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The association of antidepressant monotherapy and weight 
change in a Middle Eastern psychiatric population
Joseph El-Khourya, Antoine Beaynoa, Martine Elbejjanib,  
Mary Abed Al Ahadb, Ghaidaa Majaria, Amanda Ahmada and Paul Noufia 

Genetic and lifestyle factors influence weight changes 
secondary to antidepressants. However, the association 
between antidepressants and weight changes is seldom 
studied in Middle Eastern populations who have a unique 
genetic, lifestyle and dietary profile. This is a chart-
based retrospective longitudinal study that describes 
the 6-month evolution of weight in outpatient Lebanese 
adults initiated on serotonin reuptake inhibitor (SRI) 
antidepressant monotherapy, with the exclusion of 
confounders with metabolic implications. A linear mixed 
model was used to estimate the association of weight with 
time. Demographic factors were tested for interaction with 
the model. The sample consisted of 200 antidepressant 
trials. After adjusting for baseline weight, age, and sex, 
weight did not change significantly from week 1 to week 
4 (P = 0.530) but significantly increased by 0.15 kg/week 
from week 4 to week 24 (P < 0.05). Sex, baseline weight, 
alcohol use, tobacco use, and presence of metabolic 
condition(s) did not affect weight change  

(P > 0.05). The same changes were observed across 
all SRIs and diagnoses. Our results show that SRI 
monotherapy is associated with weight gain throughout 
the treatment course in a Middle Eastern population. We 
recommend judicious prescription of SRIs and clinical 
vigilance over weight throughout the course of treatment 
in these populations. Int Clin Psychopharmacol 35: 
201–207 Copyright © 2020 Wolters Kluwer Health, Inc. All 
rights reserved.
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Introduction
Antidepressants are some of the most widely prescribed 
medications globally, and the rate of their use across pop-
ulations has increased by over 400% over the past two 
decades (Pratt et al., 2017). Twenty-six million prescrip-
tions were issued in the years 2017 and 2018 in Australia 
(Australian Institute of Health and Welfare, 2019). 
Similarly, in the USA, antidepressants are currently the 
third highest prescription medication and more than 10% 
of Americans are prescribed antidepressants at any given 
time (Blumenthal et al., 2014; Pratt et al., 2017).

In parallel, obesity is a growing public health problem 
that contributes to an annual medical cost of 147 billion 
dollars in the USA (Hales et al., 2017). On a worldwide 
level, it is estimated that up to 205 million men and 297 
million women over the age of 20 are living with obesity 
(Finucane et al., 2011). It is particularly highly prevalent 
in the population of the Middle Eastern countries (Mallat 
et al., 2016) where cardiovascular disease is the leading 
cause of death (Global Burden of Disease Study, 2015).

Treatment with an antidepressant medication increases 
the odds of developing metabolic syndrome by 50% 
(Pyykkonen et al., 2012). One of the most commonly 
reported side effects of antidepressants is weight gain 
with an average prevalence of 65.3% (Cartwright et al., 

2016). In a 2018 study, El Asmar et al. (2018) report that 
early weight gain during the first month of antidepressant 
treatment is associated with an increased risk of develop-
ing a metabolic syndrome during the 6 months of treat-
ment. Antidepressants are usually prescribed for at least 6 
months and often longer; sustained compliance is essen-
tial for achieving and maintaining successful remission. 
In a study published in 2000, Cash and Brown et al. (2000) 
showed that the knowledge of the effect of antidepres-
sants on weight influences women’s choice of treatment 
for depression. Therefore, a tailored clinical decision on 
the choice of antidepressant in large part depends on the 
adverse effect profile of the medication, in addition to its 
efficacy.

Contrary to tricyclic antidepressants (TCAs) and mono-
amine oxidase inhibitors, newer generation antidepres-
sants are not conclusively associated with weight changes 
(Kachur et al., 2005; Salvi et al., 2016). Most consistently, 
paroxetine is shown to be associated with weight gain 
whereas fluoxetine is believed to cause short-term weight 
loss over the first few months that is reversible with con-
tinued treatment. Other molecules are generally found 
to be weight-neutral or to cause non-significant weight 
changes (Allard et al., 2004; Serretti and Mandelli, 2010; 
Blumenthal et al., 2014; Salvi et al., 2016).
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One popular hypothesis is that weight gain among indi-
viduals with depression started on antidepressants can be 
attributed to the remission of the depressive symptoms, 
including appetite disturbances and weight changes 
which are one of the diagnostic criteria in the Diagnostic 
and Statistical Manual of Mental Disorders, fifth edi-
tion (DSM-5) (American Psychiatric Association, 2013). 
However, a closer analysis adjusting for confounders 
points to a more complex relationship where antidepres-
sants are independently associated with weight changes 
(Rigler et al., 2001; Schwartz et al., 2004; Virk et al., 2004; 
Su and Tsang, 2006; Kivimaki et al., 2010; Serretti and 
Mandelli, 2010; Dent et al., 2012). Most studies agree 
that lifestyle modifications play a role in this association 
(Paykel et al., 1973; Costa E Silva et al., 2001; Kutscher 
et al., 2001; Reif and Pfuhlmann, 2002; Himmerich et al., 
2004; Esen-Danaci et al., 2008; Davison, 2013). These 
include increased sedentarism (Kazui et al., 2017), 
changes in the relationship with food and more disin-
hibition in food intake (Davison, 2013), a higher daily 
caloric intake with reports ranging from 215 to 500 Kcal/d 
(Jensen-Otsu and Austin, 2015), and a shift to a Western 
dietary pattern (Kazui et al., 2017). Multiple studies have 
also investigated the role of the genetic makeup in the 
occurrence of this side effect, suggesting variations in 
weight changes across populations (Zimmermann et al., 
2003; Secher et al., 2009).

Most of the literature examining the association between 
antidepressants and weight changes is based on west-
ern populations. Given what is known of the genetic, 
lifestyle and dietary factors influencing weight changes, 
extending the knowledge to other less-studied popula-
tions seems important. This study aims to establish the 
association between serotonin reuptake inhibitor (SRI) 
antidepressant treatment and weight changes in a clinical 
sample of the Lebanese population. Its findings may help 
clinical decision-making in this specific context and iden-
tify the factors that can influence weight change in adults 
on monotherapy with SRI antidepressants.

Methods
The study was approved by the American University of 
Beirut Medical Center Institutional Review Board.

Study design
This is a chart-based retrospective longitudinal 
study to describe changes in weight over 6 months 
in adult patients initiated on newer-generation anti-
depressants. Irrespective of brands, all selective SRIs 
(SSRIs), serotonin-norepinephrine reuptake inhib-
itors (SNRIs), and the serotonin modulator antide-
pressant (Vortioxetine) were included in the study. 
Medical charts of patients seen in the psychiatry out-
patient clinics of the American University of Beirut 
Medical Center between January 2016 and August 
2018 were reviewed by trained researchers between 

March 2018 and August 2018. All relevant clinical data 
were recorded from the chart as entered. Weight was 
recorded at baseline (i.e. time of initiation of the anti-
depressant) and any subsequent clinical assessment in 
the following 6 months.

Inclusion and exclusion criteria
The study sample included adult patients above 18 years 
of age that were started and maintained for a minimum 
duration of 1 week on one of the following antidepres-
sants: sertraline, escitalopram, fluvoxamine, fluoxetine, 
paroxetine, venlafaxine, duloxetine, and vortioxetine. 
To account for the fact that appetite disturbances are 
included in the diagnostic criteria of all depressive dis-
orders in the DSM-5 (American Psychiatric Association, 
2013) and that appetite is expected to change with the 
initiation of antidepressant treatment, all diagnoses and 
psychiatric presentations were included except for those 
with an identified eating disorder. To be included, the 
patient also needed to have at least one weight record-
ing other than the baseline weight at the initiation of 
the treatment. We excluded patients with a documented 
history of bariatric surgery and thyroid disease. As we 
aimed to study the effect of antidepressants as mono-
therapy, we excluded patients concomitantly taking met-
formin, antipsychotics, mood stabilizers, and stimulants 
because of their known metabolic effects. Patients taking 
benzodiazepines, non-benzodiazepine hypnotic drugs 
(Zopiclone, Eszopiclone, Zaleplon, and Zolpidem), other 
weight neutral sleeping aids, and undergoing psychother-
apy were included.

Statistical analysis
We first ran a linear mixed model with time in weeks 
entered continuously to describe the overall association 
of weight with time on treatment adjusting for age, sex, 
and baseline weight. To further investigate the shape 
of weight changes as a function of time since treatment 
initiation and identify time ranges with potentially dif-
ferent weight changes, we used locally weighted scatter-
plot smoothing (LOWESS) to plot the linear predictions 
of weight in kilograms (obtained from the linear mixed 
model adjusted for age, sex, and baseline weight) ver-
sus time. The plots showed a change in association at 4 
weeks, which was further confirmed with cubic splines. 
Accordingly, the final models were linear mixed models 
that incorporated linear spline for the time in weeks with 
one knot at week 4 and adjusted for age, sex, and base-
line weight. In sensitivity analyses, we considered base-
line weight as one of the repeated outcome measures and 
conclusions were unchanged.

The relation of lifestyle and socio-demographic factors 
with weight change was assessed by adjusting for them in 
the mixed model with linear spline and by testing their 
interaction with time to identify the factors that modify 
the changes in weight through time.
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The small sample size did not allow for head-to-head 
comparisons between individual antidepressant medi-
cations. However, we were able to run a multiplicative 
interaction for fluoxetine versus all other antidepressants. 
We also ran a multiplicative interaction for depressive 
disorders versus all other diagnoses.

Means and SDs were computed for continuous variables; 
categorical variables were described in frequencies and 
percentages. Statistical significance was reported at a 
level of significance of 5% (P-value ≤0.05). The analysis 
was carried out using the STATA software (version 14).

Results
Sample characteristics
A total of 3059 medical charts were reviewed. We obtained 
a sample of 200 cases that met all inclusion and exclu-
sion criteria. Two cases were excluded because of miss-
ing data for the variables of age and sex. The duration of 
follow-up ranged from a minimum of 1 week to a maxi-
mum of 24 weeks with an average follow-up time of 10 
weeks. The baseline weight of the included population 
ranged from 40 to 124 kg, with a mean of 71 kg. Summary 
characteristics of the study population are presented in 
Table 1. The mean age (±SD) was 36 years (±13). 53% 
of the population were females, 43% were smokers, 37% 
were alcohol users, and 12% had at least one of the fol-
lowing metabolic conditions: dyslipidemia, hypertension, 
and diabetes mellitus.

The primary diagnosis of the included patients and the 
class and molecule of antidepressant initiated are shown 
in Table 2. The majority of the population had a primary 
diagnosis of a depressive disorder (major depressive disor-
der, dysthymia) (41.4%) or a diagnosis of an anxiety disor-
der (social anxiety disorder, generalized anxiety disorder, 
panic disorder) (36%) (according to the DSM-5) (American 
Psychiatric Association, 2013). In our sample, 44.4% of the 
patients had more than one psychiatric diagnosis. Most 

of the antidepressants used in our sample belonged to 
the SSRI category (88.4%). SNRIs and Vortioxetine only 
accounted for 6.6% and 5% of the sample, respectively. 
The two most commonly prescribed medications were 
Escitalopram (43.4%) and Sertraline (24.3%).

Antidepressant use and weight change
After adjusting for age, sex, and baseline weight of partic-
ipants, the linear mixed model showed that participants 
gained an average of 0.13 kg [95% confidence interval (CI) 
= 0.10–0.17, P < 0.05] for each week of treatment. Results 
from the LOWESS plot showed differences in weight 
change across time before and after week 4 (Fig.  1 and 
Table 3). Linear spline mixed models with a knot at week 
4 showed that, adjusting for age, sex, and baseline weight, 
weight did not change significantly from week 1 to week 
4 [time interval 1 (T1)] (CI = −0.48 to 0.24, P = 0.516) but 
increased by 0.15 kg for each additional week after week 4 
[time interval 2 (T2)] (CI = 0.10–0.19, P < 0.05) (Table 3).

Effect of sociodemographic and lifestyle-related 
variables on weight change
The multiplicative interaction of the subjects’ sex, base-
line weight, alcohol use, smoking status, presence of met-
abolic condition(s) with T1 and T2 in the linear mixed 
model of weight are summarized in Table 4. None of the 
sociodemographic and lifestyle-related variables modi-
fied weight change over time in either of the two studied 
intervals (P > 0.05).

Table 1  Sample characteristics of the study population
Mean ± SD
Age (years) 36 ± 13
Baseline weight (kg) 71 ± 17
Sex n (%)
  Female 105 (53.0)
  Male 93 (47.0)
Marital status  
  Single 103 (52.0)
  Married 78 (39.4)
  Divorced 15 (7.6)
  Widowed 2 (1.0)
Smoking status  
  Smoker 85 (42.9)
  Non-smoker 113 (57.1)
Alcohol user  
  Yes 74 (37.4)
  No 124 (62.6)
Presence of at least one metabolic condition (hypertension, dyslipi-

demia, diabetes mellitus)
 

  Yes 24 (12.1)
  No 174 (87.9)

Table 2  Distribution of primary diagnosis and antidepressant 
class and molecule

n (%)

Primary diagnosis  
  Major depressive disorder 82 (41.4)
  Persistent depressive disorder 4 (2.0)
  Adjustment disorder 1 (0.5)
  Social anxiety disorder 6 (3.0)
  Generalized anxiety disorder 49 (24.9)
  Panic disorder 16 (8.1)
  Obsessive compulsive disorder 27 (13.6)
  Post-traumatic stress disorder 4 (2.0)
  Illness anxiety disorder 1 (0.5)
  Fibromyalgia 1 (0.5)
  Substance use disorder 2 (1.0)
  Gambling disorder 1 (0.5)
  Sleep disorder 3 (1.5)
  Other 1 (0.5)
Antidepressant class  
  SSRI 175 (88.4)
  SNRI 13 (6.6)
  Novel antidepressant 10 (5.0)
Antidepressant name  
  Escitalopram 86 (43.4)
  Fluoxetine 31 (15.7)
  Paroxetine 10 (5.0)
  Sertraline 48 (24.3)
  Venlafaxine 7 (3.6)
  Desvenlafaxine 1 (0.5)
  Duloxetine 5 (2.5)
  Vortioxetine 10 (5.0)

SNRI, serotonin-norepinephrine reuptake inhibitor; SSRI, selective serotonin 
reuptake inhibitor.

D
ow

nloaded from
 http://journals.lw

w
.com

/intclinpsychopharm
 by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o

4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

4/O
A

V
pD

D
a8K

K
G

K
V

0Y
m

y+
78=

 on 07/30/2024



Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

204  International Clinical Psychopharmacology  2020, Vol 35 No 4

Fluoxetine versus all other antidepressants
We found no difference between patients on fluoxetine 
versus those on other antidepressants for weight changes 
over time (P = 0.838 and P = 0.722 for T1 and T2, respec-
tively). We observed the same weight changes with fluox-
etine as with all other antidepressants combined in both 
time intervals.

Depressive disorders versus all other diagnoses
We tested whether results will be different for patients 
with depressive disorders versus those with other diag-
noses and found no difference between the two groups 
in both time intervals (P = 0.320 and P = 0.770 for T1 and 
T2, respectively).

Discussion
In our study, significant weight changes did not occur 
until the fourth week of antidepressant treatment initia-
tion. After that, patients consistently gained an average of 
0.15 kg/week, which is equivalent to an average total gain 

of 3 kg over 6 months. This delay in the onset of weight 
gain is not always evident in the literature with reports of 
weight gain starting as early as in the first month of treat-
ment (El Asmar et al., 2018). International studies reveal 
that early weight gain in the first 6 weeks is predictive 
of longer-term weight gain (Himmerich et al., 2004). The 
absence of significant weight gain in the first 4 weeks in 
our study indicates that vigilance and consistent clinical 
follow-up on weight changes should not only be limited 
to the initiation phase but should persist throughout the 
treatment course.

After the initial 4 weeks of treatment, our results show 
an alarming cumulative rise of weight over the follow-
ing 6 months and no evidence of a plateau. In light of 
this finding and of recent evidence reporting a trend of 
overprescription of antidepressants (Bobo et al., 2019; 
Boehlen et al., 2019), clinicians are recommended to con-
sider other valid alternative options for treatment when 
possible prior to resorting to the use of antidepressants. 
These include active monitoring, guided self-help, cog-
nitive behavioral therapy, and exercise, according to the 
National Institute for Health and Care Excellence guide-
lines for the management of mild depression in adults 
(Schuch et al., 2016). The judicious employment of these 
lower risk and clinically valid strategies can limit unnec-
essary use of pharmacologic treatment and participate in 
decreasing the burden of weight gain. Conversely, when 

Fig. 1

The LOWESS plot of the predicted value of weight change across time. LOWESS, locally weighted scatterplot smoothing.

Table 3  Linear mixed models of weight with time

Weight Estimatea P value 95% confidence interval

T1b −0.12 0.516 −0.48 to 0.24
T2b 0.15 0.000 0.10 to 0.19

aValues are estimates of weight in the linear mixed models adjusted for age, sex, 
and baseline weight.
bT1 is from week 1 to week 4 and T2 is from week 4 to week 24.
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antidepressant treatment is clinically indicated and nec-
essary, this finding can also mean that a change of anti-
depressant may still be warranted even late through a 
course of treatment if the weight changes are unaccept-
able for the patient. While switching antidepressants may 
not guarantee a different outcome on this parameter, it 
is often a risk worth taking to avoid early termination 
of treatment. This study only investigated the effect of 
SSRIs and SNRIs on weight and did not include antide-
pressants from classes which are shown in the literature 
to be associated with increased weight gain, including 
mirtazapine and TCAs. In addition, our study was unfor-
tunately not powered to allow comparisons between 
included antidepressant classes or molecules. As such, 
specific suggestions for switching between different SRIs 
cannot be advocated based on our findings and should be 
carefully weighed, taking efficacy and other side effects 
into consideration.

Sex, baseline weight, alcohol use, smoking status, and the 
presence of a comorbid metabolic syndrome did not show 
a significant effect on the reported weight gain model in 
the context of our unique population. As such, the rec-
ommendation of vigilance and monitoring remains appli-
cable regardless of these specific patient characteristics. 
This finding is concordant with previous international lit-
erature that shows that weight gain with antidepressant 
use occurs across a variety of clinical, social and demo-
graphic characteristics (Gafoor et al., 2018).

One unexpected finding in our study was that fluox-
etine did not differ from other antidepressants in its 
effect on weight even though it is generally accepted in 
the literature that it is associated with weight loss in the 
early phases of treatment (Serretti and Mandelli, 2010; 
Blumenthal et al., 2014; Salvi et al., 2016). Though our 
finding could be due to the small sample size of the fluox-
etine subgroup (n = 31; 15.5%) and the lack of adequate 
power, it may also possibly reflect a different pharmacog-
enomic profile in our population.

One major concern in the antidepressant literature is that 
weight gain after the initiation of treatment could be due 

to the recovery of weight loss due to the illness itself and 
not to a direct effect of the medication. One strength 
of this study is that it accounts for this confounder by 
including patients with multiple categories of psychiatric 
disorders receiving treatment with antidepressants. Even 
in patients with no diagnosis of depression, we found that 
antidepressants significantly induced weight gain after 4 
weeks of treatment. Another strength of this study is that 
exclusion criteria were very strict and only patients who 
were on antidepressant monotherapy, with no concomi-
tant use of any other psychotropic or non-weight-neutral 
medication were included in the sample. Though causal-
ity cannot be confirmed with this design, we believe that 
the results specifically reflect the effect of the antide-
pressant molecule on weight variations. The bias of pre-
scribing practice was addressed by using the records of 
three psychiatrists who come from diverse generational 
and training backgrounds and the sample attending the 
psychiatric clinic at the American University of Beirut 
Medical Center is representative of the clinical popula-
tion of Lebanon in terms of lifestyle and genetics.

It must be noted that there are some limitations to this 
study. Information bias was present due to the inability to 
ascertain complete compliance with the medications, and 
adherence was only reported by the patients themselves. 
As this is a retrospective study, all clinical information 
on patients and diagnoses are based on data available in 
the patients’ charts only. It is possible that some patients 
included in the study might have one or more exclusion 
criteria that were never diagnosed or documented in the 
chart (e.g. history of an eating disorder).

In the absence of routine measurement of pre-treatment 
height in the private clinics, pre- and post-treatment BMI 
are missing variables. Therefore, the population could 
not be stratified according to obesity status to account for 
its potential confounding or interacting effect.

Lifestyle changes during the treatment period are not 
systematically recorded in the private clinic charts. This 
confounder of the association between antidepressants 
and weight variations is unaccounted for in this study.

Table 4  The multiplicative interaction of the socio-demographic and lifestyle-related variables with T1 and T2 in the linear mixed model 
of weight

Interaction terms between factors and time since treatment Estimatea P value 95% confidence interval

Sex (male)*T1b 0.27 0.457 −0.44 to 0.97
Sex (male) *T2b 0.03 0.410 −0.05 to 0.12
Baseline weight *T1b 0.008 0.573 −0.02 to 0.04
Baseline weight*T2b 0.001 0.322 −0.001 to 0.003
Alcohol user *T1b 0.32 0.378 −0.39 to 1.02
Alcohol user *T2b −0.01 0.766 −0.10 to 0.07
Smoker *T1b 0.36 0.437 −0.55 to 1.27
Smoker *T2b −0.04 0.304 −0.11 to 0.03
Presence of at least one metabolic condition *T1b −0.08 0.852 −0.93 to 0.77
Presence of at least one metabolic condition *T2b −0.003 0.949 −0.10 to 0.09

aValues are estimates of multiplicative interaction of each variable with time interval 1 (T1) and time interval 2 (T2) in the linear mixed models.
bT1 is from week 1 to week 4 and T2 is from week 4 to week 24.
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Our data does not allow to comment on how much the 
lack of early weight gain might have influenced the deci-
sion to increase the dose and how this increase might 
have affected subsequent weight changes. Finally, even 
though we accounted for the possibility of the observed 
weight gain being due to the recovery from depression by 
including patients with other diagnoses, the absence of a 
placebo-treated control group limits the conclusiveness 
of our results.

A thorough individualized clinical assessment supported 
by population-based findings remain to this day the 
most important tool for the clinician prescribing anti-
depressants, pending the development of the clinical 
indication and use of pharmacogenomics (Solomon et 
al., 2019). We believe that our findings help inform clin-
ical decision-making regarding the prescription and the 
monitoring of antidepressants and reinforces the cred-
ibility of tolerability information shared with patients. 
Our results show that treatment with antidepressants of 
the SRI class in Middle Eastern populations can cause 
delayed but more significant weight gain throughout the 
treatment than in Western populations. This confirms 
a known complex interaction of multiple factors with 
antidepressant medications, but also calls for further 
research and investigation of the role of lifestyle and 
genetic factors. In this specific population, we recom-
mend a judicious prescription of SRIs as well as clini-
cal vigilance over weight gain throughout the course of 
treatment, regardless of the medication and the patient’s 
specific characteristics.

Acknowledgements
We would like to acknowledge Ms. Rose Marie Akiki 
and Mr. Samir-Anthony Dagher for helping with the data 
collection.

Conflicts of interest
There are no conflicts of interest.

References
Australian Institute of Health and Welfare 2019, Mental health services in 

Australia: in brief 2019,  Canberra: AIHW.
Allard P, Gram L, Timdahl K, Behnke K, Hanson M, Sogaard J (2004). Efficacy 

and tolerability of venlafaxine in geriatric outpatients with major depression: 
a double-blind, randomised 6-month comparative trial with citalopram. Int J 
Geriatr Psychiatry 19:1123–1130.

American Psychiatric Association (2013). Diagnostic and Statistical Manual of 
Mental Disorders. 5th ed. Washington, DC. https://doi.org/10.1176/appi.
books.9780890425596.

Blumenthal SR, Castro VM, Clements CC, Rosenfield HR, Murphy SN, Fava M, 
et al. (2014). An electronic health records study of long-term weight gain 
following antidepressant use. JAMA Psychiatry 71:889–896.

Bobo WV, Grossardt BR, Lapid MI, Leung JG, Stoppel C, Takahashi PY, et al. 
(2019). Frequency and predictors of the potential overprescribing of antide-
pressants in elderly residents of a geographically defined U.S. population. 
Pharmacol Res Perspect 7:e00461.

Boehlen FH, Freigofas J, Herzog W, Meid AD, Saum KU, Schoettker B, et al. 
(2019). Evidence for underuse and overuse of antidepressants in older 
adults: results of a large population-based study. Int J Geriatr Psychiatry 
34:539–547.

Cartwright C, Gibson K, Read J, Cowan O, Dehar T (2016). Long-term antide-
pressant use: patient perspectives of benefits and adverse effects. Patient 
Prefer Adherence 10:1401–1407.

Cash TF, Brown MA (2000). Attitudes about antidepressants: influence  
of information about weight-related side effects. Percept Mot Skills 
90:453–456.

Costa E Silva JA, Alvarez N, Mazzotti G, Gattaz WF, Ospina J, Larach V, et al. 
(2001). Olanzapine as alternative therapy for patients with haloperidol-in-
duced extrapyramidal symptoms: results of a multicenter, collaborative trial in 
Latin America. J Clin Psychopharmacol 21:375–381.

Davison KM (2013). The relationships among psychiatric medications, eating 
behaviors, and weight. Eat Behav 14:187–191.

Dent R, Blackmore A, Peterson J, Habib R, Kay GP, Gervais A, et al. (2012). 
Changes in body weight and psychotropic drugs: a systematic synthesis of 
the literature. PLoS One 7:e36889.

El Asmar K, Feve V, Colle R, Trabado S, Verstuyft C, Gressier F, et al. (2018). 
Early weight gain predicts later metabolic syndrome in depressed patients 
treated with antidepressants: findings from the METADAP cohort. J Psychiatr 
Res 107:120–127.

Esen-Danaci A, Sarandöl A, Taneli F, Yurtsever F, Ozlen N (2008). Effects of second 
generation antipsychotics on leptin and ghrelin. Prog Neuropsychopharmacol 
Biol Psychiatry 32:1434–1438.

Finucane MM, Stevens GA, Cowan MJ, Danaei G, Lin JK, Paciorek CJ, et al.; 
Global Burden of Metabolic Risk Factors of Chronic Diseases Collaborating, 
G (2011). National, regional, and global trends in body-mass index since 
1980: systematic analysis of health examination surveys and epidemio-
logical studies with 960 country-years and 9.1 million participants. Lancet 
377:557–567.

Gafoor R, Booth HP, Gulliford MC (2018). Antidepressant utilisation and inci-
dence of weight gain during 10 years’ follow-up: population based cohort 
study. BMJ 361:k1951.

Global Burden of Disease Study, C. (2015). Global, regional, and national inci-
dence, prevalence, and years lived with disability for 301 acute and chronic 
diseases and injuries in 188 countries, 1990-2013: a systematic analysis for 
the Global Burden of Disease Study 2013. Lancet 386:743–800.

Hales CM, Carroll MD, Fryar CD, Ogden, CL (2017). Prevalence of  
obesity among adults and youth: United States, 2015-2016. NCHS Data 
Brief 1–8.

Himmerich H, Schuld A, Haack M, Kaufmann C, Pollmacher T (2004). Early pre-
diction of changes in weight during six weeks of treatment with antidepres-
sants. J Psychiatr Res 38:485–489.

Jensen-Otsu E, Austin GL (2015). Antidepressant use is associated with 
increased energy intake and similar levels of physical activity. Nutrients 
7:9662–9671.

Kachur SG, Hannan CL, Ward KE (2005). Antidepressant-induced weight gain. 
Med Health R I 88:359–361.

Kazui H, Adachi H, Kanemoto H, Yoshiyama K, Wada T, Tokumasu Nomura K, et 
al. (2017). Effects of donepezil on sleep disturbances in patients with demen-
tia with Lewy bodies: an open-label study with actigraphy. Psychiatry Res 
251;312–318.

Kivimaki M, Hamer M, Batty GD, Geddes JR, Tabak AG, Pentti, J, et al. (2010). 
Antidepressant medication use, weight gain, and risk of type 2 diabetes: a 
population-based study. Diabetes Care 33:2611–2616.

Kutscher EC, Lund BC, Hartman BA (2001). Peripheral edema associated with 
mirtazapine. Ann Pharmacother 35:1494–1495.

Mallat S, Gerges A, Jurjus R, Rizkallah A, Oueidat D, Matar M, et al. (2016). 
Obesity in Lebanon: A National Problem World J Cardiovasc Dis 6: 
166–174.

Paykel ES, Mueller PS, De La Vergne PM (1973). Amitriptyline, weight gain and 
carbohydrate craving: a side effect. Br J Psychiatry 123:501–507.

Pratt LA, Brody DJ, Gu Q (2017). Antidepressant use among persons aged 12 
and over: United States, 2011-2014. NCHS Data Brief 283:1–8.

Pyykkonen AJ, Raikkonen K, Tuomi T, Eriksson JG, Groop L, Isomaa B (2012). 
Association between depressive symptoms and metabolic syndrome is not 
explained by antidepressant medication: results from the PPP-Botnia Study. 
Ann Med 44279–288.

Reif A, Pfuhlmann B (2002). Venlafaxine and reversible blepharoedema. Int J 
Neuropsychopharmacol 5:413–414.

Rigler SK, Webb MJ, Redford L, Brown EF, Zhou J, Wallace D (2001). Weight 
outcomes among antidepressant users in nursing facilities. J Am Geriatr Soc 
49:49–55.

Salvi V, Mencacci C, Barone-Adesi F (2016). H1-histamine receptor affinity 
predicts weight gain with antidepressants. Eur Neuropsychopharmacol 
26:16731677.

D
ow

nloaded from
 http://journals.lw

w
.com

/intclinpsychopharm
 by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o

4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

4/O
A

V
pD

D
a8K

K
G

K
V

0Y
m

y+
78=

 on 07/30/2024



Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

Antidepressants and weight in Middle Eastern patients El-Khoury et al.al.  207

Schuch FB, Vancampfort D, Richards J, Rosenbaum S, Ward PB, Stubbs B 
(2016). Exercise as a treatment for depression: a meta-analysis adjusting for 
publication bias. J Psychiatr Res 77:42–51.

Schwartz TL, Nihalani N, Jindal S, Virk S, Jones N (2004). Psychiatric medica-
tion-induced obesity: a review. Obes Rev 5:115–121.

Secher A, Bukh J, Bock C, Koefoed P, Rasmussen HB, Werge T, et al. (2009). 
Antidepressive-drug-induced bodyweight gain is associated with polymor-
phisms in genes coding for COMT and TPH1. Int Clin Psychopharmacol 
24:199–203.

Serretti A, Mandelli L (2010). Antidepressants and body weight: a comprehensive 
review and meta-analysis. J Clin Psychiatry 71:1259–1272.

Solomon HV, Cates KW, Li KJ (2019). Does obtaining CYP2D6 and CYP2C19 
pharmacogenetic testing predict antidepressant response or adverse drug 
reactions? Psychiatry Res 271:604–613.

Su JA, Tsang HY (2006). Comparison of weight changes in patients treated with 
different antidepressants: clinical experiences in Taiwanese patients. Chang 
Gung Med J, 29:154–161.

Virk S, Schwartz TL, Jindal S, Nihalani N, Jones N (2004). Psychiatric medication 
induced obesity: an aetiologic review. Obes Rev 5:167–170.

Zimmermann U, Kraus T, Himmerich H, Schuld A, Pollmacher T (2003). 
Epidemiology, implications and mechanisms underlying drug-induced weight 
gain in psychiatric patients. J Psychiatr Res 37:193–220.

D
ow

nloaded from
 http://journals.lw

w
.com

/intclinpsychopharm
 by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o

4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

4/O
A

V
pD

D
a8K

K
G

K
V

0Y
m

y+
78=

 on 07/30/2024


