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Abstract 
Background: Obesity is a fast-growing global epidemic; it is associated with several comorbidities, including diabetes mellitus, hypertension, 

and dyslipidemia. Bariatric surgery is increasingly used due to its positive impacts on most of the comorbidities such as type 2 diabetes mellitus 

in patients with morbid obesity as it improves glycemia, lipids,blood pressure, andinflammation. Aim: To assess the effect of bariatric surgery 

on diabetic and dyslipidemic patients. Method: This is a retrospective study conducted on diabetic and dyslipidemic patients who underwent 

bariatric surgery. The study included the data of patients from 2009 to 2018 from KSMC. SPSS was used to analyze the collected data. Results: 

There were 808 diabetic patients included with a mean ±SD age of 42.1±11.05 years old, and 25 dyslipidemic patients with a mean ±SD age of 

45.4±8.2 years. There were 72.4% of diabetic patients and 52% of dyslipidemic patients completed the treatment. Regarding diabetic patients, 

the outcome of patients was significantly associated with nationality (P˂0.0001) and the mean age of patients (P˂0.0001). The mean age had a 

significant impact on the outcome of the diabetic patients (P=˂0.0001) and had no effect in the case of the dyslipidemic patients (P=0.37). 

Conclusion: Bariatric surgery has a significant impact on chronic diseases such as diabetes and dyslipidemia, with a higher impact on diabetes 

compared to dyslipidemia. 
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Introduction 

Obesity is a rising pandemic responsible for important health and 

socioeconomic outcomes. Its prevalence has nearly tripled since 

1975 due to decreased physical activity and increased consumption 

of energy-dense foods. In worldwide estimation in 2016, more than 

1.9 billion adult individuals, 18 years and older, were overweight. 

Of these, over 650 million were obese [1]. 

 The international changes in the food system have also 

affected the developing countries in a nutritional transition marked 

by junk food and an increasingly sedentary lifestyle [2]. Because of 

the accelerated dietary change, obesity and overweight are found in 

both poor and wealthy populations [3,4]. Socioeconomic factors 

affect the occurrence of obesity in a given community [5]. Recent 

articles have shown that, in western-type lifestyle countries, 

economically weaker regions and socially disadvantaged 

communities are usually affected by obesity more than relatively 

affluent people.  

 In Saudi Arabia, this trend has been recently reported due 

to the lifestyle transition from a traditional Saudi lifestyle towards 

a more western lifestyle. Also, recent articles of the health studies 

show obesity is more frequent in children and adults of low 

socioeconomic situations [6]. In the 21st century, overweight has 

become one of the most common health issues, as it will cause a 

high prevalence of cardiovascular disease in developing countries 
[7]. Obesity is a serious health concern and causes an increased risk 

of morbidity and mortality from conditions such as diabetes and 

hypertension. Substantial evidence has been reported concerning 

the increase of heart failure and mortality incidence concerning 

adiposity and obesity [8,9]. Weight management has been related to 

significant health benefits, increased physical fitness, and 

psychosocial effects such as the reduced risk for the development 

of eating disorders [10]. It is worth mentioning that diabetes mellitus 

prevalence is growing alongside obesity, with an estimation from 

422-650 millions people worldwide in 2014 [11].  

 Bariatric surgery combined with optimal medical therapy 

is more effective than a combination of lifestyle and medication 

interventions for weight loss [12]. Bariatric surgery results in 

sustained weight loss for up to 20 years, with a reduction in 

mortality compared with medical care with diets, exercise, and 

medication [13].  

 Also, obesity can be treated non-surgically or by means 

of bariatric surgery [14], which has been widely demonstrated to 

cause continued weight loss and a reduction in comorbidities [15], 

including type II diabetes, hypertension, and hyperlipidemia [16]. 

There is increasing evidence that bariatric surgery is a substantial 
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means of achieving long-term weight control [17], and the current 

guidelines suggest it for individuals with a body mass index of >40 

(>35 when linked to one or more comorbid diseases) [18,19].  

 The number of centers offering bariatric surgery has 

increased globally over the last three years [18], and the most 

commonly used techniques are Roux-en-Y gastric bypass surgery, 

sleeve gastrectomy, and laparoscopic adjustable gastric banding 
[20]. Although still not void of risks, the risks have been decreased 

due to increasing experience and advances in perioperative care 
[18,19]. Aleassa et al. (2019) performed a study to evaluate the effect 

of revisional surgery on the glycemic status of patients with T2DM 

who either failed to remit or relapsed after an initial remission 

following bariatric surgery. The results concluded that conversion 

of vertical banded gastroplasty, adjustable gastric banding, and 

sleeve gastrectomy to Roux-en-Y gastric bypass was related to 

diabetes remission rates of 35%, 35.7%, and 23.1%, respectively 
[21].  

 Shimada et al. (2017) performed a self-controlled case 

series study of obese individuals with hypertension who subjected 

to bariatric surgery. The study included 980 obese patients with 

hypertension who underwent bariatric surgery. The median age 

was 48 years, 74% were female. During the reference period, 

17.8% had a primary outcome (the study reported at least one acute 

care use for hypertension related disease in 17.8% of the study 

population).  

 The risk continued unchanged in the following 12-month 

pre-surgery period (18.2%) adjusted odds ratio [aOR] 1.02. 

However, in the initial 12-month following bariatric surgery, the 

risk significantly reduced by 10.5%. Similarly, the risk continued 

to significantly decrease in the 13–24 months after bariatric 

surgery by12.9%. On the other hand, there was no notable decline 

in the risk among obese subjects who subjected to non-bariatric 

surgery (i.e., hysterectomy, cholecystectomy, spinal fusion, or 

mastectomy) [22]. 

 Ricci et al. (2015) performed a random impact of meta-

analysis, and dose-response meta-regression was applied to 

estimate weight loss and the prospect of type II diabetes mellitus, 

hypertension, and hyperlipidemia, 2–5 years following bariatric 

surgery. The study concluded that the body mass index at the end 

of the follow-up period was 31.7.  

 Also, the prospect of type II diabetes, hyperlipidemia, 

and hypertension reduced after bariatric surgery, with relative risks 

of, respectively, 0.33, 0.33, and 0.54 [23]. Kashyap et al. (2013) 

performed a study to estimate the results of two bariatric 

procedures in comparison to intensive medical therapy on β-cell 

function and body composition. The study concluded that glycemic 

control improved in all groups at 24 months, with a mean HbA1c 

of 7.1 ± 0.8% for sleeve gastrectomy, 6.7 ± 1.2% for gastric 

bypass, and 8.4 ± 2.3% for intensive medical therapy. A decrease 

in body fat was similar for both surgery groups, with a greater 

absolute decrease in truncal fat in gastric bypass in comparison 

with sleeve gastrectomy (−16 vs. −10%; P = 0.04). The sensitivity 

of insulin raised from baseline in gastric bypass (2.7-fold; P = 

0.004) and did not change in sleeve gastrectomy or intensive 

medical therapy. β-Cell function increased 5.8-fold in gastric 

bypass from baseline, was markedly higher than intensive medical 

therapy (P = 0.001), and was not different between sleeve 

gastrectomy versus intensive medical therapy (P = 0.30). At 24 

months, β-cell function inversely correlated with truncal fat and 

prandial free fatty acid levels [24].  

Methods 

 Study design: Retrospective cohort study.  

 Study population: Male and female adult obese patients 

with diabetes mellitus and dyslipidemia attending 

KSMC. 

 Participant's age: From 18 and above. 

 Inclusion criteria: Diabetes mellitus and dyslipidemia. 

 Exclusion criteria: Mentally ill patients and patient with 

lost follow ups. 

 Study groups: One group of obese patients with diabetes 

mellitus and dyslipidemia. 

 Sample size: 500 

 Study tool: will perform a retrospective study using 

administrative data from 2009–2018. The study was 

included de male and female adult obese patients with 

diabetes mellitus and dyslipidemia attending KSMC 

which create variables for description to be used in 

modeling outcomes, including demographics (age, sex), 

utilization variables (hospitalizations, outpatient visits, 

medical and pharmacy payments), and other indicators of 

health status, including which sort of bariatric surgery 

has been done. Will compare each patient's risk of 

morbidity and mortality from conditions such as diabetes 

and dyslipidemia before and after bariatric surgery. 

 Ethical consideration: All data was dealt with utmost 

confidential manner. Ethical approval was sought from 

the Institutional Review Board (IRB) center in KSMC. 

The researcher was the only persons who would review 

the data and all names and identifying demographics 

were anonymized for confidentiality. 

 Statistical Analysis: The main variables which includes 

Age, gender and BMI were collected and saved in an 

Excel sheet, 

 T test or chi square to differentiate between the means 

before and after was applied accordingly, moreover 

descriptive analysis for some variables to provide the 

frequency and percentage were demonstrated by using 

SPSS. 

Results 

A total of 808 diabetic patients; the mean ±SD of their age was 

42.1±11.05 years old. There were 569(70.4%) females, and the 

remaining percentage was males. The majority of patients were 

Saudi 720(89.1%), whereas the other nationalities represented 

fewer percent. Most of the patients completed the treatment 

585(72.4%), whereas 205(25.4%) required follow-up OPD therapy, 

and 18(2.2%) died, table1. 

Table 1: Demographic characters of included patients 

 N (808) % 

Age (Mean ± SD) 42.10 11.05 

Gender Female 569 70.4% 

Male 239 29.6% 
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Nationality American 1 0.1% 

Egyptian 26 3.2% 

Eritrean 2 0.2% 

Filipino 2 0.2% 

Indian 1 0.1% 

Indonesian 2 0.2% 

Jordanian 2 0.2% 

Mali 1 0.1% 

Morocco 1 0.1% 

Muqeem 2 0.2% 

Nigerian 1 0.1% 

Omani 1 0.1% 

Palestinian 14 1.7% 

Saudi 720 89.1% 

Somalian 1 0.1% 

Sudanese 12 1.5% 

Syrian 9 1.1% 

Yemeni 10 1.2% 

Status Death 18 2.2% 

Follow-up OPD therapy required. 205 25.4% 

Treatment completed. 585 72.4% 

 

The correlations between the outcome of treatment and the 

demographics of the patients are shown in table2. There was no 

significant difference in the outcome regarding the gender 

(P=0.15), whereas there were significant differences in the 

outcomes of patients regarding nationality (P˂0.0001), and the 

mean age of the patients (P˂0.0001) 

Table C 2: Correlations between patient’s demographics and surgical outcome 

 Status  

P-value  

Death 
Follow-up OPD 

 therapy required. 

Treatment completed. 

N % N % N % 

Gender Female 9 50.0% 145 70.7% 415 70.9% 0.15 

Male 9 50.0% 60 29.3% 170 29.1% 

Nationality 

 

American 0 0.0% 0 0.0% 1 0.2% <0.0001 

Egyptian 2 11.1% 7 3.4% 17 2.9% 

Eritrean 1 5.6% 1 0.5% 0 0.0% 

Filipino 1 5.6% 0 0.0% 1 0.2% 

Indian 0 0.0% 1 0.5% 0 0.0% 

Indonesian 0 0.0% 1 0.5% 1 0.2% 

Jordanian 0 0.0% 1 0.5% 1 0.2% 

Mali 0 0.0% 0 0.0% 1 0.2% 

Morocco 1 5.6% 0 0.0% 0 0.0% 

Muqeem 0 0.0% 0 0.0% 2 0.3% 

Nigerian 0 0.0% 1 0.5% 0 0.0% 

Omani 0 0.0% 0 0.0% 1 0.2% 

Palestinian 0 0.0% 2 1.0% 12 2.1% 

Saudi 10 55.6% 183 89.3% 527 90.1% 

Somalian 0 0.0% 0 0.0% 1 0.2% 

Sudanese 1 5.6% 5 2.4% 6 1.0% 

Syrian 0 0.0% 1 0.5% 8 1.4% 

Yemeni 2 11.1% 2 1.0% 6 1.0% 

Age (Mean±SD) 59.37±22.11 42±10.45 41.6±10.34 <0.0001 

 

There were 25 patients with dyslipidemia included in the study; 

their demographics are shown in table1. The mean ±SD of the age 

of the patients was 45.4 ±8.2 years old. Regarding nationality, the 

majority were Saudi patients, 22(88%). More than one-half of the 

patients completed the treatment 13(52%), whereas 12(48%) 

required follow-up OPD therapy. Regarding age, the mean ±SD 

age of the patients who completed the treatment was 46.1±10.7 

years, whereas that of the patients who required follow-up OPD 

therapy was 44.7±4.5 years old (P=0.37) (figure1). 
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Table 3: Demographics characters of dyslipidemic patients 

 Count (n=25) Column N % 

Age (Mean ±SD) 45.4 8.2 

Gender Female 18 72.0% 

Male 7 28.0% 

Nationality Bangladesh 1 4.0% 

Egyptian 1 4.0% 

Saudi 22 88.0% 

Sudanese 1 4.0% 

Status Follow-up OPD therapy required. 12 48.0% 

Treatment completed 13 52.0% 

 

 

Discussion 

Overweight and obesity are excessive and abnormal accumulation 

of fat that impairs the individuals‘health [25]. Obesity is associated 

with several complications and comorbidities, such as type2 

diabetes mellitus (T2DM) [26]. Comorbidities were reported to be 

improved after the bariatric surgery; in a meta-analysis of 22094 

patients who performed bariatric surgery, it was found that there 

was a significant weight loss of 61.2% and considerable 

improvements in several specific comorbidities such as diabetes, 

hyperlipidemia, hypertension, and obstructive sleep apnea [27]. 

 In the current study, regarding diabetic patients, most 

diabetic patients completed the treatment and required no follow-

up OPD therapy (72.4%), whereas a few percentages (25.4%) 

required follow-up OPD treatment, and the least percent died. The 

outcome of bariatric surgery wasn't affected by the gender of the 

patients; however, the outcome was significantly affected by the 

nationality and the age of the patients. Saudi diabetic patients and 

those with a mean age of 41.6 years were significantly more prone 

to complete treatment with no requirement of follow-up OPD 

therapy. Bariatric surgery was found to be effective also on the 

patients with dyslipidemia, but with less efficacy compared to the 

diabetic patients, where more patients with dyslipidemia required 

follow-up OPD therapy (48%). However, the age of the patient had 

no significant impact on the surgery outcomes. 

Two long randomized controlled trials reported that bariatric 

surgery patients had significantly higher rates of remission of 

T2DM in two years [12,28]. A systematic review that included 621 

studies and involved 135326 patients showed that most diabetic 

patients (78.1%) had complete remission [29]. Another systematic 

review included seven randomized controlled trials that revealed 

that bariatric surgery is an effective treatment for weight loss and 

resolution of obesity-related comorbidities, specifically T2DM [30]. 

A study conducted on 146 obese diabetic patients revealed that 

bariatric surgery resulted in complete resolution and improved 

control of diabetes with overall improvements in the quality of life 
[31]. 

 Other results of bariatric surgery involve changes in the 

lipid profile [32]. Hypertriglyceridemia was found to be prevalent by 

two-folds among obese patients compared to non-obese individuals 
[33]. Atherogenic dyslipidemia, which is characterized by 

hypertriglyceridemia combined with low HDL and high LDL, is 

more prevalent in overweight and obese patients [34]. 

 A study compared between two techniques of bariatric 

surgery reported that both sleeve gastrectomy and Roux-en Y 

gastric bypass were effective in the improvement of the lipid 

profile; however, these improvements were dependent on the type 

of surgery, where Roux-en Y gastric bypass technique was more 

effective in improving the lipid profile as it resulted in 

improvements in the total cholesterol, HDL, LDL, and 

triglycerides [34]. A study conducted on patients who underwent 

laparoscopic sleeve gastrectomy revealed that there were 
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improvements in the lipid profile after the surgery, with a 

significant increase in HDL and a considerable reduction in 

triglycerides and LDL [35]. 

 In Malaysia, bariatric surgery was found to be effective 

not only in weight loss but also in improving diabetes, 

dyslipidemia, and hypertension among obsess patients [36]. 

Moreover, the patients who performed bariatric surgery showed a 

reduction in the mortality rate after a mean follow-up of 10.9 years 
[37]. 

Conclusion 

Bariatric surgery is effective on chronic diseases, including 

diabetes and dyslipidemia, regardless of the age of the patients. 

Bariatric surgery is more effective on diabetes mellitus; however, it 

is more affected by nationality and age. In the case of 

dyslipidemia, bariatric surgery is effective but with less degree 

compared to diabetes; however, isn't affected by the age of 

patients. 
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