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ABSTRACT

Background: Selective Serotonin Reuptake Inhibitors (SSRIs) and Serotonin Norepinephrine Reuptake Inhibitors
(SNRIs) are the most commonly prescribed antidepressants but changes in body weight (BW) is a concern with the
chronic use of antidepressant. We observed the effect of SSRIs and SNRIs on BW and body mass index (BMI) in patients
on long-term therapy while avoiding the other confounding factors.

Objectives: To assess and compare the changes in BW and BMI in patients on monotherapy with either SSRIs
(escitalopram, sertraline or fluoxetine) or SNRIs (duloxetine, venlafaxine or desvenlafaxine).

Methods: In a cross-sectional, hospital-based, comparative study, the patients on monotherapy with- sertraline,
fluoxetine, escitalopram, venlafaxine, desvenlafaxine or duloxetine for a period of > 24 weeks were evaluated for the
changes in their BW and BMI. In patients showing a change in weight, causality assessment was done by Naranjo’s
algorithm and severity assessment by modified Hartwig and Siegel scale.

Results and Conclusion: Fifty-eight patients were included (SSRIs = 30; SNRIs = 28). Escitalopram and sertraline were
associated with increases in BW and BMI, whereas fluoxetine, duloxetine, venlafaxine, and desvenlafaxine showed
reductions. Median weight gain with escitalopram and sertraline was 2.0 kg (IQR 1.5) and 2.0 kg (IQR 1.0), respectively.
Fluoxetine showed mean reductions of 1.20 £ 1.32 kg in BW and 0.44 £ 0.50 kg/m? in BMI. Statistically significant
changes were observed with SSRIs but not with SNRIs. Between-group analysis demonstrated significantly greater
weight gain with SSRIs compared with weight reduction with SNRIs (p < 0.001). All changes were classified as probable
and mild. As weight changes remained <5% of baseline BW over >24 weeks, they may not be considered clinically
meaningful. These findings suggest that SSRIs and SNRIs have a relatively favourable weight profile in patients without
significant comorbidities or concomitant medications.
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INTRODUCTION

Antidepressants are employed in the treatment of a wide
range of clinical conditions with major use in psychiatric
disorders such as the management of depression, anxiety
and mood disorders, personality disorders, eating
disorders, substance use disorder and chronic pain
syndromes,) and its prescription is showing an upward
trend globally.® A positive association between
antidepressants and weight gain is documented in clinical

trials.®® Depression and obesity are interrelated, though the
underlying mechanisms are complex and poorly
understood, particularly with long-term use.The patients
on antidepressants show a tendency towards weight gain,
while the underlying cause for the same is still debated, as
the changes in BMI could be owing to the disease, drugs
or the global increase in obesity.

Presently, Selective Serotonin Reuptake Inhibitors (SSRIs)
and Serotonin Norepinephrine Reuptake Inhibitors
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(SNRIs) are the preferred antidepressants globally for the
advantages they offer over the earlier used agents due to
their specific receptor selectivity. Some of the common
adverse effects seen with these agents are sexual
dysfunction, drowsiness, weight gain or loss, insomnia,
anxiety, dizziness, headache and dry mouth. Among
various adverse effects, the effect of SSRIs and SNRIs on
body weight changes have shown unpredictable results in
different scenarios, & > 9 with a few proving a positive
association. ) These agents may bring about weight gain,

weight loss or some have been found to be weight neutral.
(5)

In addition, changes in body weight can adversely affect
the patient adherence to the therapy and most of the data
on this regard is from the western population.® ¥ In
previous studies, the patients were on multiple
medications, had associated co-morbid conditions, and
were followed up for a short duration of time (< 3
months).

Hence, the present study aims to observe the effect of
different SSRIs (escitalopram, fluoxetine, sertraline) and
SNRIs (venlafaxine, desvenlafaxine, duloxetine) on body
mass index in adult Indian patients on long term therapy
(>24 weeks).

MATERIALS & METHODS

This  cross-sectional,  hospital-based,  prospective
observational, comparative study was conducted by the
departments of Pharmacology and Psychiatry of a tertiary
care teaching hospital, after obtaining approval from the
Institutional Ethics Committee, registered with the
Department of Health Research, India. Prospective
patients were screened after obtaining a written informed
consent. The study aimed to assess and compare the
changes in body mass index (BMI) in patients on long-
term treatment with SSRI or SNRI.

Patients between 18-65 years of either sex, on
monotherapy with either SSRIs (sertraline, fluoxetine or
escitalopram) or SNRIs (venlafaxine, desvenlafaxine or
duloxetine) irrespective of their diagnosis for a period of
=24 weeks were included. Patients with comorbid medical
conditions, on long term treatment with other medications
that may affect body weight or history of with substance
abuse were excluded.

Demographic data, diagnosis and treatment details were
recorded. Baseline weight (kilograms) and height (metres)
of the patient was obtained from the case records, current
weight and height of the patient were noted when the

patient visited the outpatient department. Body weight was
measured with an analogue scale weighing machine and
height with a wall mounted height measuring scale, BMI
was calculated and recorded.®) Based on the WHO BMI
cut-offs, the patients were categorized into either normal,
underweight, overweight or obese.!” The changes in the
weight and BMI in each patient were calculated. In
patients showing a change in weight, causality assessment
was done by Naranjo’s algorithm and severity assessment
by modified Hartwig and Siegel Scale. (12

Patients were categorized into Group 1 — those who were
on SSRIs and Group 2 - those who were on SNRIs.

STATISTICAL ANALYSIS

Statistical analysis was performed using Microsoft Excel
and Jamovi statistical software (The jamovi project
(2025). jamovi (Version 2.6) [Computer Software].
Retrieved from https://www.jamovi.org). Descriptive
statistics were applied to obtain the mean and frequency of
the demographic and clinical data. The continuous
variables were expressed either as mean £ SD or median
(IQR) depending on its distribution. The Shapiro—Wilk test
was used to assess normality of data. Within-group
comparisons were performed using paired Student’s t-test
or Wilcoxon signed-rank test depending on normality.
Between-group comparisons between SSRI and SNRI
groups were performed using independent samples t-test.
Effect sizes were estimated using Cohen’s d for t-tests and
rank-biserial correlation (r) for the Wilcoxon signed-rank
test. A p-value <0.05 was considered statistically
significant.

RESULTS

We enrolled 58 patients (Group 1: 30; Group 2: 28), the
mean+SD age of the patients was 37.29+7.54 years.
Patients in the age group 31-40 years comprised 48.2% of
the study population, while those aged >41 years were
32.8% and <30 years formed 19%.

There were 39 (67.24%) females.

In Group 1, patients were on escitalopram (n=11, 37%),
fluoxetine (n=10, 33%) and sertraline (n=09, 30%). In
Group 2, patients received duloxetine (n=10, 36%),
venlafaxine (n=09, 32%) and desvenlafaxine (n=09, 32%).
There was no statistically significant difference between
the two groups in terms of age, gender distribution, body
weight and duration of treatment.

Tables 1 and 2 tabulate the demographic and baseline
characteristics.

Table 1. Demographic characteristics

Parameters SSRIs SNRIs Total
Female 20 (51.28%) 19 (48.72%) 39 (67.24%)
Male 10 (52.63%) 09 (47.37%) 19 (32.76%)
Total 30 (51.72%) 28 (48.28%) 58 (100%)
Physical exercise 21 (47.73%) 23 (52.27%) 44 (75.85%)
Consumption of alcohol 01 (25%) 03 (75%) 04 (6.9%)
Smoking 01 01 02 (3.45%)
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Table 2: Baseline characteristics of the study population

Parameters | Mean< SD | Range | t value | p value
Age (years)
SSRIs 35.73£7.31 17-49 1.654 0.104
SNRIs 38.96 £ 7.57 21-53
Duration of treatment (in months)
SSRIs 7.43£1.72 6-12 0.705 0.484
SNRIs 7.14+1.63 6-14
Body weight at baseline (in kgs)
Mean+ SD Median (IQR) t value p value
SSRIs 59.6+ 8.69 58 (53-68.75) 0.661 0.512
SNRIs 58.07+£7.76 60 (53.75-62.5)

Dose of each drug

Escitalopram dose varied between 5 mg- 20 mg (Smg
30%,10 mg 50%, 15 mg and 20 mg, 10% each); fluoxetine
at dose of 20 mg (70%) and 40 mg (30%), sertraline at 25
mg (44%) and 50 mg (56%) was given. Duloxetine at 30
mg (30%) and 40 mg (70%), venlafaxine at a dose of 37.5
mg (56%) and 75 mg (44%), desvenlafaxine at 50 mg
(89%) and 150 mg (11%) were prescribed.

Diagnosis

The patients in the study were diagnosed with generalized
anxiety disorder (GAD) (n=31, 53.45%), obsessive
compulsive disorder (OCD) (n=14, 24.14%), depression
(n=10, 17.24%) and panic disorders (n=03, 5.17%).

SSRIs were prescribed to 19 (32.76% of the study
population) patients with GAD, nine (15.52%) patients
with OCD and one patient each with depression and panic
disorders. SNRIs were prescribed to 12 (20.69%) patients
with GAD, nine (15.52%) with depression, three (5.17%)
with OCD and two (3.45%) with panic disorder.

76% of the total patients exercised regularly; a greater
proportion of the study population were non-alcoholics
(alcohol consumers 7%) and non-smokers (3%).

Changes in body weight and BMI

On comparing the groups (Group 1 and 2), an independent
samples t-test revealed a statistically significant difference
in BMI change between patients receiving SSRIs and

SNRIs (t(56)=4.07, p<0.001). Patients treated with SSRIs
showed an overall increase in BMI, whereas those
receiving SNRIs demonstrated a reduction in BMI.

Weight Changes (Table 3)

In Group 1, among patients receiving SSRIs, differential
effects on body weight were observed. Patients treated
with escitalopram demonstrated a statistically significant
increase in median weight of 2.00 kg (IQR 1.5). As the
data were non-normally distributed, Wilcoxon signed-rank
test showed a significant difference (W=66.0, p=0.003),
with a strong effect size (rank biserial correlation = 1),
indicating a consistent weight gain trend.

Similarly, patients on sertraline experienced a significant
median weight gain of 2.00 kg (IQR 1.00) (W=45.0,
p=0.008), also demonstrating a strong effect size (rank
biserial correlation = 1). In contrast, patients receiving
fluoxetine showed a statistically significant reduction in
weight (mean change —1.20 kg; t(9)= —2.88, p<0.05), with
a large effect size (Cohen’s d =—0.91).

In group 2, among serotonin-norepinephrine reuptake
inhibitors (SNRIs), patients treated with duloxetine
exhibited a small mean reduction in weight (—0.6 kg),
which wasn’t statistically significant. Patients on
venlafaxine and desvenlafaxine showed modest mean
weight reductions (—1.11 and —1.22 kg respectively);
however, these changes were not statistically significant
(p>0.05), despite moderate effect sizes.

Table 3: Within-Group Changes in Body Weight Following >24 Weeks of SSRI and SNRI monotherapy Within-group
changes in weight after >24 weeks of SSRI and SNRI monotherapy

Drug nght change Normality test | Statistical test Effect size
SSRIs
. Wilcoxon signed-rank:

Escitalopram 2.00 (1.50) p<0.05 W = 66.0, p =0.003* r=1

. _ Paired t-test: #(9) = —2.88, p | Cohen’s d =
Fluoxetine 1.20+1.32 p>0.05 —0.018* 091

. Wilcoxon signed-rank: _

Sertraline 2.00 (1.00) p<0.05 W = 45.0, p =0.008* r=1
SNRIs
Duloxetine | —0.6£2.76 | p>0.05 | Paired t-test: t(9) = —0.69, p | Cohen’s d =
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=0.509 —0.22
. _ Paired t-test: t(8) = —2.06, p | Cohen’s d =
Venlafaxine 1.11+1.62 p>0.05 ~0.073 —0.69
. _ Paired t-test: t(8) = —2.14, p | Cohen’s d =
Desvenlafaxine | —1.22+1.72 p>0.05 ~0.065 071

Weight change values are expressed as mean + SD or
median (interquartile range) depending on distribution.
Normality was assessed using the Shapiro—Wilk test.
Paired t-test was used for normally distributed data and
Wilcoxon signed-rank test for non-normal data. *p
value<0.05 considered as significant.

BMI Changes: (Table 4)

Within-group changes in BMI were analyzed using paired
Student’s t-test for normally distributed variables and the
Wilcoxon signed-rank test for non-normally distributed
variables, after assessing normality with the Shapiro—Wilk
test. Among patients receiving escitalopram, a statistically
significant increase in BMI was observed t(10) =9.13,

p<0.05. Similarly, patients treated with sertraline
demonstrated a significant increase in BMI (W = 45.0,

p<0.05). In contrast, treatment with fluoxetine showed a
statistically significant reduction in BMI with t (9) =
—2.70, p<0.05. Among the SNRIs, patients receiving
duloxetine showed a reduction in BMI though not
statistically significant t(9) = —0.69, p>0.05. Similarly,
treatment with venlafaxine and desvenlafaxine showed a
decrease in BMI; however, these changes were also not
statistically ~ significant. = For the  between-group
comparison, an independent samples t-test revealed a
statistically significant difference in BMI change between
patients receiving SSRIs and SNRIs (t(56) = 3.99, p <
0.001; Cohen’s d = 1.05). Patients treated with SSRIs
showed an overall increase in BMI, whereas those
receiving SNRIs demonstrated a reduction in BMI.

Table 4: Within-Group Changes in BMI following >24 Weeks of SSRI and SNRI Monotherapy Within-group changes in
BMI after >24 weeks of SSRI and SNRI monotherapy

Drug BMI change (kg/m?) ‘ Normality test Statistical test ‘ Effect size
SSRIs
Escitalopra 1.12+0.4 p>0.05 Paired t-test: t(10) =9.13, Cohen’s d =
m p<0.001* 2.75
Fluoxetine —0.44+ 0.51 p>0.05 Paired t-test: t(9) = —2.70, Cohen’s d =
p =0.024* —0.85
Sertraline 0.78 (0.35) p<0.05 Wilcoxon signed-rank: r=1
W =45.0, p=0.004*
SNRIs
Duloxetine —0.25+1.15 p>0.05 Paired t-test: t(9) = —0.69, Cohen’s d =
p=0.510 —0.22
Venlafaxin —0.42+0.63 p>0.05 Paired t-test: t(8) = —2.06, Cohen’s d =
e p=0.077 —0.68
Desvenlafa —0.48+0.67 p>0.05 Paired t-test: t(8) = —2.14, Cohen’s d =
xine p=0.065 —0.71

BMI change values are expressed as mean = SD or median
(interquartile range) depending on distribution. Normality
was assessed using the Shapiro—Wilk test. Paired t-test was
used for normally distributed data and Wilcoxon signed-
rank test for non-normal data. *p value<0.05 considered as
significant.

Among those who received SSRIs, three patients became
overweight from normal weight and with SNRIs, two
patients reduced weight and became normal weight (table
5).

Table S: BMI category distribution among patients receiving SSRIs and SNRIs at baseline and 6 months

BMI range | Nutrition status | Baseline | At month 6
SSRIs
17-18.49 Mild underweight 0 0
18.5-24.9 Normal 20 (66.66%) | 17 (56.66%)
>25 Overweight 10 (33.33%) | 13 (43.33%)
25-29.9 Pre-obese 0 0
SNRIs
17-18.49 Mild underweight 1 (3.57%) 1 (3.57%)
18.5-24.9 Normal 19 (67.85%) 21 (75%)
>25 Over weight 8 (28.57%) 6 (21.42%)
25-29.9 Pre-obese 0 0
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Causality assessment was done as per Naranjo’s algorithm
which showed that all the observed body weight changes
belonged to the probable category. No case could be
labelled as certain or definite. Severity was assessed by
modified Hartwig and Siegel scale. All the cases of weight
change were graded as mild.

DISCUSSION

There is a paucity of data on weight changes with
antidepressants, particularly with long term (>24 weeks)
therapy in Indian population. © Majority of these studies
were conducted to see the body weight changes in the
setting of short-term therapy (<12 weeks). There is a
specific relevance of the duration of therapy in case of
SSRIs and SNRIs due to their unique mechanism of
action. These agents enhance serotonergic and
noradrenergic neurotransmission by blocking serotonin
transporter and norepinephrine transporter respectively. On
repeated treatment with these drugs, there is a gradual
downregulation and desensitization of these auto receptor
mechanisms, requiring few weeks to exert their action.
Moreover, SSRIs and SNRIs are used for long duration (>
24 weeks) in diseases such as depression, anxiety
disorders and obsessive-compulsive disorders and chronic
therapy is said to be one of the causes for weight gain.
Frequently used SSRIs are escitalopram, fluoxetine,
sertraline and SNRIs include venlafaxine, desvenlafaxine
and duloxetine, and we compared these agents.

Weight changes associated with the use of antidepressants
appear to be less pronounced in the elderly population
(>65 years), while younger patients tend to experience
greater weight gain, as observed in few studies.(*!7”
Generally, weight remains either constant or reduces in the
elderly due to reduced food intake and less physical
activity, and antidepressants may have less impact on
weight in this subset of patients. Our study population
predominantly had younger patients and significant weight
changes were observed, particularly among those
receiving SSRIs. Weight gain associated with
antidepressant therapy may be particularly concerning for
young female patients. As our study population showed
female predominance, monitoring weight changes during
treatment becomes clinically relevant.

The effect of individual antidepressants on weight and
BMI varies according to the duration of treatment. Various
studies have analyzed the relationship between
antidepressants and weight gain with short-term use of
eight months to two years.? In our study, the mean duration
of the treatment was 7.43%1.72 months in the SSRI group
and 7.14+1.63 months in the SNRI group. A 10-year
follow-up study involving the analysis of data of 2,94,719
patients has confirmed a strong temporal association
between consumption of antidepressants and weight gain
(=5% from baseline). Duration of treatment is a
determining factor as highest weight gain occurs during
27 and 3" year of treatment, with 46.3% higher in 2™ year

and can be seen up to 5 years.!® Lee et al., even
hypothesized  that  increased  consumption  of
antidepressants with rising psychiatric illness could be one
of the contributing factor for increasing obesity,
particularly in the high-income countries. (! The current
study observed patients receiving antidepressant therapy
for up to 12 months; however, longer-duration studies are
desirable to clarify the long-term effects of antidepressants
on body weight. Studies have documented an increase in
the range of 0.14 to 1.38 kgs over a period of 12 weeks to
8 months with escitalopram. 2% 2D [n the current study, an
increase in weight between the range of 2-5 kg over a
period of 6-12 months was recorded in patients on
escitalopram. SSRIs and weight gain bear a positive
association. Weight gain is reported with long-term use of
escitalopram in elderly, however, in comparison with
nortriptyline/tricyclic antidepressants, the weight gain is
not significant. (0.14 Kg in 12 weeks). ?!:*? Escitalopram
does not bring significant weight gain and remained
almost stable, hence, can be used in those who are
overweight or obese, however, a mindful watch on eating
and physical activity is required. @V

The mean increase with sertraline is reported to be in the
range of 1-1.5 kgs for sertraline over a period of 26-32
weeks treatment. ?* 29 We observed an increase in weight
in the range of 1-2 kg in our study reflecting a similar
trend as other studies. The weight and BMI increase with
the drug were observed to be statistically significant.

Fluoxetine in our study population did show a reduction in
weight and BMI. In our study, fluoxetine reduced weight
on an average of 1.2 kg and an average BMI by 0.44
which was statistically significant. In the western
population, fluoxetine long-term treatment induced
minimal weight changes ranging from a loss of 0.2% of
body weight at baseline to a gain of 0.9%.%29A
randomized trial showed a mean weight gain of 3.0 kg in
patients on one year treatment.?”. A study reported that in
those with normal weight, fluoxetine increased weight (4.4
Ibs), while overweight patients recorded weight loss
(3.31bs); the trend was not consistent among those who
were underweight.®® Serralde-Zufiiga et al.,(2022) have
observed weight loss (-2.7 kg; p < 0.001) and drop in BMI
(-1.1 kg/m?) with fluoxetine compared to placebo. ®® In a
comparative study with placebo, fluoxetine though showed
weight loss during treatment (fluoxetine: -8.2 kg; placebo:
-4.5 kg; P < 0.05) but weight regained, whereas those in
the placebo group did not.®® 'Brunner et al., have noticed
weight gain when fluoxetine is administered with
olanzapine ( >7%, in 55.7% of patients). ®V In our study,
SSRIs as a class did not demonstrate a uniform trend with
respect to weight changes; escitalopram and sertraline
were associated with weight gain, whereas fluoxetine was
associated with weight loss.

Data on duloxetine, venlafaxine, and desvenlafaxine is
limited. Analysis of pooled data showed a marginal weight
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loss of 0.5 kg with duloxetine with short term treatment
followed by modest weight gain on longer-term treatment.
G2 However, these changes were statistically not
significant. Weight changes induced by duloxetine were
modest in our study and weren’t statistically significant.
Duloxetine induced weight reduction and corresponding
decrease in BMI finds its clinical applications in
conditions such as binge eating, which needs further
exploration. 33¥ No significant weight changes were seen
with  venlafaxine in treatment resistant major
depression.®% Similar observations were reported by
Allard et al., boosting the support for a weight neutral
agent.®®3" A comprehensive review by Serretti &
Mandelli., concluded that the venlafaxine causes a modest
weight reduction of 0.5 kg and desvenlafaxine recorded a
mean weight loss of 0.8 kg on 12-week treatment with the
drugs. @ In our study, venlafaxine and desvenlafaxine
showed a negligible weight change which was not
statistically significant.

Ranjbar et al., in a review article analysed the association
between antidepressants and body weight and observed
that SSRIs are associated with weight gain, though with
inconclusive conclusion about individual agents.® A
cross-sectional study has demonstrated a positive
relationship between the antidepressants and body weight,
with a prevalence of weight gain of 55%, and >7% weight
gain in 40.6% with newer agents (citalopram,
escitalopram, sertraline,  paroxetine,  venlafaxine,
duloxetine, mirtrazepine.®®

BMI, 28.57% patients were overweight and 3.57% were
mildly underweight. However, for Asian population WHO
has introduced an additional BMI cut-off point of 23
within the normal BMI range due to an increased
predilection for type 2 diabetes mellitus and
cardiovascular diseases seen in these patients. According
to this cut-off, 63.33% subjects in SSRIs and 57.14% in
SNRIs had a BMI >23. It implies that majority of the
study participants belonged to the at- risk group and
therefore an extreme caution must be taken in these
patients while prescribing drugs which can induce weight.
On the contrary, in patients who are overweight, an
antidepressant causing weight loss can be prescribed if
therapeutically indicated.

Choosing the antidepressant selectively according to the
weight is therefore preferred. For example, for those who
are overweight and obese, weight-neutral agents can be
prescribed. In our study, although within-group analyses
revealed significant weight gain with escitalopram and
sertraline and weight reduction with fluoxetine, class-wise
comparison between SSRIs and SNRIs did not
demonstrate a clear uniform pattern. This suggests that
antidepressant-associated weight changes may be drug-
specific rather than purely class-dependent. Pooling
medications within a class may obscure clinically
meaningful differences at the individual drug level.
Moreover, it has been documented that weight also
influences the response to antidepressants with obesity
decreasing the response.”

Associated comorbidities with weight gain, and depression
can result in unfavorable clinical outcomes. This makes it
difficult to establish if the antidepressant alone has led to
these changes. Hence, body weight is an important factor
to be considered in evaluating the outcome(s) of therapy,
and hence selecting a suitable antidepressant and

customizing treatment options is highly recommended. ¢!
40)

Small sample size and single-center study, however, stops
us from arriving at a definite conclusion. A prospective
study with a longer duration of follow-up, comparison
with a control group would have guided us better and
further towards more robust findings. Eliminating the
confounding factors, considering diet and physical
activities, socio-economic status, and correlation of the
body weight and BMI changes with the dose of the drug
would also have yielded more useful information. There is
no guideline on the use of antidepressants based on BMI
or measures to minimize weight gain when on these
agents. We hope our results will be considered by the
regulatory agencies while drafting guidelines in the future
for antidepressant use.

Conclusion: Overall, these findings reinforce that
antidepressant-associated weight changes are drug-specific
rather than purely class-specific. From a clinical
standpoint, SSRIs such as escitalopram and sertraline may
warrant closer metabolic monitoring during long-term
therapy, whereas fluoxetine and SNRIs may be preferable
in patients where weight gain is a concern. However, the
change in body weight observed in our patients remained
<5% of baseline body weight over 24 weeks of therapy
and may therefore not be considered clinically meaningful.
In patients without significant comorbidities or
concomitant medications, as represented in our study
population, these antidepressants appear to have a
relatively favourable weight profile.
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