels and HOMA index values between 
the patient and control groups, these values were lower in the patient 
group than in the control group after treatment (Table 5). When ad-
justed hormone values, to control the effect of BMI, were compared, 
similar results were obtained. Furthermore, insulin levels were lower 
in the patient group than in the control group, and the HOMA index 
values tended to be lower in the patient group than in the control group 
after treatment (Table 5). When hormone values at pre- and posttreat-
ment were compared, insulin levels and HOMA index values tended to 
decrease but did not reach a statistical significant level (p=0.081 and 
p=0.059, respectively) (Table 4). 

There was no change in body measurement or biochemical values or in-
sulin levels with treatment in patients who received sertraline, fluoxetine, 
and venlafaxine. It was observed that waist circumference values (Z=1.983, 
p=0.047) and total (Z=2.194, p=0.028) and HDL cholesterol (Z=2.106, 
p=0.035) levels increased, whereas fasting blood glucose levels (Z=2.194, 
p=0.028) decreased with treatment in patients who received escitalopram. 

In patients with depression, it was observed that body weight (Z=2.207, 
p=0.027), BMI (Z=2.207, p= 0.027), and waist circumference (Z=2.264, 
p=0.024) values increased with treatment. In patients diagnosed as hav-
ing adjustment disorder with depressed mood, it was observed that 
total cholesterol (Z=2.845, p=0.004) and LDL cholesterol (Z=2.845, 
p=0.004) levels increased, whereas HDL cholesterol levels (Z=2.316, 
p=0.021) decreased after treatment. In patients with adjustment disor-
der with anxious mood and generalized anxiety disorder, there was no 
change in body measurement, biochemical, and hormone values. 

It was found that the baseline severity of depression and anxiety were neg-
atively correlated with total cholesterol levels (r=−0.325*, p=0.041 and 
r=−0.343*, p=0.030, respectively) and LDL cholesterol levels (r=−0.325*, 
p=0.029 and r=−0.343*, p=0.030; respectively). There were positive cor-
relations between baseline severity of depression and total duration of illness 
(r=0.325*, p=0.041) and negative correlation between baseline severity of 
anxiety and duration of last episode (r=−0.483**, p=0.002). No correla-
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Table 2. Pre- and posttreatment body measurements in patients and healthy controls

	                                             Patient		

	 Pretreatment	 Posttreatment	 Healthy controls 
	 (n=40),	 (n=32)	 (n=32)

Body weight (kg)	 67.8 (14)a	 69.15 (13)b	 60.6 (12.5)

Body mass index (kg/m2)	 26.7 (6.98)c	 26.85 (6.15)d	 23 (3.52)

Height (m)	 1.60 (0.07)	 -	 1.59 (0.1)

Waist circumference (cm)	 92.35±11.59	 92.87±10.93	 91.31±9.29
a: higher than that of healthy controls (Z=2.148, p=0.032)
b: higher than that of healthy controls (Z=2.437, p=0.015)
c: higher than that of healthy controls (Z=2.431, p=0.015)
d: higher than that of healthy controls (Z=2.652, p=0.008)

Table 3. Comparison of pre- and posttreatment lipid profiles of patients and healthy controls 

	                               Patient		  Healthy 	                            Comparison

	 Pretreatment	 Posttreatment	 controls	 Pretreatment	 Posttreatment 
	 (n=40)	 (n=32)	 (n=32)	  controls	  controls

Triglyceride (mg/dL)	 93.5 (68.75)	 88 (58)	 79.5 (46.5)	 Z=1.332	 Z=1.558 
				    p=0.183	 p=0.119

Cholesterol (mg/dL)	 180.27±39.35	 193.06±41.87**	 168.81±28.23	 t=1.386	 t=2.716 
				    p=0.170	 p=0.009

LDL cholesterol (mg/dL)	 105.5 (45.45)	 111.8 (39.05)**	 92.8 (31.55)	 Z=1.768	 Z=2.592 
				    p=0.077	 p=0.010

HDL cholesterol (mg/dL)	 46.62±9.98*	 49.97±10.45	 51.62±10.30	 t=2.083	 t=0.639 
				    p=0.041	 p=0.525

Non-HDL cholesterol (mg/dL)	 128 (49)**	 129.5 (42)**	 111 (41.25)	 Z=2.046	 Z=2.868 
				    p=0.041	 p=0.004

HDL: high-density lipoprotein; LDL: low-density lipoprotein 
*: lower than that of healthy controls
**: higher than that of healthy controls



tion was found among total duration of illness, duration of last episode, 
number of episodes, and body measurement and biochemical values in pa-
tient group before treatment. There was a negative correlation between 
the HDRS score and waist circumference values (r=−0.392*, p=0.026) and 
fasting glucose levels (r=−0.377*, p=0.033) in the patient group after treat-
ment. It was found that there was a positive correlation among HDRS score 
and body weight (r=0.370*, p=0.037), BMI (r=0.392*, p=0.027), and waist 
circumference values (r=0.458**, p=0.008) in the control group.

DISCUSSION

Effects of Disease and Antidepressants on Body 
Measurement Values
This study aimed to investigate the effects of common psychiatric disor-
ders, such as depression and anxiety, and antidepressants that are fre-

quently used to treat these disorders on metabolic parameters. When 
the findings of body measurements of the patients were reviewed, body 
weight and BMI values were found to be higher in the patient group 
than in the control group, both at baseline and after treatment. In other 
words, it appears that patients gained weight before drug treatment. 
Although this may be related to the selection of patients and healthy 
controls, the finding that patients had higher body weight than randomly 
selected healthy controls remains noteworthy. It is known that patients 
with severe psychiatric disorders such as schizophrenia and bipolar af-
fective disorder gain weight, and this is a risk factor that affects mortality 
and morbidity (1). The results of our study emphasize that weight gain 
independent of treatment occurs in anxiety and depressive disorders. 
There may be several reasons for greater body weight in these patients. 
Lifestyle modifications owing to the disease and disease symptoms such 
as altered appetite, sleep, and physical activity may play a role in weight 
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Table 4. Comparison of pre- and posttreatment biochemical values of patients 

	 Pretreatment	 Posttreatment 
	 (n=32)	 (n=32)	 Comparison

Triglyceride (mg/dL)	 96 (74.75)	 88 (58)	 Z=0.298 
			   p=0.765

Total cholesterol (mg/dL)	 183.66±41.64	 193.06±41.87**	 t=2.431 
			   p=0.021

LDL (mg/dL)	 110.5 (46.24)	 111.8 (39.05)	 Z=1.739 
			   p=0.082

HDL (mg/dL)	 47.12±10.12	 49.97±10.45**	 t=2.683 
			   p=0.012

Non-HDL cholesterol (mg/dL)	 132 (51.75)	 129.5 (42)	 Z=1.794 
			   p=0.073

Fasting blood glucose (mg/dL)	 89.34±6.64	 87.31±9.44	 t=1.557 
			   p=0.130

Insulin (µIU/mL)	 14.9 (8.12)	 12.25 (7.22)	 Z=1.744 
			   p=0.081

HOMA index	 3.29 (1.73)	 2.82 (1.76)	 Z=1.889 
			   p=0.059

HDL: high-density lipoprotein; LDL: low-density lipoprotein; HOMA: homeostasis model assessment
**: higher than pretreatment values

Table 5. Comparison of pre- and posttreatment glucose–insulin levels of patients and healthy controls 

	                               Patient		  Healthy 	                            Comparison

	 Pretreatment	 Posttreatment	 controls	 Pretreatment	 Posttreatment 
	 (n=40)	 (n=32)	 (n=32)	  controls	  controls

Fasting blood glucose 	 88.97±7.61**	 87.31±9.44	 83.75±9.30	 t=2.622	 t=1.521 
(adjusted mean±SD)				    p=0.011	 p=0.133

Insulin 	 17.3 (5.3)	 12.25 (7.23)*	 18.1(13.2)	 Z=0.595	 Z=2.142 
[median (interquartile range)]				    p=0.552	 p=0.032

HOMA index 	 3.48 (1.52)	 2.82 (1.77)*	 3.52 (2.61)	 Z=0.011	 Z=2.001 
[median (interquartile range)]				    p=0.991	 p=0.045

Insulin 	 17.13±1.68	 13.43±2.15*	 19.64±1.88	 F=0.952	 F=4.189 
(adjusted mean±SD)				    p=0.333	 p=0.045

HOMA index	 3.80±0.37	 2.91±0.45	 4.04±0.42	 F=0.177	 F=3.135 
(adjusted mean±SD)				    p=0.675	 p=0.082

SD: standard deviation; IR: interquartile range
*: lower than that of healthy controls
**: higher than that of healthy controls



gain (8). Increased appetite and sleep with reduced activity appear to be 
related to weight gain in patients with depressive disorders. There are 
positive correlations between the severity of depressive symptoms and 
variables such as body weight, BMI, and waist circumference values even 
in healthy controls. In other words, depressive symptoms can be related 
to weight gain in an individual without depression at the diagnostic level. 
Previous studies also demonstrated that increased depressive symptoms 
were associated with weight gain in the general population (42). De-
pression was associated with a particular increase in waist circumference 
values, possibly leading to the development of metabolic syndrome and 
diabetes mellitus (43). 

One of the major results of this study is that there is no change in body 
weight, BMI, and waist circumference values in patients who received 
antidepressant treatment after 8 weeks. In summary, antidepressants 
used in this study appear to have had no significant effect on body mea-
surements during the 8 weeks of treatment. However, waist circumfer-
ence values increased in patients who received escitalopram compared 
with those who received other drugs. Although the number of studies 
investigating the effects of antidepressants on body measurements is 
limited, these studies indicate that long-term use of antidepressants, 
even SSRIs, causes increases in body measurements such as weight, waist 
circumference, and body fat mass (16,36,44). In this study, the lack of 
marked effect on body measurements could be related to the short du-
ration of treatment. However, increased waist circumference values in 
the escitalopram group may support the hypothesis of the increasing ef-
fect of antidepressants on body measurements. In the other antidepres-
sant groups, there was also a numeric increase in waist circumference 
values, which did not reach statistical significance. Given that increased 
waist circumference is more important than weight gain as a risk factor, 
it would be reasonable to suggest that antidepressants can contribute 
to an increased metabolic risk. However, different antidepressants may 
have different effects on body measurements. 

The study included patients with depression, generalized anxiety disor-
der, adjustment disorder with depressed mood, and adjustment disor-
der with anxious mood. Among these, body weight, BMI, and waist cir-
cumference values increased with treatment in patients with depression. 
In other words, the effects of antidepressant treatment on important 
metabolic parameters appear to be marked in depressive patients. This 
could also be interpreted as depression that causes more impairment in 
metabolic parameters compared with anxiety. Previous studies report-
ed that depression, but not anxiety, is related to metabolic syndrome 
(43). Also, in our study, metabolic alterations appear to be related to 
depression.

Effects of Antidepressants on Lipid Profile
In our study, total cholesterol and HDL cholesterol levels were elevat-
ed with antidepressant treatment. Some previous studies reported that 
cholesterol levels increased, whereas HDL cholesterol levels decreased 
after antidepressant treatment (34,36). These findings emphasize that 
antidepressants worsen metabolic status by adversely affecting the lipid 
profile. Similarly, an increase was detected in total cholesterol levels in 
our study. Elevated HDL levels in our study were inconsistent with the 
hypothesis that suggested a negative effect. However, it is observed that 
elevations in total cholesterol levels resulted from elevated HDL levels 
when the comparison was repeated after calculating non-HDL choles-
terol levels. In other words, only HDL levels appeared to increase with 
antidepressant treatment. In conclusion, antidepressants used in this 
study showed a positive effect on the lipid profile during the 8 weeks 
of treatment. Although it is possible to make such an interpretation, in 

general, the heterogeneity of diagnoses and drugs should be considered. 
In the homogenous group of a larger study, it was found that SSRIs have 
different effects on the lipid profile. In the study by Beyazyuz et al. (45), 
total cholesterol and triglyceride levels were elevated by paroxetine but 
were reduced by fluoxetine. Similar to our study results, Yosmaoglu et 
al. (36) found that there was an increase in total cholesterol level and a 
borderline elevation in HDL levels in their study, in which several antide-
pressants were used. In our study, it was observed that total cholesterol 
and HDL levels increased in the escitalopram group, whereas no alter-
ation was observed in the other drug groups. However, the limited num-
ber of patients in these subgroups makes it difficult to draw conclusions 
regarding the effects of different SSRIs; however, it should be noted that 
different SSRIs have different effects on the lipid profile.

Glucose–Insulin Metabolism
At baseline, insulin levels and HOMA index values in the patient group 
were similar to those in the control group, whereas after treatment, 
those values became lower than those in the control group, with a ten-
dency to decrease with treatment. At baseline, fasting blood glucose 
level was higher in the patient group than in the control group, whereas 
after treatment, it decreased to a level similar to that in the control 
group. Higher insulin levels and HOMA-IR index values are associated 
with an increased risk for diabetes mellitus (46). Thus, decreased blood 
glucose and insulin levels and HOMA-IR index values after 8 weeks of 
antidepressant treatment could be interpreted as SSRI use-decreasing 
diabetes risk. Although alterations during this period did not reach clini-
cal significance, these findings may emphasize the altered risk in the long 
term. 

There are contradictory results in studies that investigated the effects 
of antidepressants on insulin sensitivity and glucose homeostasis. Some 
studies suggest that antidepressant use increases the risk for develop-
ment of diabetes mellitus (24,26), whereas some other studies suggest 
positive (28,30) or no effects (27). Our results indicate that 8 weeks of 
SSRI treatment may have a positive effect on glucose–insulin metabo-
lism. Studies emphasizing the increased risk for diabetes with antidepres-
sant use generally involve those demonstrating an association between 
diabetes and antidepressant use in large populations (24,25). However, 
majority of studies assessing glucose metabolism before and after anti-
depressant use demonstrated positive or no effects (27,28). There is a 
need for long-term studies using this methodology.

In summary, depression is associated with impaired glucose metabolism, 
and the effects of antidepressant use on glucose metabolism appear 
to be unclear. In our study, we failed to demonstrate this association 
as it did not comprise depressive patients alone. However, our results 
present evidence that suggest that short-term antidepressant use has 
positive effects on glucose metabolism. 

Limitations
Although the number of participants was sufficient in the patient and 
control groups, the numbers were decreased when the groups were 
stratified into subgroups according to drugs and diagnoses. In addition, 
the number of male participants was lesser than that of females, al-
though the female/male ratios were similar in the patient and control 
groups. This makes it difficult to analyze with respect to sex. However, 
we cannot generalize the results because of the small number of male 
patients. There was a significant difference in BMI values between the 
patient and control groups. However, BMI values were used as covari-
ates in the statistical analyses of hormone values to eliminate the impact 
of this difference. Moreover, the study period of 8 weeks might have 
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been insufficient to allow the effects on body measurements and met-
abolic parameters to be revealed. However, our study period is longer 
than that of similar studies and allowed us to detect some changes. Nev-
ertheless, it would be interesting to determine how body measurements 
change in these patients in a longer follow-up, such as 6 or 12 months. 
We previously reported serum neuropeptide Y levels in these patients 
and alteration in neuropeptide Y levels during 6 months of antidepres-
sant treatment in some of them (47).

CONCLUSION
In conclusion, this study shows that there is weight gain independent 
of the treatment in disorders that present with anxiety and depressive 
symptoms. Antidepressants used in this study appeared to have had no 
significant effect on body measurements during 8 weeks of treatment. 
Decreased insulin level and HOMA index value and increased HDL lev-
els with antidepressant treatment demonstrated the positive effect of 
antidepressants on the glucose–insulin system and lipid profile. These 
positive alterations may also be a result of improvement in the de-
pressive symptoms. Improvement of depressive symptoms might have 
caused positive changes in lifestyle such as regular feeding and physical 
activity. Consequently, both metabolic alterations independent of drug 
use and metabolic effects of antidepressant drugs occur in diseases that 
present with anxiety and depressive symptoms. There is a need for stud-
ies with larger sample size and long-term follow-up.
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