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Background: There is a paucity of research dedicated to exploring behavioral change in patients following bariatric surgery. 
However, there is a need for comparison analysis of individuals with obesity who have received surgical treatment and those who 
have not opted for any surgical procedures for weight loss. This study is designed to scrutinize the lifestyle choices, behavioral 
patterns, psychological elements, and eating habits of individuals who have undergone bariatric surgery, in contrast to those with 
obesity who have not undergone such a procedure.
Methods: This study is a secondary analysis from Sharik Diet and Health National Survey (SDHNS) dataset, which is a cross- 
sectional investigation covering the period from 2020 to 2022. The study focused on demographic factors like age, gender, educational 
attainment, and monthly earnings. Furthermore, other variables such as physical activity, leisure and workplace sitting habits, smoking 
patterns, strategies for managing weight, and eating and consumption behaviors were also examined.
Results: Out of the initial 15,980 participants reached, 4,069 satisfied the study’s inclusion criteria. Bariatric surgery was reported by 
806 participants (19.8%). Upon comparing three obesity status groups - The participants who underwent bariatric surgery with or 
without obesity, those with obesity who did not opt for any surgical weight loss measure, the analysis found that the three obesity 
status groups were significantly different in 21 variables from a total of 26. Moreover, a logistic regression analysis revealed that 11 
variables influenced persistent obesity in the post-surgery phase, as opposed to those who successfully lost weight. These variables 
included advanced age, limited education, being female, lower income, waterpipe smoking habits, and the consumption of carbonated 
drinks.
Conclusion: This study showed that inability to lose weight after bariatric surgery are linked to poor lifestyle choices and behavior 
compared to those who were able to lose weight after the surgery.
Keywords: bariatric surgery, obesity, weight recurrence, weight loss, weight loss intervention

Introduction
The escalating issue of obesity is generating significant public health concerns, and the complications associated with it 
are leading to a considerable decline in both the quality and expectancy of life.1 As of 2020, the occurrence rate of 
obesity, defined by a Body Mass Index (BMI) of 30 or higher, in Saudi Arabia was recorded at 21.7%.2 In Saudi Arabia, 
a significant correlation has been observed in previous study between obesity and several health disorders such as Type 2 
Diabetes Mellitus (T2DM), high cholesterol, high blood pressure, pulmonary diseases, rheumatoid arthritis, sleep 
disorders, colon-related diseases, and thyroid problems.2 The economic burden linked to obesity management in Saudi 
Arabia is also substantial, constituting about 2.4% of its total GDP, which is approximately 19 billion USD.3 This cost is 
projected to escalate to 4.1% of the GDP by 2060, amounting to USD 78 billion, if no measures are implemented to 
address the issue.3
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In the last decade many global strategies for weight loss were initiated such as behavioral, therapeutical, and surgical 
interventions.4 These interventions are administered within a multidisciplinary framework, involving collaborative efforts 
from a team comprising dietitians, physiotherapists, endocrinologists, and in certain cases, surgeons.4 Nevertheless, the 
government of Saudi Arabia, in partnership with the Quality-of-Life Program 2020, is initiating various efforts focused 
on obesity management. These efforts encompass the Obesity Control Program, the Child Obesity Control Program, 
initiatives to boost physical activity levels among women, promotion of women’s participation in sports clubs, and the 
establishment of academic degrees and programs specializing in sports. Collectively, these initiatives aim to achieve a 3% 
reduction in obesity rates by the year 2030.5

Nevertheless, weight loss surgery, also referred to as bariatric or metabolic surgery, stands as the most effective 
and enduring method for treating obesity.4,6 Weight loss surgeries, encompassing procedures like sleeve gastrect-
omy, gastric bypass, duodenal switch, and gastric band, have demonstrated beneficial outcomes in managing 
conditions such as diabetes, hypertension, hypercholesterolemia, OSA syndrome among various other diseases.6,7 

In Saudi Arabia, there are around 20 accredited public obesity centers dedicated to performing weight loss 
surgeries.8 In the year 2021, these obesity centers in Saudi Arabia carried out over 30,000 weight loss surgeries, 
with the average cost per surgery ranging between USD 6,600 and USD 10,000. The total expenditure for these 
procedures surpassed USD 100 million.8 These surgical procedures constitute 10% of the annual budget of the 
Ministry of Health.3 Additionally, in late 2022, the Saudi Council of Health Insurance (SCHI) implemented a new 
policy requiring all private health insurance companies to include coverage for bariatric surgery for individuals with 
a Body Mass Index (BMI) of 30 or higher. The coverage is capped at a maximum cost of USD 5,000, with 
a deductible of 20%.9 However, there were no valuable data regarding the number of surgeries conducted within 
private hospitals or centers.

The International Federation for the Surgery of Obesity and Metabolic Disorders recorded a total of 278,581 initial 
bariatric surgeries and 32,860 follow-up revision surgeries globally in the year 2022.10 The United States accounted for 
the majority, with an estimated 149,520 procedures.10 Notably, the report highlights the absence of data from Saudi 
Arabia, as it is not listed among the registered countries within IFSO countries. However, within Middle Eastern 
countries, only Kuwait is registered and has reported 24 bariatric surgery procedures, of which a significant majority 
(96%) were sleeve gastrectomy.10 The report also predict that 100% of bariatric surgery performed in Saudi Arabia is 
sleeve gastrectomy.10 However, in 2018, the (IFSO) reported a total of 4,231 bariatric surgery procedures, as documented 
by only three centers in Saudi Arabia.10 This accounts for merely 10% of all the centers performing bariatric surgeries in 
Saudi Arabia.10

The rate of surgical revisions after initial obesity surgery differs widely, from 5% for Biliary Pancreatic 
Diversion (BPD) to as much as 50% for Laparoscopic Gastric Band (LAGB). Procedures like Laparoscopic 
Sleeve Gastrectomy (LSG) and Roux-en-Y Gastric Bypass (RYGB) see revision frequencies that are intermediate, 
particularly within a timeframe of 3 to 5 years. Factors contributing to this include genetic predispositions, 
unhelpful eating habits, and suboptimal initial surgical choices, among others.11 Moreover, surgeries for revision 
or conversion tend to have a higher rate of complications compared to the initial obesity surgeries.11 Studies on 
post-bariatric surgery have predominantly centered on aspects such as comorbidity and morbidity, recurrence of 
weight, recovery time, progression in percentage of weight loss, performance, and both short- and long-term 
complications.

However, there has been limited research on the behavioral changes in individuals who have undergone such surgery, 
particularly in comparison with individuals with obesity who have not undergone surgical intervention. One study 
published data comparing lifestyle behaviors and dietary intake among individuals who were obese and non-obese, 
following bariatric surgery.12 The study found that factors such as age, reduced consumption of fresh juices and chicken, 
and current tobacco use were significantly associated with persistent obesity.12

Therefore, the aim of this research is to explore the lifestyle attributes, psychological health aspects, and dietary 
patterns of individuals following bariatric surgery. This analysis is to be compared with similar factors in individuals with 
obesity who have not undergone any weight-loss surgery.
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Methodology
Study Design
This research project is a secondary analysis of data obtained from the nationwide Sharik Diet and Health National 
Survey (SDHNS),13 an annual, cross-sectional survey launched in Saudi Arabia in 2020. The survey collects data through 
Arabic telephone interviews. For this specific study, we used data covering the period from 2020 to 2022, which included 
more than 15,000 research entries. The thorough scientific approach of the SDHNS is elaborated on in a different 
publication by the Sharik Association for Research & Studies.13

Sampling and Sample Size
The SDHNS used a quota sampling strategy to ensure a balanced sample, distinguished by age, gender, and geographical 
location within the 13 administrative divisions of Saudi Arabia. Participants were divided into two age cohorts, with the 
dividing line set at the median adult age in Saudi Arabia, which is 36 years. The size of the sample was determined to 
accommodate the desired level of sub-analysis, which entailed comparing different age and sex cohorts across various 
regions. The aim was to target a medium effect size of roughly 0.26, with a statistical power of 80% and a confidence 
interval of 95%.14

The proportional sample method is automated, managed by data collection, ZDataCloud ® governance system without 
human intervention, which further decreases sampling bias.15 Since this research utilized ZdataCloud® as data collection, 
no missing values were present. To explain this point, (SDHNS) is structured around a telephone interview process 
conducted by trained interviewers. Concurrently, managing a database of participants is another operation within the 
organization. This operation is aimed at registering potential research participants and educating them about the 
importance of research participation, adherence to research ethics, and the significance of data quality. Established in 
2015, Sharik currently maintains a database with more than 200,000 potential research participants, accurately represent-
ing the population of Saudi Arabia. Additionally, the ZDataCloud system includes a feature for data integrity validation. 
This feature, serving as a protective measure, aims to prevent any erroneous data entry by the data collectors and to 
reduce the occurrence of missing data.15

Inclusion Criteria
For this study, we included only the records of individuals who are with obesity (BMI ≥ 30) and those who have 
undergone bariatric surgery.

Measurement
The SDHNS published an English-translated copy of the code-book including all the variables and questions used in the 
survey.13

Demographics
Information regarding demographics, including age, gender, educational attainment, and monthly income, was sourced 
from the SDHNS database. Obesity was defined as a Body Mass Index (BMI) of 30 kg/m^2 or more, based on self- 
reported height and weight data.

Regarding bariatric surgery, data was gathered by inquiring if participants had undergone the surgery and the time 
elapsed since the operation. Responses about the surgery’s duration were limited to single-choice options: within the last 
three months, between 3–6 months, 6–9 months, and over one year.

Lifestyle and Eating Behavior
The primary variables examined included physical activity, leisure sitting, office sitting, smoking, weight management 
practices, and dietary and consumption habits. Physical activity levels were determined through self-reports, focusing on 
the frequency of weekly engagement in physical activities. Using the World Health Organization (WHO) standards, 
physical activity was classified as moderate (involving at least 150 minutes of moderate physical activity per week) or 
vigorous (comprising at least 75 minutes of vigorous physical activity per week).16 The variable of physical activity was 
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categorized into either an acceptable level of physical activity (ALPA) if it met either of the criteria, or a low level of 
physical activity (LLPA) if it met neither. The degree of a sedentary lifestyle was assessed based on the daily hours spent 
sitting for leisure, like watching TV or playing video games, or sitting during office work. This was divided into two 
groups: (1) sitting for 4 hours or less per day; (20 sitting for more than 4 hours/day.

Self-Rated Health and Mental Health
The study assessed the participants’ perception of their health status using a 5-point Likert scale, with 1 indicating ‘poor’ 
and 5 indicating ‘excellent’. The prevalence of a high risk for depression and anxiety within the study group was 
evaluated using the Patient Health Questionnaire (PHQ-9) with cut-off score > 10 and the Generalized Anxiety Disorder 
(GAD-7) with cut-off score ≥ 10.17

Statistical Analysis
The analysis of the data was carried out using frequencies and percentages to outline the study variables. The bivariate 
analysis was facilitated by the chi-square (χ2) test. As data collection was electronic, there was no missing data. SPSS 
version 22 was used for the statistical analysis. A backward maximum likelihood multivariate logistic regression model, 
including all variables, was used to identify factors significantly linked to bariatric surgery. All tests were conducted at 
a 95% confidence level to evaluate significance. The communication of results followed the guidelines set by the 
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) for cross-sectional studies.

Ethical Considerations
The study was approved by the ethics committee of the Sharik Association for Health Research (Approval no.06-2021), 
in compliance with national research ethics guidelines. Informed consent from participants was obtained verbally during 
telephone interviews and appropriately documented in our data collection system. This method not only ensured 
informed consent but also aligned with the study’s methodology. We affirm that this study is conducted in accordance 
with the Declaration of Helsinki.

Results
From the SDHNS data spanning 2020 to 2022, out of 15,980 potential respondents, 4,069 qualified for inclusion in the 
study. Among them, 56.9% were female. The mean age was 40.67 years with a standard deviation of 12.84. Notably, 
55.9% had an education level below a bachelor’s degree. More than 60% reported a monthly income not exceeding SAR 
8000. Regarding bariatric surgery 806 (19.8%) participants had the surgery, 10.2% underwent the procedure in the last 3 
months, 11.9% between 3 and 6 months ago, 9.8% between 6 and 9 months ago, and the majority, 68.1%, had their 
surgery over a year ago.

Three Groups Comparison (Bariatric Surgery with Obesity, Bariatric Surgery Without 
Obesity, Participants with Obesity)
In this section, we compared three groups based on their obesity status - those who underwent bariatric surgery (both with 
and without obesity), and those suffering from obesity but have not had surgery. The comparison was made across various 
domains, including sociodemographic factors, lifestyle habits, attitudes, mental health elements, and dietary habits.

Table 1 in the report offers a comparative analysis of participant demographics across the three obesity status groups. 
The analysis revealed significant differences among the groups in terms of age, education level, and income.

Table 2 shows the lifestyle habits of the different groups studied, covering aspects such as the intensity of physical 
activity, duration of sedentary behaviors, smoking habits, and frequency of eating out. The analysis found significant 
differences among the three obesity status groups in terms of their physical activity, current cigarette smoking, current 
waterpipe smoking, efforts toward weight management, consumption of pre-prepared food (in the past week), and 
frequency of breakfast meals. (in the past week)

Table 3 provides an analysis of attitudes and mental health elements across all three groups. It considers factors like 
the likelihood of anxiety and depression, overall health self-rated satisfaction, and self-perception of weight. The results 
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Table 1 Participant Sociodemographic Characteristics

Variables Bariatric Participants 
with Obesity  
n = 266 (%)

Bariatric Participants 
without Obesity  

n = 540 (%)

Participants 
with Obesity  
n = 3263 (%)

Total  
N = 4069 (%)

p-Value

Sex

Male 117 (44.0) 247 (45.7) 1389 (42.6) 1753 (43.1) 0.369

Female 149 (56.0) 293 (54.3) 1874 (57.4) 2316 (56.9)

Mean Age 40.67 (±12.84)

Age group (in years)

29 and less 52 (19.5) 152 (28.1) 727 (22.3) 931 (22.9) <0.000

30–39 75 (28.2) 161 (29.8) 690 (21.1) 926 (22.8)

40–49 78 (29.3) 143 (26.5) 968 (29.7) 1189 (29.2)

50+ 61 (22.9) 84 (15.6) 878 (26.9) 1023 (25.1)

Education

Less than a bachelor’s degree 135 (50.8) 238 (44.1) 1903 (58.3) 2276 (55.9) <0.000

Bachelor’s Degree or Higher 131 (49.2) 302 (55.9) 1360 (41.7) 1793 (44.1)

Monthly income

SAR 8000 or less 94 (56.3) 215 (58.3) 1500 (64.0) 1809 (62.9) 0.020

More than SAR 8001 73 (43.7) 154 (41.7) 842 (36.0) 1069 (37.1)

Note: Bold indicates significant associations. SAR 8000 is the average of monthly income.

Table 2 Participant Lifestyle Characteristics

Variables Bariatric Participants 
with Obesity  
n = 266 (%)

Bariatric Participants 
without Obesity  

n = 540 (%)

Participants 
with Obesity  
n = 3263 (%)

Total  
N= 4069 (%)

p-Value

Physical Activity Levels

ALPA 61 (22.9) 149 (27.6) 683 (20.9) 893 (21.9) 0.002

LLPA 205 (77.1) 391 (72.4) 2580 (79.1) 3176 (78.1)

Sitting for Leisure Activities

4 h or less/day 123 (46.2) 265 (49.1) 1584 (48.5) 1972 (48.5) 0.735

More than 4 h/day 143 (53.8) 275 (50.9) 1679 (51.5) 2097 (51.5)

Sitting for Office Work

4 h or less/day 157 (59.0) 308 (57.0) 1998 (61.2) 2463 (60.5) 0.159

More than 4 h/day 109 (41) 232 (43.0) 1265 (38.8) 1606 (39.5)

Current Cigarette Smoking

Never 2833 (86.8) 392 (72.6) 212 (79.7) 3437 (84.5) <0.001

Yes 430 (13.2) 148 (27.4) 54 (20.3) 632 (15.5)

(Continued)
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indicated that the three obesity status groups significantly differed in terms of their overall health self-satisfaction rating, 
self-classification of weight, risk of anxiety, risk of depression, and combined risk of anxiety and depression.

Finally, Table 4 offers an examination of the dietary habits of the groups, including the consumption of various food 
and beverage items such as fruits, vegetables, meats, chicken, seafood, soft drinks, energy drinks, fresh and canned 
juices. The analysis found that the three obesity status groups were significantly different in their levels of consumption 
for several items, including fruits, vegetables, chicken, natural juice, canned juice, carbonated drinks, and energy drinks.

Two Groups Comparison (Bariatric Surgery and Participants with Obesity and Had 
Not Had Bariatric Surgery)
In a chi-square analysis we explored the 22 lifestyle and behavior variables including participants who had bariatric 
surgery and participants with obesity who had not undergone any surgery for weight loss. Eighteen variables were found 
to have significant differences between these two groups. These variables are: physical activity (χ²(1) = 9.90, p =.002), 
currently smoking cigarette (χ²(1) = 122.18, p <.001), currently smoking waterpipe (χ²(1) = 206.83, p <.001), effort 
toward weight management (χ²(3) = 396.70, p <.001), eating pre-prepared food (last week) (χ²(2) = 8.75, p =.013), eating 
breakfast meals (last week) (χ²(3) = 37.35, p <.001), Overall Health Self-Satisfaction Rating (χ²(4) = 15.56, p =.004), 
self-classification of weight (χ²(3) = 557.59, p <.001), risk of anxiety (χ²(1) = 12.14, p <.001), risk of depression (χ²(1) 
=70.21, p <.001), combined risk of anxiety and depression (χ²(1) =22.36, p <.001), fruit consumption level (χ²(1) = 6.14, 

Table 2 (Continued). 

Variables Bariatric Participants 
with Obesity  
n = 266 (%)

Bariatric Participants 
without Obesity  

n = 540 (%)

Participants 
with Obesity  
n = 3263 (%)

Total  
N= 4069 (%)

p-Value

Current Waterpipe Smoking

Never 2921 (86.5) 377 (69.8) 205 (77.1) 3503 (86.1) <0.001

Yes 342 (10.5) 163 (30.2) 61 (22.9) 342 (13.9)

Effort Toward Weight Management

Lose more weight 207 (77.8) 190 (35.2) 2227 (68.3) 2624 (64.5) <0.001

Keep weight as it is 28 (10.5) 197 (36.5) 210 (6.4) 435 (10.7)

Gain more weight 5 (1.9) 38 (7.0) 31 (1.0) 74 (1.8)

Doing nothing 26 (9.8) 115 (21.3) 795 (24.4) 936 (23.0)

Eating Pre-Prepared Food (Last Week)

Never 79 (29.7) 141 (26.1) 997 (30.6) 1217 (29.9) 0.037

1–3 meals 126 (47.4) 260 (48.1) 1604 (49.2) 1990 (48.9)

4 meals and above 61 (22.9) 239 (25.7) 662 (20.3) 1990 (48.9)

Eating Breakfast Meals (Last Week)

Never 45 (16.9) 74 (13.7) 448 (13.7) 567 (13.9) <0.001

1–3 meals 82 (30.8) 178 (33.0) 836 (25.6) 1096 (26.9)

4–6 meals 52 (19.5) 145 (26.9) 677 (20.7) 874 (21.5)

Every Day 87 (32.7) 143 (26.5) 1302 (39.9) 1532 (37.7)

Note: Bold indicates significant associations. 
Abbreviations: ALPA, Acceptable level of physical activity (150 min/week of moderate physical activity or 75 min/week of intensive physical activity); LLPA, Low level of 
physical activity (less than 150 min/week of moderate physical activity or 75 min/week of intensive physical activity).
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p =.013), vegetable consumption level (χ²(1) = 6.06, p =.014), chicken consumption level (χ²(1) =13.69, p <.001), natural 
juice consumption level (χ²(3) =72.45, p <.001), canned juice consumption level (χ²(3) =38.16, p <.001), carbonated 
drink consumption level (χ²(3) = 9.68, p =.021), power drink consumption level (χ². (3) =118.74, p <.001)

Multivariate Analysis of Factors Linked to Continued Obesity After Bariatric Surgery
Table 5 details a logistic regression analysis aimed at identifying factors linked to continued obesity after bariatric 
surgery, in contrast to individuals who effectively managed to overcome obesity following surgery. The analysis 
pinpointed key elements influencing ongoing obesity in the post-surgery phase, such as advanced age, limited educational 
attainment, female gender, reduced income, waterpipe smoking habits, and the consumption of carbonated drinks.

Discussion
In this study, when the analysis was conducted comparing three obesity status groups - those who had bariatric surgery 
regardless of their obesity status, and those who were obese but did not choose surgical weight loss options, it was found 
that out of 26 variables, 21 showed significant differences among the three groups. In addition, twenty-two lifestyle and 

Table 3 Perceptions of Health and Mental Health Factors

Variables Bariatric Participants 
with Obesity  
n = 266 (%)

Bariatric Participants 
without Obesity  

n = 540 (%)

Participants 
with Obesity  
n = 3263 (%)

Total  
N = 4069 (%)

p-value

Overall, Health Self-Satisfaction Rating

Excellent 64 (24.1) 152 (28.1) 730 (22.4) 946 (23.2) 0.025

Very Good 89 (33.5) 179 (33.1) 1073 (32.9) 1341 (33.0)

Good 65 (24.4) 120 (22.2) 923 (28.3) 1108 (27.2)

Neutral 34 (12.8) 65 (12.0) 426 (13.1) 525 (12.9)

Poor 14 (5.3) 24 (4.4) 111 (3.4) 149 (3.7)

Self-Classification of Weight

Underweight 7 (2.6) 63 (11.7) 47 (1.4) 117 (2.9) <0.001

Ideal 30 (11.3) 270 (50.0) 305 (9.3) 605 (14.9)

Overweight 138 (51.9) 176 (32.6) 1910 (58.5) 2224 (54.7)

Obese 91 (34.2) 31 (5.7) 1001 (30.7) 1123 (27.6)

Risk of Anxiety

At risk 29 (17.4) 76 (20.6) 320 (13.7) 425 (14.8) <0.001

Not at risk 138 (82.6) 293 (79.4) 2021 (86.3) 2452 (85.2)

Risk of Depression

At risk 67 (25.2) 147 (27.2) 587 (18.0) 543 (13.3) <0.001

Not at risk 199 (74.8) 393 (72.8) 2676 (82.0) 3526 (86.7)

Combined Risk of Anxiety and Depression

At risk 17 (6.4) 53 (9.8) 147 (4.5) 217 (5.3) <0.001

Not at risk 249 (93.6) 487 (90.2) 3116 (95.5) 3116 (95.5)

Note: Bold indicates significant associations.
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Table 4 Dietary Lifestyle and Behaviors

Variables Bariatric Participants 
with Obesity  
n = 266 (%)

Bariatric Participants 
without Obesity  

n = 540 (%)

Participants 
with Obesity  
n = 3263 (%)

Total  
N = 4069 (%)

p-value

Fruit Consumption Level

ACL 388 (11.9) 49 (9.1) 388 (11.9) 459 (11.3) 0.044

NACL 2874 (88.1) 491 (90.9) 2874 (88.1) 3609 (88.7)

Vegetable Consumption Level

ACL 36 (13.5) 70 (13.0) 545 (16.7) 651 (16.0) 0.047

NACL 230 (86.5) 470 (87.0) 2718 (83.3) 3418 (84.0)

Meat Consumption Level

ACL 59 (22.2) 114 (21.1) 714 (21.9) 887 (21.8) 0.911

NACL 207 (77.8) 426 (78.9) 2549 (78.1) 3182 (78.2)

Chicken Consumption Level

ACL 35 (13.2) 105 (19.4) 405 (12.4) 545 (13.4) <0.001

NACL 231 (86.8) 435 (80.6) 2858 (87.6) 3524 (86.6)

Seafood Consumption Level

ACL 37 (13.9) 93 (17.2) 466 (14.3) 596 (14.6) 0.189

NACL 229 (86.1) 447 (82.8) 2797 (85.7) 3473 (85.4)

Natural Juice Consumption Level

Never 104 (39.1) 139 (25.7) 1390 (42.6) 1633 (40.1) <0.001

1–3 times/week 121 (45.5) 260 (48.1) 1454 (44.6) 1835 (45.1)

4–6 times/week 30 (11.3) 108 (20.0) 285 (8.7) 423 (10.4)

Every Day 11 (4.1) 33 (6.1) 134 (4.1) 178 (4.4)

Canned Juice Consumption Level

Never 114 (42.9) 205 (38.0) 1418 (45.4) 1633 (40.1) <0.001

1–3 times/week 97 (36.5) 227 (42.0) 1332 (40.8) 1652 (40.7)

4–6 times/week 44 (16.5) 96 (17.8) 324 (9.9) 464 (11.4)

Every Day 11 (4.1) 12 (2.2) 126 (3.9) 149 (3.7)

Carbonated Drink Consumption Level

Never 107 (40.2) 204 (37.8) 1143 (35.0) 1454 (35.7) 0.011

1–3 times/week 92 (34.6) 199 (36.9) 1336 (40.9) 1627 (40.0)

4–6 times/week 38 (14.3) 102 (18.9) 486 (14.9) 626 (15.4)

Every Day 29 (10.9) 35 (6.5) 298 (9.1) 362 (8.9)

(Continued)
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Table 4 (Continued). 

Variables Bariatric Participants 
with Obesity  
n = 266 (%)

Bariatric Participants 
without Obesity  

n = 540 (%)

Participants 
with Obesity  
n = 3263 (%)

Total  
N = 4069 (%)

p-value

Power Drink Consumption Level

Never 310 (57.4) 174 (65.2) 2541 (77.9) 3025 (74.3) <0.001

1–3 times/week 155 (28.7) 53 (19.9) 523 (16.0) 731 (18.0)

4–6 times/week 63 (11.7) 30 (11.3) 150 (4.6) 243 (6.0)

Every Day 12 (2.2) 9 (3.4) 49 (1.5) 70 (1.7)

Note: Bold indicates significant associations. 
Abbreviation: ACL, refer to (Acceptable consumption level); UACL refer to (unacceptable consumption level).

Table 5 Logistic Regression Model Results Showing Lifestyle and Behavioral Factors Associated with Obesity 
in Contrast to Individuals Who Effectively Managed to Overcome Obesity Following Surgery

Variable p-value Exp 95% CI.for EXP

Lower Upper

Age 0.018 1.012 1.002 1.022

Gender (Male) <0.001 0.672 0.529 0.855

Education (Bachelor and above) <0.001 0.590 0.468 0.745

Monthly Income (Above 8000 SAR) 0.030 0.762 0.596 0.974

Physical Activity (ALPA) 0.117 1.230 0.949 1.594

Sitting for leisure (less than 4 h/day) 0.779 0.968 0.773 1.212

Sitting for office work (More than 4 h/day) 0.955 1.007 0.802 1.264

Cigarette smoking (No) 0.492 0.896 0.654 1.227

Waterpipe smoking (No) <0.001 0.462 0.338 0.631

Weight management (Doing Nothing) <0.001

Lose more weight <0.001 0.443 0.319 0.615

Keep weight as it is 0.007 0.374 0.184 0.761

Gain more weight 0.744 1.050 0.785 1.402

Eating food prepared outside home in the last week (4 meals and above) 0.964

Never 0.798 1.045 0.749 1.458

1–3 meals 0.924 1.014 0.766 1.342

Breakfast meals in the last week (Never) 0.437

1–3 meals 0.436 0.871 0.616 1.233

4–6 meals 0.745 0.940 0.649 1.362

Every Day 0.565 1.106 0.785 1.559

Overall Health Self-Satisfaction Rating (Poor) 0.739

Excellent 0.176 0.631 0.324 1.230

(Continued)
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Table 5 (Continued). 

Variable p-value Exp 95% CI.for EXP

Lower Upper

Very Good 0.224 0.663 0.342 1.287

Good 0.186 0.638 0.328 1.241

Neutral 0.299 0.688 0.339 1.394

Self-Weight Classification (Underweight) <0.001

Ideal <0.001 0.167 0.116 0.240

Overweight <0.001 0.242 0.133 0.440

Obese 0.063 0.753 0.558 1.015

Risk of Depression (No) 0.044 1.589 1.013 2.491

Risk of Anxiety (No) 0.664 0.906 0.579 1.416

Combined Anxiety and Depression (No) 0.302 1.445 0.718 2.906

Fruit Consumption 0.224 0.779 0.520 1.165

Vegetable Consumption 0.703 0.935 0.663 1.319

Meat Consumption 0.716 1.050 0.808 1.364

Chicken Consumption 0.022 1.418 1.051 1.913

Seafood Consumption 0.465 0.889 0.648 1.219

Natural Juice Consumption (Every Day) 0.072

Never 0.246 1.378 0.802 2.368

1–3 times/week 0.868 1.047 0.611 1.793

4–6 times/week 0.664 0.867 0.474 1.587

Canned Juice Consumption (Every Day) 0.057

Never 0.162 0.628 0.328 1.205

1–3 times/week 0.415 0.759 0.391 1.473

4–6 times/week 0.055 0.504 0.250 1.016

Carbonated Drink Consumption (Every Day) 0.002

Never 0.019 0.595 0.386 0.917

1–3 times/week 0.871 0.966 0.635 1.469

4–6 times/week 0.996 1.001 0.629 1.593

Power Drink Consumption (Every Day) 0.025

Never 0.316 1.464 0.695 3.084

1–3 times/week 0.975 1.012 0.471 2.173

4–6 times/week 0.600 0.804 0.356 1.817

Note: Bold indicates significant associations.
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behavior variables were tested in two groups: participants who had bariatric surgery and participants with obesity who 
had not undergone any surgery for weight loss. Eighteen variables were found to have significant differences between 
these two groups. This study primarily investigated lifestyle and behavior changes among participants who have 
undergone bariatric surgery for obesity, irrespective of surgery type, and compared them with participants with obesity 
who had not had any type of weight-loss surgery. To our knowledge, this is one of first studies that compared lifestyle 
factors of those participant who have undergone bariatric surgery and participants with obesity who have not had any 
surgery.

The present study showed that participants who have undergone bariatric surgery tend to exercise and engage in 
physical activity more than those who have not had the surgery. At the same time, when asked about their current plan 
regarding their weight, more participants in the bariatric surgery group answered that they are trying to lose weight or 
maintain their current weight. A few studies have presented similar findings and we were not able to identify any studies 
that reported a prevalence of ALPA among people who had bariatric surgery.18 In fact, there is no guideline on the 
minimum or recommended level of physical activity for those participants who had bariatric surgery, or even for 
participants with obesity. In addition, sedentary behaviors expressed as leisure sitting hours were not significant in the 
two groups, which indicated that the majority of participants from both groups kept the same inactivity levels. Sedentary 
lifestyle and inactive behavior in participants with obesity is well studied in the literature, but only limited studies have 
been conducted on participants post bariatric surgery.19,20 All of this raises the need for developing specific guidelines on 
sedentary and physical activity for both groups. In addition, the WHO recommendations for physical activity seem to 
underestimate the physical activity level needs of overweight and participants with obesity. Their recommendations seem 
appropriate for people considered normal or underweight. Thus, a need exists to re-evaluate the minimum recommended 
level of physical activity to prevent overweight and obesity in general.

Both cigarette and waterpipe smoking were significantly higher in bariatric participants. This finding was similar to 
other studies.21 Although smoking has little to no effect on weight recurrence, many studies have indicated that smoking 
in relation to bariatric surgery was significantly associated with short- and long-term complications and morbidity.22 

A systematic review suggested that smoking 1 year after bariatric surgery is associated with significant postoperative 
morbidity.23,24 Smoking cessation may minimize the risk of adverse effects after surgery.21 The high prevalence of 
waterpipe smoking among bariatric participants may also explain the high sitting leisure hours in the same group.

The outcomes of this study corroborate previous research indicating that individuals undergoing bariatric surgery may 
face an increased risk of psychological conditions, including anxiety and depression, and may exhibit maladaptive eating 
behaviors. Previous studies have similarly found an increased incidence of mental health conditions in this population.25 

For instance, a meta-analysis showed that the prevalence of depression and anxiety in bariatric surgery patients was 
significantly higher than in the general participants with obesity population.26 This study results further illuminates the 
complex relationship between mental health risks and dietary lifestyle and behaviors in bariatric surgery patients. The 
increased psychological distress observed in this study may lead to poor eating behaviors. This resonates with the 
previous findings reported that emotional distress was linked to uncontrolled and emotional eating in postoperative 
bariatric patients.27 The physiological basis for these behaviors may lie in the body’s response to stress and how it affects 
eating habits. When the body is in a state of chronic stress or depression, it releases the hormone cortisol, which can 
stimulate appetite and promote fat storage.28 This biological reaction, coupled with psychological tendencies to engage in 
emotional eating or food binges during periods of distress, could explain the maladaptive eating behaviors observed in 
this study. Understanding these physiological and psychological processes is crucial to optimizing postoperative care for 
bariatric surgery patients. By identifying the links between anxiety, depression, and poor eating behaviors, healthcare 
providers can develop targeted interventions to address these issues and improve patient outcomes.

Although bariatric participants are advised to restrict calories by avoiding fatty and unhealthy meals, sweetened 
drinks, fruit drinks, sodas, and power drinks, the data from this study showed frequent consumption multiple times per 
week of food prepared outside the home, natural juices, canned juices, and power drinks. In addition, low consumption of 
both whole fruits and vegetables was shown. In fact, the association between eating prepared food and fast food and the 
severity of post-bariatric obesity has been investigated in the literature. Many studies have shown that a nutritionally poor 
diet and consuming high calories meals might reflect later as weight recurrence in postoperative individuals.29–31
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Eating changes and behavioral therapy are necessary for all participants with obesity who attempt to lose weight using 
nonsurgical and surgical interventions. Behavioral and eating changes may have satisfying results. As matter of fact, in 
a previous study, results were compared to data from a clinical trial of participants with obesity and overweight people 
who followed nonsurgical intervention or behavioral intervention for six months where they concluded that 60% to 70% 
of participant who followed behavioral intervention programs lost more than 5% of their weight, while only 50% or less 
of the participants who had bariatric surgery only lost less than 5% of their weight.31

The logistic regression analysis aimed to explore the factors associated with obesity in the post-operative period 
following bariatric surgery, in comparison with individuals who successfully achieved weight loss after the procedure. 
The findings demonstrated that age, lower educational attainment, being female, having a lower income, engaging in 
waterpipe smoking, and consuming carbonated beverages were significant variables contributing to post-surgical 
obesity26,32 This aligns with previous research, indicating that sociodemographic factors, behavioral issues, and lifestyle 
habits can significantly impact weight loss outcomes after bariatric surgery.26 Therefore, it is crucial to consider these 
factors and provide comprehensive pre-surgical assessments and support to optimize long-term weight management in 
bariatric surgery patients.33

This study acknowledges certain limitations that should be highlighted. Firstly, the use of secondary data from 
a cross-sectional study design, while providing a comprehensive analysis, does not establish definitive cause-and-effect 
relationships between bariatric surgery and the psychological and behavioral outcomes assessed. Being a one-time 
assessment, it is difficult to determine whether the surgery directly influenced these outcomes or if they were pre-existing 
conditions. Secondly, this study relies on secondary data analysis, which allows for larger sample sizes and efficiency but 
limits the exploration of data to the variables and measures already present in the dataset. It is possible that some 
potentially relevant factors were not included. Moreover, the sample used in this study may not accurately represent the 
entire population of individuals in Saudi Arabia who have undergone bariatric surgery in terms of generalizability. 
Furthermore, we acknowledge the importance of BMI as a universally recognized and widely used metric in the 
categorization of obesity. In our study, BMI was employed as the primary measure for several reasons: 1) standardization 
and comparability: BMI provides a standardized method for classifying obesity, allowing for comparability across 
different studies and population; 2) availability and accessibility: In the dataset utilized for our study, BMI was the 
only available measure for obesity categorization for phone interview and 3) consistency with previous studies employ-
ing BMI aligns our methodology with existing literature, enabling us to draw parallels and contribute more effectively to 
the ongoing discourse in the field of obesity research.

Conclusions
In this secondary analysis research, we compared 22 lifestyle and behavioral variables between two groups: those who 
underwent bariatric surgery and those with obesity who did not have surgery. Out of these variables, 18 showed 
a significant disparity between the two groups. The group that underwent bariatric surgery had more challenging issues 
than the group with obesity in areas such as cigarette and waterpipe smoking, eating food prepared outside the home, 
missing breakfast, as well as risks of anxiety and depression. Their consumption of fruits and vegetables was also less. 
The study also identified notable differences among three obesity status groups. These findings highlight the potential for 
crafting targeted interventions to prevent future health issues like weight regain. By incorporating these insights into 
post-surgery care, we aim to improve the long-term health outcomes for individuals who have had bariatric surgery. This 
would ultimately reduce the impact of obesity and enhance the quality of life for these patients.
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