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Abstract

Background Metabolic and bariatric surgery (MBS) is a suitable solution for the treatment of morbid obesity.
Investigating an MBS method that has the best outcomes has always been the main concern of physicians. The
current study aimed to compare nutritional, anthropometric, and psychological complications of individuals
undergoing various MBS Techniques.

Methods A total of 96 subjects, who had been already referred to the obesity clinic of Firoozgar Hospital, Tehran, Iran,
for MBS, were selected for the study and were followed for one year after MBS. The dietary intakes of the participants
were assessed using a Food Frequency Questionnaire (FFQ) on a daily, weekly, monthly, or yearly basis. The mental
health of participants was done via the Symptom Checklist 90 Revised. Furthermore, the In-Body 720 bioelectrical
impedance device was used to obtain the body composition of the participants at the beginning and the end of the
study.

Results The mean age of the participants was 39.5 +9.5 years. All anthropometric indices including weight, Body
Mass Index (BMI), protein content, fat mass, and fat mass percentage decreased after Roux-en-Y gastric bypass
(RYGB), one-anastomosis gastric bypass (OAGB), and sleeve gastrectomy (SG) surgeries (P < 0.05). After adjustments
for confounders, no significant difference was observed in the magnitude of the changes in body composition
between the three Techniques (p > 0.05). Energy and carbohydrate intake significantly decreased after surgeries in all
three groups (p < 0.05), but comparing the methods no significant difference was revealed (p > 0.05). Furthermore,
the results indicated that there was a significant relationship between the mental health of patients before and after
surgeries (p < 0.05).

Conclusion Overall, all three methods of surgery contributed to the improvement of the nutritional, anthropometric,
and psychological complications. Further complementary studies are needed to determine the least complicated
MBS method.
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Introduction

Obesity, a major health concern linked to non-communi-
cable diseases, is characterized by excessive body fat and
diagnosed using BMI (=30 kg/m?® for obesity, >40 kg/m?
for morbid obesity). Its global prevalence is rising, with
an estimated 38% of adults affected by 2030. In Iran,
about 22.7% of adults are currently obese. Obesity, as a
risk factor for many non-communicable diseases, repre-
sents one of the most important problems in the health-
care system [1].

Due to numerous obesity-related complications includ-
ing hypertension, cardiovascular disease, and diabetes,
management of obesity as a chronic condition is crucial
[2]. Many therapeutic approaches have been investigated
for the management of morbid obesity and its associated
complications. Lifestyle modifications, calorie restric-
tion, anti-obesity dietary drugs, and MBS are among the
proposed strategies for weight management in obese sub-
jects [3]. In many cases the lifestyle modifications are not
appropriate, the MBS is recommended. MBS can effec-
tively reduce weight and improve quality of life, resulting
in sustained total body weight loss over many years for
most patients [4, 5]. It is considered an MBS option for
patients with BMI 35-40 kg/m2, or BMI 30-34.9 kg/m2
with obesity-related comorbidities [6].

The eating habits of patients undergoing MBS are one
of the main factors that have been studied. The con-
sumption of high-calorie and high-carbohydrate diets
is reduced in such patients due to the new anatomical
conditions of the gastrointestinal tract. The absorption
of several minerals and vitamins might be disrupted.
Although there has been evidence of increasing food
intake and gastrointestinal system adaptation over time,
malabsorption of nutrients may continue as a result of
the structural changes [7-9]. Furthermore, a growing
body of evidence has shown improvements in mental
and psychological health after weight loss as a result of
the surgery [10]. However, MBS could negatively affect
depression and satisfaction of patients, depending on the
amount of weight loss [11]. In addition, previous studies
and observations have shown different changes in body
weight and body composition based on the type of MBS,
which some of them might be more successful in achiev-
ing their goal [12-14].

As mental and nutritional health status, alongside
optimal body composition maintenance are considered
important factors of a modified lifestyle, evaluation of
such factors is necessary in these patients. Thus, this fol-
low-up study was conducted to evaluate and compare the
anthropometric, nutritional, and mental health status of
subjects undergoing three surgical methods of MBS.

Materials and methods

After obtaining ethics approval (IRIUMS.REC
1396.31076), subjects were selected from patients of
both sexes aged 18 to 65 who were referred to the obe-
sity clinic and provided informed consent. Participants
were categorized as either having grade III obesity
(Body Mass Index [BMI] =40 kg/m?) or grade II obesity
(BMI=35-40 kg/m®) with accompanying conditions
such as diabetes, hypertension, or other obesity-related
diseases, qualifying them for MBS. The nutritional and
mental health status of participants was assessed prior to
surgery.

To calculate the sample size, the study by Torsten
Olbers et al. [15] was reviewed. The minimum sample
size was estimated to be 37 participants per group, con-
sidering a 95% confidence level and 90% power, based
on the mean score for Total body fat (kg) in the men-
tioned study. For this purpose, the following command
was entered in Stata software, and with the assumptions
listed below, the sample size was estimated to be 37 par-
ticipants for each group. We then increased the sample
size to 40 participants for each of the surgery groups (SG,
RYGB, and OAGB).

One-year post-MBS, 24 subjects were excluded from
the study due to non-cooperation (Some patients were
unable to participate in the study due to a lack of will-
ingness to complete it, dissatisfaction with their surgical
outcomes, lack of time to respond, or long distances from
the study site), and the remaining patients underwent a
follow-up assessment of their nutritional and mental
health status. Individuals on psychiatric or antidepres-
sant medications or those with cognitive impairments
were excluded from the study.

Dietary intake was evaluated using a semi-quantitative
food frequency questionnaire (FFQ) consisting of 148
common food items with standardized serving sizes. Par-
ticipants reported the frequency of consumption for each
item on a daily, weekly, monthly, or annual basis. The
validity and reliability of the FFQ had been previously
established [16]. Each food item was converted to grams
based on home food guidance, and dietary intake analysis
and nutrient calculation were conducted using software
developed by the Endocrine Research Institute of Shahid
Beheshti University of Medical Sciences [17].

The assessment of mental disorders utilized the SCL-
90-R, a clinical symptoms questionnaire comprising 90
items rated on a 5-point Likert scale ranging from zero
(not at all) to four (extremely). This scale encompasses
nine dimensions, including somatization (12 items),
obsessive-compulsive disorder (10 items), interpersonal
sensitivity (9 items), depression (13 items), anxiety (10
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items), hostility (6 items), phobia (7 items), paranoid ide-
ation (6 items), psychosis (10 items), and seven additional
items concerning sleep disorders and sexual desire. Mean
values exceeding 1, 2, and 3 indicate psychiatric disorder,
severe depression, and psychosis, respectively [18].

Also, physical activity was evaluated using the Inter-
national Physical Activity Questionnaire — short form
(IPAQ) [19]. Participants reported the duration and fre-
quency of activities such as walking, moderate exercise,
and vigorous sports over the week preceding the assess-
ment. Physical activity levels were calculated in metabolic
equivalent minutes per week, categorizing participants
into sedentary, moderate, and active groups based on
values of less than 600, 600—3000, and greater than 3000
MET/min/week, respectively.

Table 1 Baseline characteristics of participants, including total
weight Loss% by type of metabolic and bariatric surgery

SG(n=34) RYGB OAGB p-val-

(n=37) (n=25) ue*
TWL% 329+8.1 36.7+106 34.1+82 0.22
Age (years) 40+9.13 386+102 382+931 074
Sex
Men 8(23.5) 11(29.7) 5(20) 0.67
Women 26 (76.5) 26 (70.3) 20 (80)
Marital status
Married 21(61.8) 27 (73) 17 (68) 0.60
Single 13(38.2) 10 (27) 8(32)
Education
< Diploma 7 (20.6) 9(24.3) 3(12) 048
>Diploma 27 (79.4) 28 (75.7) 22 (88)
Smoking
Yes 11(324) 14 (37.8) 11 (44) 0.66
No 23(67.6) 23(62.2) 14 (56)
Alcohol
consumption
Yes 4(11.8) 7(189) 8(32) 0.15
No 30(88.2) 30 (81.1) 17 (68)
Physical activity
level
Low 20 (58.9) 30 (81.1) 16 (64) 0.04
Medium 13(38.2) 4(10.8) 9(36)
High 1(2.9) 3(8.1) 0(0)
Family history of
obesity
Yes 29 (85.3) 33(89.2) 17 (68) 0.08
No 5(14.7) 4(10.8) 8(32)
Obesity in
childhood
Yes 15 (44.1) 21(56.8) 17 (68) 0.18
No 19 (55.9) 16 (43.2) 8(32)

Values are based on mean+tstandard deviation or frequency (percentage). P
-value less than 0.05 was considered significant. *One-way ANOVA and Chi-
square test for quantitative and qualitative variables respectively. SG: Sleeve
Gastrectomy. Roux-en-Y Gastric Bypass(RYGB). One-Anastomosis Gastric
Bypass(OAGB)
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Body composition was assessed using the In-Body 720
bioelectrical impedance device. Measurements included
fat mass, total body fat percentage, visceral fat, muscle
mass, and body protein content, evaluated at both the
beginning and the end of the study. Patients self-reported
their height and weight through a questionnaire, and
BMI was calculated by dividing weight (kg) by height
squared (m?).

To calculate the Total Weight Loss Percentage
(TWL%) after bariatric surgery, we used the following
formula:

v )
TWLY% — <Imtzal Weight — Current VVezght) 00

Initial Weight

Statistical analyses were conducted using SPSS software
(version 26). Descriptive statistics were computed with
independent samples t-tests for age as a continuous
variable, and chi-square tests for categorical and binary
variables across the three Metabolic and Bariatric Sur-
gery Techniques (SG, RYGB, and OAGB). Paired sample
t-tests, analysis of covariance (ANCOVA), and McNemar
tests were employed to evaluate primary and secondary
outcomes, with p-values<0.05 considered statistically
significant. Furthermore, confounders including sex,
age, family history of obesity, childhood obesity, mari-
tal status, smoking status, alcohol consumption, physi-
cal activity level, and education were adjusted using the
ANCOVA test.

Results

The mean average age of those 96 patients who enrolled
in the study was 39.5+9.59 years. Thirty-four (35.4%), 37
(38.5%), and 25 (26%) subjects were respectively in the
SG, OAGB, and bypass groups. The demographic charac-
teristics of patients, TWL% are presented in Table 1.

The comparison of the mean and standard deviation
of weight and body composition of patients is indicated
in Table 2. The results show that except muscle mass
for the RYGB and OAGB subjects, all other body com-
position indices were significantly reduced after MBS
in all three methods (p<0.05). After adjustments for
various confounding variables, the RYGB surgery had
a greater mean reduction in the BMI, body weight, fat
mass, fat percentage, and body protein compared to the
other two methods, but the results were non-significant
(p>0.05). Furthermore, subjects in the OAGB category
had improved muscle mass (4.86 +7.81 kg) compared to
the RYGB and SG surgery in a non-significant fashion
(p=0.56).

The comparison of the mean and standard deviation
of dietary macronutrient intake in patients is indicated
in Table 3. Energy and carbohydrate, mono-unsaturated
fatty acids (MUFA), Phosphorus intake significantly
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Table 2 Comparison of weight and body composition of
patients

SG(n=34) RYGB OAGB P-val-

(n=37) (n=25) ue’
Body weight (kg)  -405+266 -493+257 -440+3.14 007
Before 1174192 1374253 1244209
After 787+167 852+156  812+116
p-value? <0.001 <0.001 <0.001
BMI (kg/m?) -182+186 -196+176 -176+2.16 075
Before 4294349 492+784  463+677
After 287+488 3014526  298+4.18
p-value? <0.001 <0.001 <0.001
Body fat mass (kg) -31.0+2.16 -374+208 -325+255 0.10
Before 5634929 672+134  606+14.1
After 264+106 2814120 2904882
p-value? <0.001 <0.001 <0.001
Fat mass 1614143 -173+£138 -162+169 083
percentage
Before 4914395 5014428  508+7.95
After 336+9.19  31.9+10.1 3514899
p-value? <0.001 <0.001 <0.001
Muscle mass (kg) -6.03+6.63 061+6.39 486+781 056
Before 3924810 383+102 3364825
After 2814741 3774408  385+498
p-value? <0.001 094 063
Body protein (kg)  -162+033 -214+032 -179+039 054
Before 1154270 1334338  118+275
After 1024265 1094221 10.1£195
p-value? <0.001 <0.001 <0.001
Waist-to-hipratio  -0.12+002 -0.12+002  -0.13+£002 095
Before 1024003 1024006  1.03+0.13
After 090+006 089+007  091+006
p-value? <0.001 <0.001 <0.001

Values are based on meanzstandard deviation. P -value less than 0.05 was
considered significant. 'p-values Obtained from ANCOVA. ?p-values obtained
from paired sample t-test. SG: Sleeve Gastrectomy. Roux-en-Y Gastric
Bypass(RYGB). One-Anastomosis Gastric Bypass(OAGB)

decreased after surgeries in all three groups. Protein,
total fat, saturated fatty acids (SFA), polyunsaturated
fatty acids (PUFA), and cholesterol intake decreased sig-
nificantly in the RYGB group. In addition, cholesterol
intake were significantly reduced after SG bypass sur-
geries (p<0.05). Micronutrients such as vitamin C, DK,
riboflavin, and cobalamin were significantly reduced
only after RYGB surgery. Also, the mean intake of vita-
min E, thiamine, niacin, folate, magnesium, copper, and
selenium before and after the RYGB, and OAGB surger-
ies were significantly different. The mean intake of fiber,
pyridoxine, zinc, and manganese was reduced signifi-
cantly only after the OAGB surgery. After controlling for
potential confounders, there is no significant difference
in dietary intake between the study groups. After one
year of MBS, the macronutrient intake in the SG group
decreased more compared to the other two groups, non-
significantly (P>0.05). Calcium, manganese, and in the
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SG group had a larger decrease compared to the other
groups, while phosphorus, zinc, copper, and total fiber in
the RYGB group had a greater decrease compared to the
other groups. In addition, total energy, iron, magnesium,
vitamin D, vitamin E, vitamin K, and group B vitamins
in the OAGB group had the largest decrease compared
to the other groups. However, these results were not sta-
tistically significant (P> 0. 05). Interestingly, the intake of
the vitamin A, vitamin C, vitamin D, vitamin E, vitamin
K, and B vitamins except folic acid and biotin in the SG
surgery, had the most increasing trend (P> 0.05).

In Table 4, the comparison of psychological disorders is
presented. There was a significant difference in the men-
tal health status of patients before and after surgeries.

Frequency of interpersonal sensitivity in RYGB group
was significantly greater before surgery than after surgery
(p=0.039). Moreover, frequency of obsessive compulsive
in the SG group was significantly greater before surgery
than after surgery (p =0.039).

Additionally, there were no significant differences in
psychological disorders among the various MBS groups
(P>0.05).

Discussion

In this follow-up study involving 96 patients who under-
went bariatric surgery, we examined the differences
among three surgical methods— RYGB, OAGB, and SG
surgeries —regarding anthropometric changes, nutri-
tional outcomes, and psychological status.

Anthropometric changes

The study found that while the mean Total Weight Loss
percentage (TWL%) was highest in the RYGB group,
followed by OAGB, and lowest in SG, there was no sta-
tistically significant difference among the three groups
(p>0.05). Literature reveals mixed results: some studies
suggest OAGB achieves higher Excess Body Weight Loss
(%EBWL) compared to SG, especially in the first 1-2
years, while others report SG shows faster weight loss
initially but OAGB provides better outcomes after five
years [20, 21]. Overall, all three procedures lead to signif-
icant weight loss, with individual factors like initial BMI
and comorbidities influencing outcomes [22].

Our findings show that except muscle mass for the
RYGB and OAGB subjects, all other body composition
indices were significantly reduced after all three meth-
ods (p<0.05). After adjustments for various confounding
variables, the RYGB surgery had a greater mean reduc-
tion in the BMI, body weight, fat mass, fat percentage,
and body protein compared to the other two methods,
but the results were non-significant (p>0.05). Further-
more, subjects in the OAGB category had improved mus-
cle mass compared to the RYGB and SG surgery in a
non-significant fashion (p =0.56).
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Table 3 The comparison of daily dietary macronutrient intake of patients
SG(n=34) RYGB (n=37) OAGB (n=25) P-value'
Energy (kcal) -752+943 -718+£90.8 -782+111 091
Before 25354574 24884399 2600+424
After 17394247 1796+ 225 18414312
p-value? <0.001 <0.001 <0.001
Protein (g) -50.7+798 -13.5+7638 3724939 0.95
Before 1974656 85.7+17.7 828+17.0
After 1304365 69.1+102 7294150
p-value? 061 <0.001 0.05
Carbohydrates (g) -953+14.2 -849+13.7 -939+16.8 0.86
Before 333+77.1 3214672 3394717
After 225+60.0 246+380 248+456
p-value? <0.001 <0.001 <0001
Total fat (g) 7284306 -36.3+29.5 -476+36.1 0.69
Before 147 +279 101+24.8 108+28.1
After 68.7+47.2 655+119 67.7+16.1
p-value? 0.12 <0.001 <0.001
Cholesterol (g) 8224225 734+217 -306+266 032
Before 265+105 256+ 105 240+121
After 180+654 188+37.5 205+684
p-value? <0.001 0.001 0.28
SFA (g) 4244213 -13.2+205 -150+25.0 0.57
Before 66.1+200 296+103 303+9.83
After 1924100 1774334 19.8+4.59
p-value? 0.18 <0.001 <0.001
MUFA (g) -228+627 -14.7+6.04 1784739 066
Before 4204549 345+10.88 385+124
After 188+6.76 1954559 21.7+7.19
p-value? 0.02 <0.001 0.001
PUFA (g) -89.14+57.3 -11.8+552 -251+67.6 061
Before 1134543 21.7+809 2394935
After 1174602 1154421 1294501
p-value? 0.28 <0.001 <0.001
Total fiber (g) 37.0+115 -87.7+111 -22.1+136 0.75
Before 91.8+288 163+709 4444162
After 163+747 354+9.80 340+6.34
p-value? 061 0.28 0.01
Calcium (mg) -21.9+993 -6.82+95.7 -181+117 0.99
Before 1254+409 1194+328 12554315
After 1225+473 12114393 12104357
p-value? 0.80 085 0.50
Iron (mg) -9.88+387 856+37.3 1824456 0.90
Before 89.6+314 3424151 3914141
After 742+184 3974226 3308+182
p-value? 081 022 0.21
Zinc (mg) 532+19.0 4444183 -3.10+224 0.15
Before 1194270 57141606 1234325
After 1954512 9.72+1.94 1044218
p-value? 040 0.08 0.01
Phosphorus (mg) -214+81.2 -304+78.2 -187+£95.7 0.60
Before 1440+404. 1502+ 363 1537+430
After 11914309 12344150 13444272
p-value? 001 <0.001 0.04
Magnesium (mg) -32.9+26.2 -556+259 -81.3+305 0.50
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Table 3 (continued)

SG(n=34) RYGB (n=37) OAGB (n=25) P-value'

Before 396+121 404+986 448+ 159
After 357+89.9 3554592 366+70.7
p-value? 0.20 001 0.02
Manganese (mg) -92.5+782 392+753 -246+92.1 0.68
Before 809+3.42 8.11+338 109+4.92
After 800+2.34 806+2.29 804+231
p-value? 042 085 0.01
Copper (mg) -0.10+0.45 -1.31+044 -043+0.53 0.16
Before 163+043 264+382 165+043
After 150+1.11 1314024 1324021
p-value? 0.70 0.04 001
Selenium (mcg) -0.10£045 -131+044 -043+053 0.16
Before 1114442 1114442 144+65.7
After 8524233 8524233 949+27.7
p-value? 0.30 <0.001 <0.001
Vitamin A (RAE) 1754729 26.1+703 31.0+859 0.29
Before 7744520 645+ 255 6234216
After 604+193 615+178 5914166
p-value? 0.72 0.18 041
Vitamin C (mg) 30.1£170 2614164 1534200 0.85
Before 133+584 110+45.2 105+34.1
After 159+ 106 1424608 1184504
p-value? 022 0.03 032
Vitamin D (mcg) 109+96.8 54.1£93.2 -276x114 0.67
Before 16.5+84.6 1.82+122 2024141
After 165+944 1334083 19441
p-value 037 0.04 091
Vitamin E (mg) 100+83.1 425+800 -282+979 062
Before 2 134143 145+5.1 158458
After 149+819.1 9.1+3 97+35
p-value? 034 <0.001 <0.001
Vitamin K (mcg) 129+75.2 145+725 -8.48+88.6 0.38
Before 3444244 3254227 3934210
After 504 +364 459+330 3614274
p-value? 0.06 0.04 0.66
Thiamin (mg) 8324664 3734640 -183+782 062
Before 222+139 2.03+0.58 2234072
After 1144653 145+0.28 151+0.28
p-value? 033 <0.001 <0.001
Riboflavin (mg) 202+199 10.7£19.1 -6.01+234 0.70
Before 6914284 1.89+047 200+042
After 9474192 1574041 1814042
p-value? 041 002 0.14
Niacin (mg) 2024199 10.7+19.1 -601+234 0.70
Before 239+6.22 252+518 2544552
After 98.7 £467 195+3.84 1934433
p-value? 0.36 <0.001 <0.001
Pyridoxine (mg) 286+2.77 1441267 -1.15+£3.26 0.65
Before 2924603 177041 1914033
After 6.82+262 1724032 172403
p-value? 041 033 0.02

oliCc acid (Imc -60.6 £ 32. -39.5+31. - + 38. .
Folic acid (mcg) 66.6+32.5 8954313 1234382 0.55

Before 572£155 583£117 602+ 140
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Table 3 (continued)

SG(n=34) RYGB (n=37) OAGB (n=25) P-value'
After 5014218 490+86.8 490+828
p-value? 0.11 <0.001 0.002
Cobalamin (mcg) 63.0+333 18.8+32.1 -120+392 0.34
Before 383+167 361+152 3224136
After 7954325 264+102 321+1.14
p-value? 0.18 001 0.9
Biotin (mcg) 4574324 -3.19+3.12 -6.50+3.82 081
Before 30+23.8 27.1+£10.1 30.7+15.2
After 2414745 2434416 2544567
p-value? 0.17 0.15 0.1

Values are based on mean + standard deviation. P -value less than 0.05 was considered significant. 'P-values obtained from ANCOVA. 2P-values obtained from paired
sample t-test. SG: Sleeve Gastrectomy. Roux-en-Y Gastric Bypass(RYGB). One-Anastomosis Gastric Bypass(OAGB)

The decreased degree of fat mass, body protein, and
waist to hip ratio after the first year of the surgical proce-
dure varies among bariatric surgery patients and is influ-
enced by multiple factors, such as dietary protein intake,
age, exercise, and mobility [23, 24].

Comparative studies suggest that while RYGB leads to
greater overall weight loss compared to SG, it may com-
promise muscle mass retention. In contrast, SG tends
to better preserve muscle mass. [25-27]. Additionally,
another study demonstrated that in patients with a BMI
greater than 50 kg/m®, RYGB provided more effective
weight reduction than SG [27].

Nutritional outcomes

Our findings revealed no significant differences among
the three surgical techniques in terms of the adjusted
mean intake of energy, macronutrients, and micronutri-
ents. This result aligns with prior studies suggesting com-
parable nutritional outcomes across different bariatric
procedures.

Total energy and carbohydrate intake decreased sig-
nificantly in all groups post-surgery. As shown in another
study, in 66% of the patients tested, a significant reduc-
tion in carbohydrate intake occurred after surgery [28],
which was concordant with the results of our study.
However, in a meta-analysis study, the authors found no
significant impact of MBS methods, including RYGB, and
SG, on carbohydrate intake compared with baseline val-
ues [29].

Specific to SG, we noted a marked reduction in cho-
lesterol and monounsaturated fatty acid (MUFA) intake,
suggesting potential benefits in improving lipid pro-
files. In consistent a study showed that bariatric surgery,
particularly SG, leads to significant changes in dietary
consumption, including reductions in cholesterol and
unsaturated fatty acid intake [30]. It could be suggested
that the increased consumption of dairy products, fruits,
and vegetables, along with a reduction in the intake of
fats, oils, bread, and cereals, may be the reason for the

decreased cholesterol intake in patients undergoing SG
[31].

For RYGB, a significant decrease in protein, total
fat, and polyunsaturated fatty acid (PUFA) intake was
observed. In line with our findings, in one study there
was a significantly lower level of total FA from the time of
admission to 1 year after bariatric surgery [32].

Stefater et al. also highlighted that post-surgical
patients often face challenges in meeting their nutri-
tional needs, particularly concerning food intake. Their
study indicated that inadequate dietary fat could lead to
deficiencies in fat-soluble vitamins, which are crucial for
overall health [33].

Conversely, some studies have reported that not all
patients experience significant decreases in protein and
fat intake post-surgery. For instance, Andreu et al. (2017)
found that while some patients undergoing laparoscopic
Roux-en-Y gastric bypass (LGBP) or sleeve gastrec-
tomy (LSG) did experience reduced protein intake, oth-
ers maintained adequate levels, suggesting variability in
dietary adherence and individual responses to surgery
[34]. To effectively manage protein and fat intake, tai-
lored nutritional strategies are essential. This approach
helps reduce the risk of deficiencies and improves patient
outcomes, particularly in maintaining lean mass and
overall health [35].

Psychological changes

This study found no significant psychological changes
across the three bariatric surgery groups based on the
SCL-90-R questionnaire, except for a significant reduc-
tion in interpersonal sensitivity in the RYGB group
(p=0.039) and a decrease in obsessive-compulsive ten-
dencies in both the RYGB (p=0.070) and SG groups
(p=0.039). These psychological improvements can
be attributed to multiple factors, including hormonal
changes induced by surgery and improvements in body
image and etc.
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Table 4 Comparison of psychological disorders before and after

(2025) 25:41

of three methods of metabolic and bariatric surgery

Type of Psychotic disorder Psychotic disorder p-
surgery before surgery after surgery val-

No Yes No Yes ue
SG 31(36.5) 3(273) 33(375) 1(12.5) 0625
RYGB 32(37.6) 5(455) 31(352) 6(75.0) 1.00
OAGB 22 (25.9) 3(73) 24(273) 1(125) 050
Type of Paranoid ideation dis- Paranoid ideation dis-
surgery order before surgery  order after surgery

No Yes No Yes
SG 24(42.7) 10 (25.6) 24 (40.0) 10(27.8) 1.00
RYGB 21(36.8) 16 (41.0) 23(383) 14 (389) 0.687
OAGB 12 (21.1) 13(33.3) 13(21.7) 12(333) 1.00
Type of Phobia before surgery Phobia after surgery
surgery No Yes No Yes
SG 31(37.8) 3(214) 30(345) 4(444) 1.00
RYGB 32(39.0) 5(357) 36(414) 1(01.1) 0125
OAGB 19(23.2) 6(429) 21(24.1) 4(444) 050
Type of Hostility before Hostility after surgery
surgery surgery

No Yes No Yes
SG 20 (33.3) 14(389) 26(36.1) 8(333) 0.180
RYGB 24 (40.0) 13(36.1) 26(36.1) 11 (458) 0.754
OAGB 16 (26.7) 9250 20(27.8) 5(08) 0125
Type of Anxiety before Anxiety after surgery
surgery surgery

No Yes No Yes
SG 25(37.3) 9(31.0) 28(37.3) 6(286) 0453
RYGB 24 (35.8) 13(44.8) 27 (36.0) 10 (47.6) 0375
OAGB 18 (26.9) 7(4.) 20(26.7) 5(23.8) 0625
Type of Depression before Depression after
surgery surgery surgery

No Yes No Yes
SG 23(37.7) 11(314) 29(39.2) 5(27) 0.146
RYGB 21(34.4) 16 (45.7) 25(33.8) 12 (54.5) 0344
OAGB 17 (27.9) 8(229) 20(27.0) 5(227) 0250
Type of Interpersonal sensitiv- Interpersonal sensitiv-
surgery ity before surgery ity after surgery

No Yes No Yes
SG 23(37.7) 11(314) 27(36.0) 7(333) 0388
RYGB 23(37.7) 14 (40.0) 30 (40.0) 7(333) 0039
OAGB 15 (24.6) 10 (28.6) 18(24.0) 7(333) 0250
Type of Obsessive compulsive Obsessive compulsive
surgery before surgery after surgery

No Yes No Yes
SG 19 (35.2) 15(35.7) 26 (40.0) 8(258) 0.039
RYGB 19(35.2) 18 (42.9) 25(385) 12 (38.7) 0.070
OAGB 16 (29.6) 9(214) 14(215) 11(35.5) 0687
Type of Somatization before =~ Somatization after
surgery surgery surgery

No Yes No Yes
SG 22 (38.6) 12 (30.8) 27 (40.9) 7(233) 0227
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Table 4 (continued)

Type of Psychotic disorder Psychotic disorder p-
surgery before surgery after surgery val-
No Yes No Yes ue
RYGB 21(36.8) 16 (41.0) 24(364) 13(43.3) 0453
OAGB 14 (24.6) 11(282) 15(22.7) 10(33.3) 1.00

Values are based on frequency (percentage). P-values obtained from McNemar
test for comparison of psychological disorders before and after surgery
(frequencies were not reported). P -value less than 0.05 was considered
significant. SG: Sleeve Gastrectomy. Roux-en-Y Gastric Bypass(RYGB). One-
Anastomosis Gastric Bypass(OAGB)

It can be said that bariatric surgery leads to reduced
interpersonal sensitivity for several key reasons. For
example, a systematic review by Herpertz and colleagues
[36] found that mental health and psychosocial status,
including social relations, improve for most people after
bariatric surgery. This improvement in social relations
can decrease interpersonal sensitivity as individuals
become more confident and socially active [37]. Addition-
ally, a longitudinal study by Demeireles and colleagues
[38] showed significant improvements in body image
and psychological well-being one year after surgery. This
boost in body image can enhance self-esteem, leading
to fewer feelings of social inadequacy and reduced sen-
sitivity in interpersonal interactions. Similarly, Behrens
and colleagues [39] noted that bariatric surgery triggers
complex behavioral, physiological, and cognitive changes
that improve both health and psychosocial outcomes.
These changes, particularly the improvements in body
image, are critical in reducing interpersonal sensitiv-
ity as they help individuals feel better about themselves
and more secure in social settings. These psychosocial
improvements are not solely due to weight loss but are
significantly influenced by the enhanced body image and
the resulting positive self-perception, contributing to
decreased interpersonal sensitivity.

Additionally, Weight loss can reduce some obsessive
behaviors related to eating and body image. As the study
by Pyykko [40] demonstrates, weight loss was associated
with greater improvement in health-related quality of life,
self-efficacy to exercise and controlling eating behaviors,
self-esteem, and greater amelioration in food cravings.
Furthermore, the surgery-induced hormonal shifts, par-
ticularly increases in glucagon-like peptide-1 (GLP-1),
peptide YY (PYY), and reductions in ghrelin levels, have
been shown to positively affect mood, reduce anxiety,
and alleviate obsessive-compulsive symptoms [41-44].
Therefore, it can be said that overall, bariatric surgery
leads to improvements in body image, self-perception,
and relationships with others, resulting in reduced
interpersonal sensitivity towards body and self-image.
All these factors have complex interrelations and can
be further explored for causal analysis. However, some
research indicates no significant changes in interpersonal
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sensitivity post-surgery, suggesting additional interven-
tions may be required [45]. Moreover, the psychological
effects vary between surgical methods, with some pro-
cedures, like SG, showing limited impact on obsessive-
compulsive tendencies [46, 47]. The reasons why these
changes were more pronounced in certain groups need
further investigation.

Strengths and limitations

This study provides novel insights by evaluating the
nutritional, anthropometric, and psychological impacts
of three bariatric surgery techniques within an Iranian
population. Data collection by qualified clinicians using
validated tools ensures reliability. However, limitations
include a reduced sample size, which may affect the pre-
cision of findings, and minor biases in dietary assess-
ments due to recall bias and misclassification errors
inherent in the use of the Food Frequency Questionnaire
(FFQ).

Another limitation of the study was the lack of con-
trol over the use of medications for managing psycho-
logical disorders and dietary supplements by the patients.
However, before surgery, patients were generally asked
whether they had a history of using dietary supplements
or were currently consuming them. Furthermore, this
study investigated the trends in anthropometric, nutri-
tional, and psychological changes up to one year after
bariatric surgery. Consequently, future studies with a lon-
ger follow-up period are recommended.

Conclusion

The findings of this study highlight both the benefits
and challenges associated with different bariatric sur-
gery techniques. While the surgeries lead to signifi-
cant improvements in weight and certain psychological
parameters, careful monitoring of nutritional intake is
crucial to prevent deficiencies and ensure long-term
health outcomes. Future studies with larger sample sizes
and extended follow-ups are warranted to confirm and
expand upon these results.
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