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Background: Sleeve gastrectomy (SG) is considered as the most common bariatric procedure in Saudi Arabia. It is a non-
reversible procedure defined as removal of a large portion of the stomach.

Objective: The objective of the current study is to compare the appetite and quality of life (QoL) between adults’ post-sleeve
gastrectomy and obese/morbidly obese adults (pre-SG).

Methods: A cross-sectional study design was conducted in adults (aged between 18 and 65 years), post-sleeve gastrectomy (n = 80,
41 Males and 39 Females) and obese group (n = 60, 28 Males and 32 Females). The study population was recruited from the bariatric
surgery clinic of King Abdullah Bin Abdul-Aziz University Hospital. A self-reported questionnaire was collected that included
a visual analogue scale (VAS) to assess the appetite level, and SF-36 QoL questionnaire.

Results: No significant differences were found in age and gender between the study groups (p > 0.05). The median score feeling of
fullness was significantly higher in the SG group (77.5, IQR: 48 and 50, IQR: 40, respectively) than in the obese group (p < 0.001).
The amount of food eaten was statistically lower in the SG group (30, IQR: 20) than the obese group (50, IQR: 60) (p = 0.005).
Patients post SG had significantly higher QoL scores in all physical and mental scales, physical component summary and mental
component summary (p < 0.003).

Conclusion: Patients post SG have improved appetite and QoL. Satiety, less prospective food consumption, BMI, age, gender and
comorbidities are associated with QoL. Future studies are needed to compare the QoL in post-SG patients with the normative values of
the QoL in Saudi Arabia.
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Introduction

Obesity is one of the most common health conditions in the world that increases the risk of morbidity and mortality.'~
Lifestyle modifications, including following a healthy diet and increasing physical activity, are considered the first-line
treatment for obesity.> However, failing to lose weight has been observed in patients with obesity.* In certain conditions,
bariatric surgery can be an effective treatment for obesity, especially when weight reduction through dietary and behavioral
changes is limited.> In Saudi Arabia, one of the most common bariatric surgeries performed is a sleeve gastrectomy (SG). It
has been shown that an SG results in a successful weight loss of at least 50% of initial body weight two years post-surgery,
leading to significant reduction in overall obesity-related conditions such as diabetes mellitus (DM), hypertension (HTN), and
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hyperlipidemia.®” A recent study found that SG is associated with improving or treating the comorbidities associated with
obesity by 30-50%.’

Many studies have found that SG is an effective procedure to lose weight, having a positive effect on reducing
appetite levels.® Several hormones are potential factors associated with weight loss and appetite regulation in
gastric sleeve. A study found that ghrelin and leptin concentrations did not change 12 months post SG surgery.” It
has been established that there is a strong relationship between changes in appetite and the percentage of weight
loss post-SG.'® Whenever the level of appetite changed, percentage of weight loss was increased.'' Some evidence
shows that the appetite level might stay suppressed up to 3 years post SG.'° Furthermore, another study assessed
appetite using visual analogue scales (VAS). The study demonstrated that a feeling of fullness was significantly
present 12 weeks post SG. However, hunger when fasting remained unchanged post-SG.'?

Obesity is associated with increased comorbidities such as DM, cancer, cardiovascular diseases such as HTN and
hyperlipidemia, which are all factors associated with a reduced quality of life (QoL).">"'> Many studies showed that SG was
associated with reduced appetite, weight loss, and improvement in the obesity associated comorbidities, such as DM, therefore
improving the QoL.>"*?* Good or improved QoL was observed in 60-90% of individuals post SG.'®?*2* Appetite can be
considered as independent factor associated with QoL among individuals with obesity. However, limited studies have assessed
the association between appetite and QoL in patients post SG compared to individuals with obesity. The primary objectives of
the current study were to compare the QoL in adults post SG and individuals with obesity and/or morbid obesity and to compare
the appetite in adults post SG and individuals with obesity and/or morbid obesity. The secondary objective is to assess the
association between appetite and quality of life in adults post SG and individuals with obesity and/or morbid obesity and to
determine the predictors of components of quality of life in adults post SG and individuals with obesity and/or morbid obesity.

Methods

Study Design and Setting

A comparative cross-sectional study was conducted at the King Abdullah bin Abdul-Aziz University Hospital (KAAUH),
in Riyadh, Saudi Arabia, in a population of adults aged between 18 and 65 years. The ethical approval was obtained from
the Institutional Review Board Committee of Princess Nourah Bint Abdulrahman University (20-0012). Consents were
obtained prior to the study.

Study Population

Patients who underwent SG more than 6 months ago (SG group) and participants with obesity (BMI > 30 kg/m?) were
recruited from the bariatric and pre-bariatric clinics, respectively. Individuals with other comorbidities or conditions that may
affect appetite and/or the QoL, such as DM type 1, celiac disease, irritable bowel disease or having multiple food allergy,
were excluded from the study. Any patients who do not read Arabic and pregnant women were excluded from the study.

Sampling Technique and Sample Size
The flow chart of participants’ recruitment is illustrated in Figure 1. The performed SG procedure started in July 2017 at
KAAUH. A list of post-SG patients (from July 2017) was obtained. The laparoscopic approach was utilized SG
procedure. The aim of procedure was to reduce the stomach size by about 75%. Calibration tube usually placed alongside
lesser curvature of the stomach to guide the steps of stapling.

Another list of patients who were listed in the pre-bariatric clinic who are under the waiting list for the surgery was
attained. The lists were reviewed and participants who did not meet the inclusion criteria were excluded from both groups. The
power calculation was conducted on the main outcomes (PCS and MCS). The power was 99-74%, respectively.

Research Tool
A self-administered survey consists of three parts and was administered in the Arabic language. The research team has gone
through all the participants in the list to assess the inclusion and the exclusion criteria. Participants who met the inclusion
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Figure | Flow chart of participants recruitment.

criteria, the research team has contacted all the participants via phone or the clinic to introduce the study. Participants who
agreed to participate to the study, the link of the study was provided to the participants to be filled on their own time.

Part |: Sociodemographic Characteristics, Anthropometric Measurements and
Medical History

Sociodemographic characteristics (age and gender), anthropometric measures (current weight and height and weight prior
to the surgery), and current comorbidities (DM, HTN and dyslipidemia) were collected from patients’ medical files.

Part 2: Appetite Test

Visual analogue scales (VASs) are validated scales that assess feelings of hunger and satiety; this scale included 100 mm
in the horizontal line."' On the left side, the number 0 indicates a non-present/slightest, while the number 100 indicates
the highest level of hunger or satiety.''*> The VAS consisted of four main questions: “how hungry are you? How full are
you? How strong is your desire to eat? And how much food do you think you could eat?” with anchors between “not at
all” to “extremely”. To standardized the introduction of VAS to both study groups and assess the variation of appetite
between groups, the participants were educated to fill the test one time only following the meals.

Part 3: Quality of Life

A validated SF-36 questionnaire (Arabic version) was previously used to assess the QoL in both groups of individuals
with obesity and post-bariatric surgery patients.”*?’ The SF-36 questionnaire consists of 36 items that are graded on
a scale from 0 to 100, the highest score represented a positive health status, with 0 and 100 serving as the lowest and
highest possible scores. The 36 questions were grouped into eight health scales to assess physical functioning (PF), role
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limitations due to physical health problems (RFP), role limitations due to personal or emotional problems (RFE), energy/
fatigue (ENFA), emotional well-being (EWB), social functioning (SF), bodily pain (BP) and general health (GH). To
amount to the final score on the different scales, the average of the questions was calculated. Physical Component
Summary (PCS) was calculated as the average of PF, RFP, BP and GH, while the Mental Component Summary (MCS)
was calculated as the average of RFE, ENFA, EWB, and SF.30:3!

Statistical Analysis

SPSS version 20 was used for the statistical analysis. Descriptive statistics are presented as means and SD for continuous
variables, and as frequencies for categorical variables. Variables that lacked a normal distribution were reported using the
median and interquartile range (IQR). Chi-squared tests were used for categorical variables (sociodemographic variables,
BMI and associated comorbidities) wherever appropriate. The Mann—Whitney U-Test was used to assess the level of
significance between the study groups for both the appetite scale and all subscales for the SF36, as they were not
normally distributed as determined by the Kolmogorov—Smirnov test. The magnitude of the effect of post SG on both the
appetite scale and subscales of the SF36 was also evaluated by the effect size (ES) with the following interpretations: ES
0.2 is “small”, 0.5 is “medium”, and 0.8 is “large”, using Cohen’s criteria.”” Spearman correlation coefficients were also
used to investigate the linear correlation between demographics, anthropometrics, the appetite scale, the PCS and the
MCS scores for the SF36. Hierarchical multiple linear regression was used to explore the predictive role of significant
independent study variables in bivariate analysis on both PCS and MCS scores for the SF36. Sociodemographic variables
were entered into the first block of the regression analysis, creating a model including namely: age, gender and
educational level. BMI was then entered into the second block. Comorbidities were investigated in the third block.
The fourth block included whether participants were operated on or not. In the last model, all subscales of the MCS were
added. All the statistical tests were two sided, and a p-value <0.05 was considered as statistically significant.

Ethical Considerations

The study followed the principles of the Helsinki Declaration and ethical approval was obtained from Institutional
Review Board in Princess Noura bint Abdulrahman University (IRB log Number: 20-0012) before starting data
collection phase. Implied consent from the participant after being informed about the purpose of the study. It is clearly

stated that their participation is voluntary; the responses are strictly confidential and anonymous for each participant.

Results

Socio-Demographics, Anthropometrics and Obesity Related Comorbidities
In the SG group, the average time after SG was 3.69 =+ 0.47 year, with the majority of the SG group having had the
surgery for more than one year (n = 56, 68%).

Table 1 summarizes the sociodemographic characteristics and BMI categories of both study groups with a mean age
of 33.9 £ 9.5 years. From the total 140 participants, 80 (57.1%) underwent sleeve gastrectomy. Both age and gender were
insignificantly different between the study groups. On the other hand, the educational level showed a significant
difference (p = 0.02), with nearly half of those who had underwent SG having a bachelor education (n = 41, 50.0%).

Table 2 portrays the anthropometric measurements with weight significantly differing between the sleeve gastrectomy
group and the obesity group (96.53 £ 19.9 vs 117.17 + 17.02, ¢ (—=6.44) = —1.9, p < 0.001).

Similarly, BMI was significantly lower in the SG group when compared to the obesity group (36.06 + 7.3 vs 43.15 £4.38,
t (—6.58) =—1.9, p < 0.001).

Figure 2 portrays the obesity related comorbidities in post SG group and the obese group. It is evident that the
percentage of health problems is significantly higher among the obese group when compared to the SG group (35.0% vs
12.2%, p = 0.007). In fact, the majority of the SG group had no health problems (72 participants, 87.8%), and the most
common comorbidities among the SG group were DM (5 participants, 6.1%), HTN (hypertension) (3 participants, 3.7%)
and dyslipidemia (2 participants, 2.4%).
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Table | Comparison of Sociodemographic Characteristics and BMI Between Patients Post-Sleeve Gastrectomy,
and Obese Group (N = 140)

Characteristics Responses Total No. (%) Study groups p value
140(100.0)
SG group No. (%) Obese No. (%)
80(57.1) 60(42.9)
Age groups 20-29 54(38.6) 35(43.8) 19(31.7) 0.19
30-39 43(30.7) 25(31.2) 18(30.0)
240 44(31.0) 20(25.0) 23(38.3)
M+SD 33.949.5 32.619.2 35.8+9.6 0.05*
Gender Males 69(49.3) 41(51.2) 28(46.7) 0.6l
Females 71(50.7) 39(48.8) 32(53.3)
Educational Primary 12(8.6) 5(6.2) 7(11.7) 0.02*
level
Secondary 52(37.1) 29(36.2) 23(38.3)
Bachelor 62(44.3) 41(51.2) 21(35.0)
Master 9(6.4) 5(6.2) 4(6.7)
Diploma 5(3.6) 0(0.0) 5(8.3)
BMI categories | Class | and Il obesity 65(46.4) 56(70.0) 9(15.0) <0.001*
Morbid obesity 75(53.6) 15(18.8) 51(85.0)

Notes: *Significance difference (p< 0.05); a: t test was used instead of chi square.
Abbreviations: SG, sleeve gastrectomy; M, mean; SD, standard deviation.

Table 2 Comparison of Anthropometric Measures Between Patients Post-Sleeve Gastrectomy and Obese
Group (N = 140)

Anthropometric Measures Study Groups T test | P value
SG Group n = 80 MitSD | Obese Group n = 60 MtSD

Current weight (kg) 96.53x19.9 117.17£17.02 —6.44 | <0.001*

Height (cm) 164.2+10.4 164.60+8.8 —0.35 0.73

BMI (kg/m?) 36.1£7.3 43.2+44 —6.58 | <0.001*

Notes: *Significance difference (p< 0.05).
Abbreviations: M, mean; SD, standard deviation; BMI, body mass index; cm, centimeter; Kg, kilograms; SG, sleeve gastrectomy.

Appetite Test: Visual Analogue Scale Questionnaire
Table 3 represents the appetite test (VAS) in patients’ post-SG and in the obese group. The Mann—Whitney U-test
revealed that the median number describing feelings of fullness was significantly higher in the SG group (77.5, IQR:49,
U = 1420.5, p < 0.001, d = 0.77).

Regarding the desire to eat, analysis showed statistically significant differences between the study groups with
a moderate effect size. The median score in the SG group was 30 (/QR:20). The Mann—Whitney U-test revealed that
desire to eat scores significantly differed between both groups (U = 1815.5, p = 0.003, d = 0.46).

Similarly, the amount of food intake could be eaten was statistically significantly lower in the SG group, with
a moderate effect size and the median score value was 30 (/QR:20) in the SG group. The Mann—Whitney U-test revealed
that the amount of food that could be eaten significantly differed between both groups (U = 1786.5, p 0.003, d = 0.48).
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Figure 2 Comparison of the percentage of comorbidities between patients post-sleeve gastrectomy, and obese group.

Quality of Life Evaluation: SF-36 Questionnaire

Table 4 illustrates the comparison of all the subscales of the SF-36 among the study groups. The PSC and all its subscales
were statistically different between the study groups, with a strong effect size and a median PSC score value of 93.75

({IOR:12) in the SG group.

The Mann—Whitney U-test revealed that PSC scores significantly differed between both groups (U = 756, p < 0.001,
d = 1.46). Similarly, the MSC and all its subscales were statistically different between the study groups, with a strong
effect size and a median MSC score value of 86.8 (/OR:16) in the SG group. The Mann—Whitney U-test revealed that

MSC scores significantly differed between both groups (U = 1,743.0, p < 0.001, d = 3.26).

Table 3 Comparing Appetite test (visual analogue scale questionnaire) in patients post-sleeve gastrectomy and

obese group (N = 140)

Appetite test Scales Study Groups pU value | dcohen™
SG group n = 80 Obese Group n = 60
Median Mean Median Mean
(IQR) rank (IQR) rank
Hungry feeling 50(30) 64.41 50(30) 77.58 0.05% 0.31
Full feeling 77.5(48) 84.18 50(40) 5.86 0<.001* 0.77
The strong desire to eat 30(20) 73.46 50(60) 82.3 0.003* 0.46
The amount of food could be eaten 30(20) 61.66 50(60) 82.27 0.003* 0.48

Notes: *Significance difference (p< 0.05); **d: effect size; U: Mann-Whitney U.
Abbreviations: IQR, interquartile range; SG, sleeve gastrectomy.
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Table 4 Comparing Quality of life (SF-36 Health Survey) in patients post-sleeve gastrectomy, and

obese group (N = 142)

SF-36 Scales Study Groups pu value | dconen™
SG Group n = 82 Obese Group n = 60
Median (IQR) | Mean Rank | Median (IQR) | Mean rank
PCS
PF 95(5) 94.24 62.5(35) 38.85 0<.001* 1.8
RFP 100(0) 78.26 100(100) 60.16 0.001* 3.25
BP 100(14) 83.93 75(55) 52.59 0<.001* 33
GH 87(20) 88.18 65(25) 46.92 0<.001* 1.18
PCS 93.75(12) 92.28 68.44(35) 43.10 0<.001* 1.46
MCs
RFE 100(0) 78.44 100(100) 59.92 0.001 3.25
ENFA 80(30) 89.98 55(40) 53.85 0<.001* 3.26
EWB 84(16) 80.51 76(36) 59.19 0.003* 3.25
SF 100(3) 89.12 62.5(38) 45.68 0<.001* 1.26
MCS 86.8(16) 86.33 72.15(39) 49.39 0<.001* 3.26

Notes: *Significance difference (p< 0.05); **d: effect size; U: Mann-Whitney U.

Abbreviations: IQR, interquartile range; SG, sleeve gastrectomy; BP, bodily pain scale; ENFA, energy/fatigue scale; EWB,
emotional well-being scale; GH, general health; MCS, mental component summary; PF, physical functioning scale; PCS, physical
component summary; RFE, role limitations due to personal or emotional problems scale; RFP, role limitations due to physical

health problems scale; SF, social functioning scale.

Correlations Between the Study Variables
Correlation analyses using the Spearman correlation coefficient to describe the correlations between the variables are

illustrated in Table 5. Being operated on was negatively correlated with comorbidities (r = —.22, p = 0.002), indicating that

Table 5 Correlation Matrix Between Personal Characteristics, Appetite Scale and QoL Subscales, Among Study Groups

Variables Correlation Variables
Study groups Age Gender | Education BMI Comorbidities APSI APS2 | APS3 | APS4 PCS MCSs
Study groups |
Age 0.17 |
Gender 0.05 0.07 |
Education -0.02 -0.16 -0.02 |
BMI 0.49%* 0.08 -0.14 -0.07 |
Comorbidities —0.22%* —0.23** 0.0l 0.02 —0.04 |
APSI 0.20 —0.08 0.01 -0.04 0.07 —0.03 |
APS2 —0.35%* -0.08 -0.09 0.09 —0.08* 0.07 —0.43%* |
APS3 —0.29%* -0.15 -0.05 0.11 -0.02 0.08 0.25%* 0.4* |
APS4 —0.29%* —-0.15 —0.05 0.05 0.02 —0.06 0.34% —0.09 | 0.38% |
PCS —0.57** 0.11 —0.18** 0.06 —0.22%* 0.09 —0.25 0.18%* 0.18 —0.18 |
MCS —0.43%* 0.09 —0.02* 0.10 -0.09* —0.06 -0.16 0.18*% 0.17 -0.17 | 0.73%* |

Notes: *Correlation is significant at 0.05 level; ** Correlation is significant at 0.01 level.
Abbreviations: SG, sleeve gastrectomy; BMI, body mass index. APS|, Hungry feeling; APS2, Full feeling; APS3, The strong of desire to eat; APS4, The amount of food could eat;
PCS, physical component summary; MCS, Mental component summary.
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obesity-related comorbidities decreased significantly. Moreover, three subscales of the appetite scale were inversely correlated
with being operated on: the feeling of fullness (r = —.35, p < 0.001), the strong desire to eat (r = —.29, p = 0.007), and the
amount of food that could be eaten (r = —.29, p = 0.005).

In addition, regarding the measures of the SF36, PCS and MCS were negatively correlated with being operated on (r =
=.57,p<0.001; =243, p<0.001, respectively). PCS was inversely correlated with gender (r =—.18, p=0.008), and BMI (r =
—.22, p=0.001), and was positively correlated with feelings of fullness on the appetite scale (r = 0.18, p = 0.007). Similarly,
MCS was inversely correlated with being operated on (=43, p < 0.001), gender (r =—.02, p=0.01), and BMI (r=-.09, p =
0.02) and was positively correlated with feelings of fullness on the appetite scale (r = 0.18, p=0.031) and PCS (r=0.73,p <
0.001).

Hierarchical Regression Analyses
To Determine Predictors of PCS of SF36
The hierarchical regression analyses examining the relationship between the dependent variable (PCS) and the indepen-
dent variables illustrated in Table 6 to explore factors potentially predicting PCS.

Only 5% of the outcome variance was explained by Model 1 (R* = 0.05, p = 0.08), which had no statistically
significant relationship to PCS. However, the age variable in model 1 was a significant predictor of PCS (8 = —0.19, t =

Table 6 Hierarchical Regression Analysis to Factors Predicting Physical Component Summary

MODEL | Predictors Coefficients® R? | RZ<hanee | F P
B B T Sig. 95.0% ClI for B
Lower | Upper
Model | | (Constant)® 91.6 9.7 | <0.001* | 7292 110.3 | 0.05 0.05 23 0.08
Age -8.18 | -0.19 | —2.23 0.03* —15.43 —0.94
Education —0.36 | —0.02 | —0.17 0.86 —4.52 3.80
Model 2 | (Constant)® 122.7 9.14 | <0.001* | 96.12 14921 | 0.11 0.07 43 0.002*
Age -98 | —0.23 | —2.74 | 0.007* -16.9 -2.73
Education —0.56 | —0.02 | —0.28 | 0.783 —4.59 3.47
BMI —0.80 | —-0.26 | —-3.16 | 0.002* -1.30 —-0.30
Model 3 | (Constant)® 120.51 7.55 | <0.001* | 88.915 | 152.097 | 0.12 0.0l 35 0.006*
Age -9.81 | -0.23 | —2.73 | 0.007* | —16.92 | -2.70
Education —0.55 | —-0.02 | —0.27 0.79 —4.59 3.49
BMI —0.80 | —0.26 | —3.15 | 0.002* -1.30 -0.29
Comorbidities | 0.48 002 | 025 0.01* -3.32 429
Model 4 | (Constant)® 122.74 9.05 | <0.001* | 95.89 149.58 | 0.37 0.26 12.5 | <0.001*
Age —6.83 | -0.16 | —2.22 | 0.03* -12.93 —0.74
Education 0.27 0.0l 0.16 0.88 -3.17 3.72
BMI 0.11 0.04 | 045 0.66 —0.38 0.61
Comorbidities | —1.89 | —0.08 | —I.13 0.26 =5.19 1.41
Operated —26.01 | —0.60 | —7.13 | <0.001* | —33.22 | —18.79
(Continued)
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Table 6 (Continued).

MODEL | Predictors Coefficients® R? | R? change | F P
B 1] T Sig. 95.0% Cl for B
Lower | Upper
Model 5 | (Constant)’ 61.14 532 | <0.001* | 3840 | 83.87 | 0.69 0.32 27.9 | <0.001%
Age -249 | —0.06 | —1.1I | 027 -6.93 1.94
Education -0.38 | —0.02 | —0.30 | 0.76 -2.89 213
BMI -0.05 | —0.02 | —028 | 0.78 —0.41 0.31
Comorbidities | —0.17 | —0.01 | —0.14 | 0.89 -2.58 225
Operated —936 | —022 | -3.12 | 0.002* | —-1529 | -3.42
RFE 0.11 021 | 333 | 0.001* | 0.05 0.18
ENFA 0.11 0.12 | 1.62 0.11 -0.03 0.25
EWB —-0.04 | —0.04 | 043 | 0.67 -0.21 0.13
SF 037 | 048 | 572 | <0.001* | 024 0.49

Notes: *P < 0.05 is significance; B: unstandardized beta* regression coefficient”; B: standardized beta; T: t-value and corresponding p-value;
’Dependent variable: physical component summary, bPredictors: (Constant), age, education, “Predictors: (Constant), age, education, BMI,
9Predictors: (Constant), age, education, BMI, comorbidities, ®Predictors: (Constant), age, education, BMI, comorbidities, operated fPredictors:
(Constant), age, education, BMI, comorbidities, operated.
Abbreviations: ENFA, energy/fatigue scale; EWB, emotional well-being scale; RFE, role limitations due to personal or emotional problems scale; SF,
social functioning scale.

—2.2, p = 0.03). BMI has been decreased due to the operation significantly increased the amount of explained variation
(R?=10.07, F = 4.3, p=0.002) in model 2 by being a strong predictor of PCS (8 = —0.26, t = —3.16, p 0.002). Similar to
model 2, related comorbidities in model 3 strongly predicted PCS (8 = 0.02, t = 0.25, p = 0.01). Regarding model 4, it
significantly predicted 37% of the variance in PCS (8 = —0.6, t =—7.13, p < 0.001), significantly adding to the amount of
explained variance (AR? = 0.26, F = 12.5, p < 0.001). The fifth model showed that the MCS subscales had the best ability
to predict PCS and RFE scores (8 =0.21,t=3.33, p = 0.001), while the SF scores were the significant predictor of PCS,
significantly predicting 69.0% of the outcome variance (R* = 0.69, p = 0.001). This finding is considered as significant

according to the Cohen guidelines (Table 6).

To Determine Predictors of MCS of the SF36

Table 7 illustrates factors potentially predicting MCS using hierarchical regression analyses. Among the sociodemographic

variables entered into the first block of the regression analysis, age was a significant predictor of MCS (8 =-0.20, t=-2.39,

p=0.018).

Table 7 Hierarchical Regression Analysis to Factors Predicting Mental Component Summary

MODEL | Predictors Coefficients® R*> | R®’Change | F P
B ] T Sig. 95.0% Cl for B
Lower | Upper
Model | | (Constant)® 67.39 6.74 | <0.001*% | 4762 | 87.18 | 0.05 0.05 2.40 0.07
Age —-9.28 | —0.20 | -2.39 | 0.018% | —16.93 | —1.63
Education 1.61 | 006 | 073 0.47 -2.78 6.0l
(Continued)
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Table 7 (Continued).

MODEL | Predictors Coefficients® R?> | R’Change | F P
B B T Sig. 95.0% ClI for B
Lower | Upper
Model 2 | (Constant)® 90.59 6.27 | <0.001* | 62.02 119.15 | 0.086 0.03 3.6 0.02*
Age -10.5 | =023 | —2.72 | 0.007* | —18.12 | —2.88
Education 1.46 0.06 0.67 0.51 -2.87 5.79
BMI —0.59 | —0.18 | —2.19 0.03* —1.14 —0.06
Model 3 | (Constant)® 95.47 5.56 | <0.001* | 61.50 129.44 | 0.088 0.002 2.5 0.03*
Age -10.5 | —0.23 | —2.72 | 0.01* —-18.14 | —2.85
Education 1.43 0.06 0.65 0.52 -2.92 5.78
BMI —0.60 | —02 | —22 0.03* —-1.14 —0.06
Comorbidities | —I.1 -05 | —0.53 0.59 -5.19 2.99
Model 4 | (Constant)® 97.52 6.35 | <0.001* | 67.13 12791 | 028 0.19 8.1 <0.001*
Age =7.77 | —0.17 | —2.23 0.03 —14.67 | —0.86
Education 2.19 | 0085 | I.110 0.27 -1.71 6.08
BMI 0.24 | 0.073 | 0.83 0.41 -0.33 0.79
Comorbidities | —3.27 | —0.14 | —1.73 0.09 —-7.01 0.47
Operated —23.8 | —0.52 | -5.77 | <0.001* | —32.00 | —15.66
Model 5 | (Constant)f 18.47 I.14 0.26 —13.61 50.54 0.63 0.35 21.30 | <0.001*
Age —2.29 | —0.05 | —0.88 0.38 -743 2.85
Education 1.79 | 0.069 | 1.24 0.22 —-1.06 4.63
BMI 0.13 | 0.039 | 0.59 0.55 —-0.29 0.54
Comorbidities | —2.35 | —0.09 | —1.66 0.09 -5.14 0.44
Operated -7.37 | —0.16 | —1.95 | 0.05* —14.87 0.12
PF —0.04 | —0.04 | —0.44 0.66 —0.19 0.13
RFP 0.230 | 0.380 | 559 | <0.001* 0.15 0.31
BP 0.192 | 0229 | 3.07 | 0.003* 0.07 0.32
GH 0.325 | 0.278 | 3.57 0.001 0.15 0.51

Notes: *P < 0.05 is significance; B: unstandardized beta “regression coefficient”; B: standardized beta; T: t-value and corresponding p-value; *Dependent
variable: mental component summary, ®Predictors: (Constant), age, education, “Predictors: (Constant), age, education, BMI, 9Predictors: (Constant), age,
education, BMI, comorbidities, °Predictors: (Constant), age, education, BMI, comorbidities, operated ‘Predictors: (Constant), age, education, BMI,
comorbidities, operated,

Abbreviations: BP, bodily pain scale; PF, physical functioning scale; RFP, role limitations due to physical health problems scale, GH, general health.

In model 2, BMI has been decreased due to the operation was a significant predictive factor of MCS (3 =-0.18, t=-2.19,
p=0.03), adding to the amount of explained variance (AR* = 0.02, F = 2.5, p = 0.03). Model 4 significantly predicted 28% of
the variance in PCS (R2=0.28, p <0.001), with being operated on with an SG being a significant predictive factor (3 =-0.52,
t=-5.77, p < 0.001), significantly adding to the amount of explained variance (AR* = 0.19, F = 8.1, p < 0.001). In the 5th
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model, all subscales of the PCS were added, showing the greatest predictive capacity of the MCS, with RFP scores (3 = 0.38,
t=5.59, p <0.001), BP scores (B =0.19, t = 2.23, p = 0.003) and GH scores (8 = 0.27, t = 3.57, p = 0.001) as potential
predictors of the MCS, significantly predicting 63.0% of the outcome variance (R* = 0.63, p < 0.001). These findings are
considered to be significant according to the Cohen guidelines.

Discussion

The objective of the current study was to assess the appetite level and QoL, using a validated subjective tool, in adults
who underwent SG, and compare them with individuals with obesity or severe obesity. The results of the study found that
the SG group feels “fuller”, has less desire to eat, and less prospective food consumption when compared to the obese
group. The SG group had higher QoL score in both PCS and MCS compared to the obese group. PCS is associated with
age, BMI, and comorbidities, while MCS is associated with age, gender, and BMI. PCS and MCS are positively
associated with feeling “full”.

Health-related QoL refers to the measurement of satisfaction in several aspects of life such as the physical, social, and
emotional.?” Studies have shown that obesity is associated with poor QoL, whereas the QoL is improved after SG.'*!53%33
The analysis in the current study showed that QoL scores are better in the SG group compared to the obese group in all the QoL
aspects. However, improvement of the QoL post SG was not consistent with previous studies due to several factors: 1) the
duration post SG, 2) the presence of a comparative or a reference group, and 3) comparing the QoL between pre SG and post
SG.'*153273% The reference QoL scores vary between countries and different ages (young adults vs elderly).'>** Finally, the
validity of the measures of QoL has been questioned in some previous studies.'>**

In the current study, there were many variables associated with the QoL including age, BMI, gender, and comorbidities.
A previous study has found some comorbidities to improve or even resolve post SG.> In addition, increased weight loss up to
six years post SG has been shown in many studies.*®*” All the above-mentioned variables are factors that can enhance the
physical and the emotional aspect of the QoL. In addition, weight reduction is an independent factor associated with enhanced
QoL among women.*® A recent study found that women with >10% weight reduction had improved QOL in the emotional and
physical aspects compared to women with <5% weight reduction. The current study has found that the female sex and BMI are
factors associated with enhanced QoL in both physical and mental components.

The results of the appetite test (VAS) showed greater reporting of feelings of fullness in the SG group compared to the
other group. This result was similar to a previous study where patients who were 6 to 12 weeks post SG reported more
feelings of “fullness” compared to the pre-SG group.'? Makaronidis et al reported that changes in appetite post-SG are
significantly associated with a high percentage of weight loss.'® In addition, Karamanakos et al reported that the SG
procedure contributes to additional weight loss due to appetite being highly suppressed up to one-year post-surgery.”
Previous research has suggested that weight loss was attributed to a decrease in appetite caused by hormonal changes in
the leptin and ghrelin levels which usually control appetite.®'%'2

The association between a poor appetite and QoL has been studied in different populations such as patients with kidney
diseases and the elderly.>* *' In general, previous studies have found that a good appetite was associated with an enhanced QoL
score, especially in the physical component, due to an improved nutrition.***! However, the current study found that both BMI
and appetite are associated with QoL. This could be explained by obesity being associated with comorbidities having a negative
impact on the QoL and the influence of the surgery on Body weight and therefore it is associated with improved QoL.

The current study has several limitations including not having a reference group to assess the QoL in the KSA. In the current
study, we have used an obese group as the comparative group when comparing the QoL with the SG group. However, we were
not able to conclude that the QoL measures among the SG group were similar to the norm values. This is due to the fact that there
are no norm values for SF-36 scores in Saudi Arabia. Second, the current study has assessed appetite subjectively using
a validated tool VAS. Assessing appetite subjectively and objectively via appetite hormones such as cholecystokinin (CCK),
glucagon-like-peptide 1 (GLP1), peptide tyrosine—tyrosine (PY'Y), and Ghrelin will be ideal. This study is a will be a preliminary
result of a clinical study to assess appetite subjectively and objectively among patients post SG. Finally, the current study did not
assess important aspects related to weight regain or maintaining a stable body weight, in addition to not checking if patients were

following up with any registered dietitians. This latter factor could have an immense role in preventing weight gain post SG.***
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In conclusion, patients post SG have an improved QoL due to sleeve gastrectomy which leads to reduced body weight and
therefore improved QoL. Subjective appetite test revealed that patients post SG used to feel full, had less desire to eat and less
prospective food consumption. Feeling satiety and perception about prospective food consumption are two factors associated with
QoL in patients post SG. Other factors associated with enhancing the QoL improvement BMI, age, gender and comorbidities.

Future studies are needed to compare the QoL in patients’ post-SG with the normative values of the QoL in Saudi
Arabia. In addition, examine the long-term outcomes of the segmental gastrectomy patients should be assessed, including
percentage excess weight loss, comorbidities and QoL.

Abbreviations

BMI, Body Mass Index; BP, Bodily Pain Scale; DM, Diabetes Mellitus; ENFA, Energy/Fatigue Scale; EWB, Emotional
Well-Being Scale; GH, General Health; HTN, Hypertension; IQR, Interquartile Range; KAAUH, King Abdullah Bin
Abdul-Aziz University Hospital; KSA, kingdom of Saudi Arabia; MCS, Mental Component Summary; PCS, Physical
Component Summary; PF, Physical Functioning Scale; QoL, Quality of Life; RFE, Role Limitations Due To Personal Or
Emotional Problems Scale; RFP, role limitations due to physical health problems scale; SG, sleeve gastrectomy; SPSS,
Statistical Package For The Social Sciences; SF, Social Functioning Scale; VAS, Visual Analog Scale.

Ethics Approval
The study was ethically approved by the Institutional Review Board (IRB) at Princess Nourah bint Abdulrahman
University (20-0012), Riyadh, Saudi Arabia.

Consent to Participate
Informed consent was obtained from the participants.

Author Contributions

All authors made a significant contribution to the work reported, whether that is in the conception, study design,
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article
has been submitted; and agree to be accountable for all aspects of the work.

Funding
The authors extend their appreciation to the Deputyship for Research & Innovation, Ministry of Education in Saudi
Arabia for funding this research work through the project number RI-44-0585.

Disclosure
The authors declare that they have no competing interests in this work.

References

1. Huxley R, Mendis S, Zheleznyakov E, Reddy S, Chan J. Body mass index, waist circumference and waist: hip ratio as predictors of cardiovascular
risk--A review of the literature. Eur J Clin Nutr. 2010;64(1):16-22. doi:10.1038/ejcn.2009.68

2. Pimenta FB, Bertrand E, Mograbi DC, Shinohara H, Landeira-Fernandez J. The relationship between obesity and quality of life in Brazilian adults.
Front Psychol. 2015;6(966). doi:10.3389/fpsyg.2015.00966

3. Wadden TA, Webb VL, Moran CH, Bailer BA. Lifestyle modification for obesity: new developments in diet, physical activity, and behavior therapy.
Circulation. 2012;125(9):1157-1170. doi:10.1161/CIRCULATIONAHA.111.039453

4. Haase CL, Lopes S, Olsen AH, Satylganova A, Schnecke V, McEwan P. Weight loss and risk reduction of obesity-related outcomes in 0.5 million
people: evidence from a UK primary care database. Int J Obes Lond. 2021;45(6):1249-1258. doi:10.1038/s41366-021-00788-4

5. Schroeder R, Garrison JM, Johnson MS. Treatment of adult obesity with bariatric surgery. Am Fam Physician. 2011;84(7):805-814.

6. Santry HP. Trends in bariatric surgical procedures. JAMA. 2005;294(15):1909-1917. doi:10.1001/jama.294.15.1909

7. Al-Enazi N, Al-Falah H. A needs assessment of bariatric surgery services in Saudi Arabia. Saudi Journal of Obesity. 2017;5(1):15-21. doi:10.4103/
sjo.sjo_23 16

1452 "o Diabetes, Metabolic Syndrome and Obesity 2024:17

Dove!


https://doi.org/10.1038/ejcn.2009.68
https://doi.org/10.3389/fpsyg.2015.00966
https://doi.org/10.1161/CIRCULATIONAHA.111.039453
https://doi.org/10.1038/s41366-021-00788-4
https://doi.org/10.1001/jama.294.15.1909
https://doi.org/10.4103/sjo.sjo_23_16
https://doi.org/10.4103/sjo.sjo_23_16
https://www.dovepress.com
https://www.dovepress.com

Dove Alzaben et al

1

8. Karamanakos SN, Vagenas K, Kalfarentzos F, Alexandrides TK. Weight loss, appetite suppression, and changes in fasting and postprandial ghrelin
and peptide-Y'Y levels after Roux-en-Y gastric bypass and sleeve gastrectomy: a prospective, double blind study. Ann Surg. 2008;247(3):401-407.
doi:10.1097/SLA.0b013e318156f012

9. Buzga M, Zavadilova V, Holéczy P, et al. Dietary intake and ghrelin and leptin changes after sleeve gastrectomy. Wideochir Inne Tech
Maloinwazyjne. 2014;9(4):554-561. doi:10.5114/wiitm.2014.45437

0. Makaronidis JM, Neilson S, Cheung WH, et al. Reported appetite, taste and smell changes following Roux-en-Y gastric bypass and sleeve

gastrectomy: effect of gender, type 2 diabetes and relationship to post-operative weight loss. Appetite. 2016;107:93—105. doi:10.1016/].
appet.2016.07.029

. Flint A, Raben A, Blundell JE, Astrup A. Reproducibility, power and validity of visual analogue scales in assessment of appetite sensations in

single test meal studies. Int J Obes Relat Metab Disord. 2000;24(1):38-48. doi:10.1038/sj.ij0.0801083

—_

12. Yousseif A, Emmanuel J, Karra E, et al. Differential effects of laparoscopic sleeve gastrectomy and laparoscopic gastric bypass on appetite, circulating

1

acyl-ghrelin, peptide YY3-36 and active GLP-1 levels in non-diabetic humans. Obes Surg. 2014;24(2):241-252. doi:10.1007/s11695-013-1066-0
3. Broberger C. Brain regulation of food intake and appetite: molecules and networks. J Intern Med. 2005;258(4):301-327. doi:10.1111/j.1365-
2796.2005.01553.x

14. Payne ME, Porter Starr KN, Orenduff M, et al. Quality of life and mental health in older adults with obesity and frailty: associations with a weight

1

1

1

1
1

2

2
2

2

2

2

2

2
2

2

3

3

3

3

3

3

3

3

3

3

loss intervention. J Nutr Health Aging. 2018;22(10):1259-1265. doi:10.1007/s12603-018-1127-0

5. Kolotkin RL, Andersen JR. A systematic review of reviews: exploring the relationship between obesity, weight loss and health-related quality of
life. Clin Obes. 2017;7(5):273-289. doi:10.1111/cob.12203

6. Kirkil C, Aygen E, Korkmaz MF, Bozan MB. QUALITY OF LIFE AFTER LAPAROSCOPIC SLEEVE GASTRECTOMY USING BAROS
SYSTEM. Arq Bras Cir Dig. 2018;31(3):e1385. doi:10.1590/0102-672020180001e1385

7. Sheng B, Truong K, Spitler H, Zhang L, Tong X, Chen L. The long-term effects of bariatric surgery on type 2 diabetes remission, microvascular and
macrovascular complications, and mortality: a systematic review and meta-analysis. Obes Surg. 2017;27(10):2724-2732. doi:10.1007/s11695-017-2866-4

8. Major P, Mattok M, Pedziwiatr M, et al. Quality of life after bariatric surgery. Obes Surg. 2015;25(9):1703—1710. doi:10.1007/s11695-015-1601-2

9. Major P, Mattok M, Pedziwiatr M, et al. Changes in levels of selected incretins and appetite-controlling hormones following surgical treatment for
morbid obesity. Wideochir Inne Tech Maloinwazyjne. 2015;10(3):458-465. doi:10.5114/wiitm.2015.54003

0. Aljohani MS, Ibrahim AM, AlQutub S. The impact of gastric sleeve on quality of life in obese adult patients at King Fahad Hospital, Jeddah, 2017.
Int J Med Res Prof. 2017;3(6):214-218. doi:10.21276/ijmrp.2017.3.6.042

1. Ma IT, Madura JA. Gastrointestinal complications after bariatric surgery. Gastro hepatol. 2015;11(8):526-535.

2. Sarkhosh K, Birch DW, Sharma A, Karmali S. Complications associated with laparoscopic sleeve gastrectomy for morbid obesity: a surgeon’s
guide. Can J Surg. 2013;56(5):347-352. doi:10.1503/cjs.033511

3. Alkassis M, Haddad FG, Gharios J, Noun R, Chakhtoura G. Quality of Life before and after sleeve gastrectomy in Lebanese population. J Obes.
2019;2019(1952538):1-6. doi:10.1155/2019/1952538

4. Castanha CR, A T-P, Castanha AR, Gqmb B, Lacerda RMR, Vilar L. Evaluation of quality of life, weight loss and comorbidities of patients
undergoing bariatric surgery. Rev Col Bras Cir. 2018;45(3):e1864. doi:10.1590/0100-6991e-20181864

5. Whybrow S, Stephen JR, Stubbs RJ. The evaluation of an electronic visual analogue scale system for appetite and mood. Eur J Clin Nutr. 2006;60
(4):558-560. doi:10.1038/sj.ejcn. 1602342

6. Coons SJ, Alabdulmohsin SA, Draugalis JR, Hays RD. Reliability of an Arabic version of the RAND-36 health survey and its equivalence to the
US-English version. Med Care. 1998;36(3):428-432. doi:10.1097/00005650-199803000-00018

7. Hays RD, Sherbourne CD, Mazel RM. The RAND 36-item health survey 1.0. Health Econ. 1993;2(3):217-227. doi:10.1002/hec.4730020305

8. Mannucci E, Petroni ML, Villanova N, Rotella CM, Apolone G, Marchesini G. Clinical and psychological correlates of health-related quality of life
in obese patients. Health Qual Life Outcomes. 2010;8(90). doi:10.1186/1477-7525-8-90

9. Simonson DC, Halperin F, Foster K, Vernon A, Goldfine AB. Clinical and patient-centered outcomes in obese patients with type 2 diabetes 3 years
after randomization to roux-en-y gastric bypass surgery versus intensive lifestyle management: the SLIMM-T2D study. Diabetes Care. 2018;41
(4):670-679. doi:10.2337/dc17-0487

0. Barnett CT, Vanicek N, Polman RC. Temporal adaptations in generic and population-specific quality of life and falls efficacy in men with recent

lower-limb amputations. J Rehabil Res Dev. 2013;50(3):437-448. doi:10.1682/jrrd.2011.10.0205

. Hobart J. The SF-36 in multiple sclerosis: why basic assumptions must be tested. J Neurol Neurosurg Psychiatry. 2001;71(3):363-370. doi:10.1136/

jnnp.71.3.363

2. Alkhodair MIA, Mohammed A, Alotaibi ASA, Salah A, Altulaihi BA. Comparison of quality of life between pre- and post-bariatric surgery
patients at KAMC, Riyadh. Saudi Arabia Intern J Med Develop Countries. 2021;5(4):1092—-1095. doi:10.24911/IJMDC.51-1616014021

3. Khaled AA. The impact of bariatric surgery on the quality of life of obese individuals in Saudi Arabia. Intern J Med Develop Count. 2021;5
(1):029-36.

4. Lins L, Carvalho FM. SF-36 total score as a single measure of health-related quality of life: scoping review. SAGE Open Med. 2016;4
(2050312116671725):205031211667172. doi:10.1177/2050312116671725

5. Burholt V, Nash P. Short Form 36 (SF-36) Health Survey Questionnaire: normative data for Wales. J Public Health. 2011;33(4):587-603.
doi:10.1093/pubmed/fdr006

6. Al Kadi A, Siddiqui ZR, Malik AM, Al Naami M. Comparison of the efficacy of standard bariatric surgical procedures on Saudi population using
the bariatric analysis and reporting outcome system. Saudi Med J. 2017;38(3):251-256. doi:10.15537/smj.2017.3.17033

7. Alfadda AA, Al-Naami MY, Masood A, et al. Long-term weight outcomes after bariatric surgery: a single center Saudi Arabian cohort experience.
J Clin Med. 2021;10(21):4922. doi:10.3390/jcm10214922

8. Hageman PA, Mroz JE, Yoerger MA, Pullen CH. Weight loss is associated with improved quality of life among rural women completers of a
web-based lifestyle intervention. PLoS One. 2019;14(11):¢0225446. doi:10.1371/journal.pone.0225446

9. Zabel R, Ash S, King N, Juffs P, Bauer J. Relationships between appetite and quality of life in hemodialysis patients. Appetite. 2012;59(1):194—199.
doi:10.1016/j.appet.2012.02.016

—

Diabetes, Metabolic Syndrome and Obesity 2024:17 heeps: 1453

Dove:


https://doi.org/10.1097/SLA.0b013e318156f012
https://doi.org/10.5114/wiitm.2014.45437
https://doi.org/10.1016/j.appet.2016.07.029
https://doi.org/10.1016/j.appet.2016.07.029
https://doi.org/10.1038/sj.ijo.0801083
https://doi.org/10.1007/s11695-013-1066-0
https://doi.org/10.1111/j.1365-2796.2005.01553.x
https://doi.org/10.1111/j.1365-2796.2005.01553.x
https://doi.org/10.1007/s12603-018-1127-0
https://doi.org/10.1111/cob.12203
https://doi.org/10.1590/0102-672020180001e1385
https://doi.org/10.1007/s11695-017-2866-4
https://doi.org/10.1007/s11695-015-1601-2
https://doi.org/10.5114/wiitm.2015.54003
https://doi.org/10.21276/ijmrp.2017.3.6.042
https://doi.org/10.1503/cjs.033511
https://doi.org/10.1155/2019/1952538
https://doi.org/10.1590/0100-6991e-20181864
https://doi.org/10.1038/sj.ejcn.1602342
https://doi.org/10.1097/00005650-199803000-00018
https://doi.org/10.1002/hec.4730020305
https://doi.org/10.1186/1477-7525-8-90
https://doi.org/10.2337/dc17-0487
https://doi.org/10.1682/jrrd.2011.10.0205
https://doi.org/10.1136/jnnp.71.3.363
https://doi.org/10.1136/jnnp.71.3.363
https://doi.org/10.24911/IJMDC.51-1616014021
https://doi.org/10.1177/2050312116671725
https://doi.org/10.1093/pubmed/fdr006
https://doi.org/10.15537/smj.2017.3.17033
https://doi.org/10.3390/jcm10214922
https://doi.org/10.1371/journal.pone.0225446
https://doi.org/10.1016/j.appet.2012.02.016
https://www.dovepress.com
https://www.dovepress.com

Alzaben et al Dove

40. Andersson J, Hulander E, Rothenberg E, Iversen PO. Iversen PO.Effect on Body Weight, Quality of Life and Appetite Following Individualized,
Nutritional Counselling to Home-Living Elderly after Rehabilitation - An Open Randomized Trial. J Nutr Health Aging. 2017;21(7):811-818.
doi:10.1007/512603-016-0825-8

41. Acar Tek N, Karagil-Ermumcu M. Determinants of health related quality of life in home dwelling elderly population: appetite and nutritional status.
J Nutr Health Aging. 2018;22(8):996-1002. doi:10.1007/s12603-018-1066-9

42. Compher CW, Hanlon A, Kang Y, Elkin L, Williams NN. Attendance at clinical visits predicts weight loss after gastric bypass surgery. Obes Surg.
2012;22(6):927-934. doi:10.1007/s11695-011-0577-9

43. Endevelt R, Ben-Assuli O, Klain E, Zelber-Sagi S. The role of dietician follow-up in the success of bariatric surgery. Surg Obes Relat Dis. 2013;9
(6):963-968. doi:10.1016/j.s0ard.2013.01.006

Diabetes, Metabolic Syndrome and Obesity Dove

Publish your work in this journal

Diabetes, Metabolic Syndrome and Obesity is an international, peer-reviewed open-access journal committed to the rapid publication of the
latest laboratory and clinical findings in the fields of diabetes, metabolic syndrome and obesity research. Original research, review, case reports,
hypothesis formation, expert opinion and commentaries are all considered for publication. The manuscript management system is completely
online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to
read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/diabetes-metabolic-syndrome-and-obesity-journal

1454 n W in n Dove Diabetes, Metabolic Syndrome and Obesity 2024:17


https://doi.org/10.1007/s12603-016-0825-8
https://doi.org/10.1007/s12603-018-1066-9
https://doi.org/10.1007/s11695-011-0577-9
https://doi.org/10.1016/j.soard.2013.01.006
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Methods
	Study Design and Setting
	Study Population
	Sampling Technique and Sample Size
	Research Tool
	Part1: Sociodemographic Characteristics, Anthropometric Measurements and Medical History
	Part2: Appetite Test
	Part3: Quality of Life
	Statistical Analysis
	Ethical Considerations

	Results
	Socio-Demographics, Anthropometrics and Obesity Related Comorbidities
	Appetite Test: Visual Analogue Scale Questionnaire
	Quality of Life Evaluation: SF-36 Questionnaire
	Correlations Between the Study Variables
	Hierarchical Regression Analyses
	To Determine Predictors of PCS of SF36
	To Determine Predictors of MCS of the SF36


	Discussion
	Abbreviations
	Ethics Approval
	Consent to Participate
	Author Contributions
	Funding
	Disclosure

