
As of 2019, 40% of the global population is 
overweight, defined as body-mass index (BMI) over 
25 kg/m2, while almost 1/3 of them are classified as 
obese, defined as BMI over 30 kg/m2.1 High BMI 

leads more than 70 million disability-adjusted life 
years and more than 2.5 million deaths annually.2 

Most common comorbidities are hypertension, car-
diovascular diseases, Type 2 diabetes mellitus, 
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ABS TRACT Objective: Obesity, a growing pandemic of this era by 
affecting approximately 13% of the global population, is associated 
with various medical comorbidities including Type 2 diabetes, hyper-
tension and atherosclerosis along with psychiatric conditions such as 
depression and anxiety. In this study our aim is to assess and compare 
the effect of bariatric surgery on depression, anxiety disorder and sex-
ual experience status of patients by assessment at preoperative period 
and postoperative 1st year. To assess the psychiatric and sexual expe-
rience outcomes prior to and after surgery. A prospective observational 
cohort study. Material and Methods: Three major inventories, namely 
Beck Depression Inventory, Beck Anxiety Inventory and Arizona Sex-
ual Experience Scale, have been utilized in order to assess the effect of 
bariatric surgery on participants in terms of depression, anxiety disor-
der and sexual experience status. Results: We have included 174 pa-
tients operated at the same bariatric surgery department with identical 
surgical procedure. Our results indicate statistically significant im-
provement in depression, anxiety and sexual experience at post-opera-
tive year 1 compared to pre-operative period. Conclusion: Psychiatric 
comorbidities of bariatric surgery candidates should not be overlooked 
and may potentially be included in bariatric surgery indications along 
with other medical comorbidities, nevertheless, further studies are re-
quired in this field. 
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ÖZET Amaç: Dünya nüfusunun yaklaşık %13’ünü etkileyen ve çağı-
mızın büyüyen bir pandemisi olan obezite, tip 2 diyabet, hipertansiyon 
ve ateroskleroz gibi çeşitli tıbbi komorbiditeler ile depresyon ve anksi-
yete gibi psikiyatrik durumlar ile ilişkilidir. Bu çalışmanın amacı, obe-
zite cerrahisinin hastaların depresyon, anksiyete ve cinsel deneyim 
durumlarına etkisini preoperatif dönemde ve postoperatif 1. yılda de-
ğerlendirmek ve karşılaştırmaktır. Prospektif gözlemsel kohort çalış-
ması. Gereç ve Yöntemler: Obezite cerrahisinin katılımcılar 
üzerindeki etkisini depresyon, anksiyete bozukluğu, cinsel deneyim açı-
sından değerlendirmek için Beck Depresyon Envanteri, Beck Anksi-
yete Envanteri ve Arizona Cinsel Deneyim Ölçeği olmak üzere 3 ana 
envanter kullanılmıştır. Bulgular: Aynı obezite cerrahisi bölümünde 
aynı cerrahi prosedürle ameliyat edilen 174 hastanın verileri değerlen-
dirilmiştir. Sonuçlar, ameliyat sonrası 1. yılda depresyon, anksiyete ve 
cinsel deneyimde belirgin bir iyileşme olduğunu göstermiştir. Sonuç: 
Obezite cerrahisi adaylarının psikiyatrik komorbiditeleri göz ardı edil-
memeli ve potansiyel olarak diğer tıbbi komorbiditelerle birlikte obe-
zite cerrahisi endikasyonlarına eklenmesi potansiyel olarak 
düşünülmelidir. Ancak bu alanda daha fazla çalışmaya ihtiyaç vardır. 
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atherosclerosis, obstructive sleep apnea, dyslipi-
demia, non-alcoholic steatohepatitis, certain malig-
nancies and psychiatric disorders mainly including 
depression and anxiety disorder.3 Exact pathophysi-
ology leading to high prevalence of psychiatric dis-
orders in patients with obesity remains unclear, 
whereas, most commonly adopted mechanisms in-
clude alterations at hypothalamic–pituitary–adrenal 
axis, immune-inflammation and neuroendocrine al-
terations especially at leptin and insulin.4 Treatment 
options for obesity includes lifestyle modifications, 
pharmacotherapy and surgery. Pharmacotherapeutic 
approaches approved by the Food and Drug Admin-
istration are limited to orlistat, lorcaserin, phenter-
mine-topiramate, naltrexone-bupropion and 
liraglutide, therefore, bariatric surgeries such as la-
paroscopic sleeve gastrectomy and Roux-en-Y gas-
tric bypass constitute significant proportion of the 
treatment process.5 

Large scale meta-analysis studies revealed that 
most common psychiatric comorbidities for patients 
seeking bariatric surgery are depression (19%) and 
binge eating disorder (17%), whereas, only depres-
sive symptoms improve following the operation.6 A 
cohort study involving a total of eleven female pa-
tient at age 25-34 undergoing bariatric surgery has il-
lustrated significant improvement in depression, 
anxiety and sexual experience scores at post-opera-
tive month 18 compared to pre-operative period.7 An-
other study involving a total of 53 female patient 
undergoing laparoscopic sleeve gastrectomy proce-
dure has demonstrated statistically significant im-
provement in sexual experience scores.8 Another 
study demonstrated significant improvement in anx-
iety and depressive symptoms in patients over age 60 
following bariatric surgery, nevertheless, studies in-
vestigating the psychiatric consequences of bariatric 
surgery demonstrated inconsistent results.9-11 A meta-
analysis study assessing the effects of bariatric 
surgery on sexual functions reported that statistically 
significant improvement in erectile function, sexual 
intercourse satisfaction, sexual desire and total satis-
faction, however, this study is primarily limited since 
it only includes 12 studies with the total of 420 par-
ticipants.12 In this study our aim is to assess and com-
pare depression, anxiety disorder and sexual 

experience status of patients undergoing bariatric 
surgery at preoperative period and postoperative 1st 
year. We hypothesize to demonstrate statistically sig-
nificant increase in sexual experience scores and de-
cline in anxiety and depression scores at 
post-operative year 1 compared to pre-operative pe-
riod. 

 MATERIAL AND METHODS 
A total of 174 participants, 111 females and 63 males, 
have been included in this study in which “Relational 
Screening Model” developed by Karasar et al. in 
2005 is used. Patients undergoing any type of 
bariatric surgery at a single tertiary center in-between 
2019 and 2020 were included in this study. Patients 
with prior psychiatric comorbidities or utilizing any 
psychiatric medication (ie. selective serotonin reup-
take inhibitors, serotonin and norepinephrine reup-
take inhibitors, monoamine oxidase inhibitors) were 
excluded from this study. All participants have under-
gone standardized psychological evaluation both prior 
and at post-operative 1st year including Beck Depres-
sion Inventory (BDI), Beck Anxiety Inventory (BAI) 
and Arizona Sexual Experience Scale (ASES) by an 
expert psychologist. A psychiatric interview has not 
been conducted with the patients, which constitutes a 
limitation of the study. Demographic parameters in-
cluding age and gender, medical history including co-
morbidities and medication use, physical parameters 
including height, weight and body-mass index have 
been recorded. Informed consent of all the participants 
had obtained prior to application of any questionnaire 
or inventory. Ethical approval was obtained from the 
relevant department of the medical center. The in-
ventories utilized in this study include BDI, BAI and 
ASES. (date: April 8, 2022, no: 2022/894) 

BDI is an inventory composed of 21 3-point Lik-
ert scale questions to assess the features of depres-
sion in a certain population. It was developed in 1961 
and validated for Turkish population in 2005.13-14 A 
BDI score given after the application of the inventory 
may reveal no depression (BDI9), mild depression 
(10≤BDI≤15), moderate depression (16≤BDI≤ and 
severe depression (BDI>23). BDI has a re-test relia-
bility of 0.82 (r=0.82) and internal consistency of 
0.86 (alpha=0.86).  
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An inventory composed of 21 3-point Likert 
scale questions to assess features of generalized anx-
iety in certain populations which was developed in 
1988 and validated for Turkish population in 1998 is 
referred as BAI.15-16 A BDI score given after the ap-
plication of the inventory may reveal no anxiety 
(BAI15), minimal anxiety (16BAI22), moderate anx-
iety (23BAI42) and severe anxiety (BAI>42). BAI 
has an internal consistency of 0.94 (alpha=0.94). 

ASES which was developed in 2000 by Mc-
Gahuey et al. is composed of five items different for 
males and females which assess sexual drive, vagi-
nal lubrication/penile erection, arousal, orgasm and 
satisfaction from orgasm.17 ASES has an internal con-
sistency of 0.90 (alpha=0.90).  

Data are analyzed using SPSS version 22.0 soft-
ware. Statistical and parametric tests utilized in the 
analysis include t-test, independent samples, paired 
samples, analysis of variance and Bonferroni were ap-
plied as parametric tests since data demonstrate normal 
distribution according to the Tabachnic and Fidel 
(2013) skewness. This study was conducted in accor-
dance with the principles of the Declaration of Helsinki. 

 RESULTS 
A total of 174 participants, aged between 20 and 63, 
have been included in this study. A total of 174 sub-
jects, 111 females (63.8%) and 63 males (36.2%), 
ages varying between 20 and 63 are included in this 
study. All participants have BMI over 30 kg/m2. Age, 
gender, and BMI distribution of participants are 
shown at Table 1. 

At pre-operative period only 36.2% of the partic-
ipants have no signs of anxiety in contrast to 83.9% at 
post-operative year 1 and 20.7% of the participants 
have no signs of depression in contrast to 71.8% at post-
operative year 1. Similar pattern of improvement has 
been observed as decline in the percentile of the partic-
ipants with severe or moderate depression or severe or 
moderate anxiety (Table 2). Similarly, deterioration 
rates at ASES score have declined to 24.1% at post-op-
erative year from 89.7% at pre-operative period (Table 
2). Analysis of BAI, BDI and ASES scores revealed 
significant improvement in depression, anxiety, and 
sexual experience at post-operative year 1 compared to 

pre-operative period (p value <0.05). Linear regression 
analysis (R2) demonstrated that bariatric surgery con-
tributes to 38% of the improvement in anxiety, 51% of 
the improvement in depression and 37% of the im-
provement in sexual experience.  

Our analysis demonstrated statistically signifi-
cant difference at BAI scores at preoperative period 
in accordance with gender variable (p<0.05), whereas 
no statistically significant variation is detected at 
post-operative period across genders. Additionally, 
gender has no statistically significant influence over 
pre-operative or post-operative BDI and ASES scores 
(Table 3). Participants with ages between 53-63 

Variables Features n % 
Gender Female 111 63.8 

Male 63 36.2 
Age range 20-30 54 31.0 

31-41 61 35.1 
42-52 36 20.7 
53-63 23 13.2 

BMI 30-34.99 38 21.8 
35-39.99 64 36.8 
>39.99 72 41.4 

Total 174 100 

TABLE 1:  Demographic characteristics of the participants

BMI: Body mass index 

Pre-op Period Post-op Year 1  
Variables n % n % R2 
BAI score  

0-15 63 36.2 146 83.9 0.38 
16-22 62 35.6 24 13.8  
23-42 44 25.3 4 2.3  
43-63 5 2.9 - -  

BDI score 
0-9 36 20.7 125 71.8 0.51 
10-15 61 35.1 36 20.7  
16-23 39 22.4 12 6.9  
24-63 38 21.8 1 0.6  

ASES score  
0-10 18 10.3 132 75.9 0.37  
>10 156 89.7 42 24.1  

Total 174 100 174 100  

TABLE 2:  BDI, BAI and ASES scores and distribution of  
participants at pre-operative period and post-operative year one

BDI: Beck depression inventory; BAI: Beck anxiety inventory;  
ASES: Arizona sexual experience scale; n: Number
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have statistically significant improvement at post-
operative sexual experience score compared to other 
age ranges (p value<0.05), whereas no effect of age 
range has been detected on any other pre-operative 
or post-operative score (Table 3). Patients with BMI 

over 40 have poor ASES score at pre-operative pe-
riod at statistically significant manner (p value<0.05) 
compared to other BMI ranges while BMI range no 
significant effect on any other parameter at pre-oper-
ative or post-operative period (Table 3). 

Pre-operative period Post-operative year 1 
Variables Groups X SD F p value X SD F p value 

Gender  
 Anxiety 1.94 0.85 5.67 0.01* 1.18 0.44 2.68 0.10 

F 2.06 0.85 1.22 0.49  
M 1.74 0.82 1.11 0.31  

Depression 2.45 1.05 1.23 0.26 1.36 0.63 0.40 0.84 
F 2.38 1.07 1.36 0.69  
M 2.57 1.01 1.34 0.51  

Sexual Exp. 1.89 0.30 0.58 0.44 1.24 0.42 1.39 0.24 
F 1.90 0.28 1.24 0.44  
M 1.87 0.33 1.27 0.39  

Age  
Anxiety 1.94 0.85 0.41 0.74 1.18 0.44 1.99 0.11 

20-30 2.03 0.93 1.22 0.46  
31-41 1.93 0.77 1.24 0.53  
42-52 1.83 0.91 1.13 0.35  
53-63 1.95 0.82 1.00 0.02  

Depression 2.45 1.05 0.35 0.78 1.36 0.63 1.00 0.39 
20-30 2.35 1.18 1.40 0.68  
31-41 2.54 1.04 1.32 0.62  
42-52 2.50 0.91 1.25 0.43  
53-63 2.39 0.98 1.52 0.79  

Sexual Exp. 1.89 0.30 2.16 0.09 1.24 0.42 42.7 0.00* 
20-30 1.83 0.37 1.09 0.29  
31-41 1.93 0.24 1.16 0.37  
42-52 1.86 0.35 1.13 0.35  
53-63 2.00 0.09 1.95 0.20 <0.00* 
BMI  

Anxiety 1.94 0.85 2.08 0.12 1.18 0.44 0.80 0.44 
30-34.9 2.05 0.86 1.26 0.55  
35-39.9 2.06 0.85 1.17 0.45  

40+ 1.79 0.83 1.15 0.36  
Depression 2.45 1.05 1.29 0.27 1.36 0.63 2.44 0.09 

30-34.9 2.68 1.16 1.44 0.64  
35-39.9 2.43 1.05 1.45 0.79  

40+ 2.34 0.98 1.23 0.42  
Sexual Exp. 1.89 0.30 8.98 0.00* 1.24 0.42 0.94 0.39 

30-34.9 1.76 0.43 1.18 0.39  
35-39.9 1.85 0.35 1.29 0.46  

40+ 2.00 0.01 <0.00* 1.22 0.41  

TABLE 3:  Mean and standard deviation values of BAI, BDI and ASES of participants at pre-operative period and post-operative year 
one in relation to gender, age, and BMI

*The mean difference is significant <0.05. SD: Standard deviation; F: Female; M: Male; BMI: Body mass index
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 DISCUSSION 
Our study demonstrated significant improvement in 
depression, anxiety and sexual experiences in patients 
undergoing bariatric surgery at postoperative year 1 
compared to pre-operative period while certain im-
provements are associated with independent variables 
such as gender and age in statistically significant 
manner. Our study group has high rates of depression 
and anxiety, assessed via BDI and BAI, at baseline 
in accordance with the literature. Rates of depression 
have been reported as high as 65% in bariatric 
surgery candidates while rates of anxiety disorder 
have been reported as high as 45%.18-20 The higher 
rates observed in our study group may be attributable 
to higher BMI averages, cultural differences, and 
higher rates of stigmatization towards obese individ-
uals in Türkiye. Studies investigating sexual experi-
ence of bariatric surgery candidates are limited.21 
However, studies in obese and overweight individu-
als revealed higher rates of erectile dysfunction and 
sexual aversion, lower rates of sexual desire and or-
gasms and difficulties in sexual arousal which are in 
accordance with our findings.22 

Studies investigating the effects of bariatric 
surgery on depression and anxiety disorders mostly 
demonstrate beneficial effects, however, only very 
few of them assess such psychiatric conditions as 
their primary outcome which is the primary limita-
tion.23-28 Similarly, we reported higher rates of decline 
in depression to 28.2% from 79.3% and decline in 
anxiety to 16.1% from 63.8% both of which may be 
attributable to high social stigmatization towards 
obese individuals in Türkiye. Another important as-
pect of bariatric surgery on psychiatric outcomes is 
that the improvement may have been lost in 24-36 
months of follow-up as reported in certain studies.11,29 
Lack of longer follow-up period to assess such re-
lapse is one of the main limitations of our study, 
whereas assessment of psychiatric outcomes as pri-
mary outcome variables is the main strength. We 
have reported statistically significant improvement in 
sexual experience score at postoperative period which 
is more evident in patient between ages 53-63. Our 
study is significant by being one of the few studies 
assessing the sexual experience in patients from both 

genders undergoing bariatric surgery and by being 
the very few studies focusing on psychiatric perspec-
tive of sexual experience while most studies assessed 
the improvement in erectile dysfunction.30-35 

We acknowledged that our study has some lim-
itations including a follow-up period limited to 12 
months which may prevent the observation of relapse 
of psychiatric comorbidities. Another important lim-
itation is the lack of clinical interviews to assess the 
psychiatric status of the participants which may lead 
to misinterpretation of certain individuals despite the 
fact that BAI, BDI and ASES are all highly utilized 
tools to assess those conditions and have high inter-
nal validity. Lastly, we have not assessed the comor-
bid medical conditions in our study group which may 
have improved following bariatric surgery and have 
an additional positive impact on psychiatric outcome, 
or vice versa.  

Although further and more comprehensive stud-
ies are needed for definitive judgement regarding the 
beneficial effects of bariatric surgery on psychiatric 
studies of the patients, psychiatric outcomes of 
bariatric surgeries should not be overlooked. Addi-
tionally, having a psychiatrist on bariatric surgery 
team may have positive impact on the treatment de-
cision process and postoperative psychiatric follow-
up of the patients. We believe that having a 
psychiatrist in the treatment team, conducting clinical 
consultations before and after the surgical procedure, 
as well as extending the follow-up period to better 
understand whether recovery is sustained over a 
longer time, and conducting larger studies separately 
for different age groups in both women and men, 
would contribute significantly to the literature. This 
study is important as an example for those who will 
work in this field. 

 CONCLUSION  
This study found positive effects of bariatric surgery 
on depression, anxiety and sexual experience. Psy-
chiatric comorbidities of bariatric surgery candidates 
should not be overlooked and may potentially be in-
cluded in bariatric surgery indications along with 
other medical comorbidities, nevertheless, further 
studies are required in this field. 
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