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Abstract 

Background: Obesity is one of the most common diseases in the world, and type 2 diabetes (T2DM) is one of 

the common complications of obesity. Bariatric surgery is one of the main treatments for the obese. It is 

recommended that this procedure can improve the status of T2DM, but there is limited data about the short-term 

effects of bariatric surgery on T2DM status. In this study, we aimed to evaluate the short-term effect of bariatric 

surgery on the level of HbA1c as a parameter of the status of T2DM during 6 months. 
Materials and Methods: In this cross-sectional study that was conducted on patients who underwent bariatric 

surgery in Mortaz and Mojibinia Hospitals (Yazd-Iran) from 2016 to 2020 to evaluate the short-term effect of 

bariatric surgery on HbA1C level, patients who were candidates for performing bariatric surgery were evaluated 

for 6 months. Age, sex, body mass index (BMI) before surgery, and surgery types (sleeve gastrectomy or gastric 

bypass) were recorded. The patients were followed up for six months, and HbA1C was assessed before the 

operation, at 3 months, and at 6 months after the surgery. All data was recorded and analyzed by SPSSv.25, and 

the significance level was considered less than 0.05. 

Results: A total of 713 patients were assessed (27 in the sleeve gastrectomy group and 286 in gastric bypass 

surgery). The mean level of HbA1C was 8.59±1.85 % at the baseline, and it decreased to 8.41±1.85 % after 3 

months (P-value: 0.06). After 6th month, the HbA1C level decreased to 7.79±5.04 %, significantly decreasing 

from the baseline (P-values<0.05). There was no association between the type of bariatric surgery (sleeve 

gastrectomy or gastric bypass) and the amount of HbA1C reduction (P-values> 0.05). 

Conclusion: Bariatric surgery reduces HbA1C level, and a significant reduction can be seen after 6 months. 

Sleeve gastrectomy and gastric bypass have similar effects in terms of HbA1C improvement. 
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Introduction 

At this time, overfeeding is spreading around the 

world because of improved living standards, 

urbanization, modernization, and accelerated socio-

economic growth. Changing lifestyle to unhealthy food 

consumption and sedentary lifestyle is about the 

problems of this period and makes people more obese 

than in the past time1-3. Obesity can involve any organ 
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of the body and/or aggravate underlying disease4. 

Type 2 diabetes (T2DM) is one of the most prevalent 

complications of obesity. Obese people are at risk of 

T2DM, and this disease involves different systems 

like the cardiovascular, central and peripheral nervous 

system, and immune system5-7.  

Losing weight is one of the concerns of the population 

worldwide. Healthy diet and exercise are weight loss 

methods, but people do not observe them for long8,9. 

Bariatric has become popular due to its long-term 

effect on weight loss. There are four types of bariatric 

surgery, but sleeve gastrectomy and gastric bypass are 

more prevalent10. Laparoscopic sleeve gastrectomy is 

a widely recognized bariatric surgical technique that 

modifies the stomach into a slender, tubular form 

using five or six ports in the upper abdominal 

region11,12. In contrast, Gastric Bypass (Roux-en-Y) is 

a complex surgical intervention that entails several 

stages, including the use of a balloon to size the upper 

stomach, the formation of a tract for dissection along 

the lesser curvature utilizing hook cautery, and the 

division of the stomach with an endoscopic 

stapler13,14. 

Some studies have been performed on the effects of 

bariatric surgeries on controlling T2DM and its 

improvement. Some studies demonstrated that 

bariatric surgery improves the status of T2DM and 

decreases fasting blood sugar and HbA1c15-17. These 

studies showed that bariatric surgery is effective on 

T2DM status in the long term, but limited studies were 

performed on the short-term effect of bariatric surgery 

on T2DM status18. So, in this study, we aimed to 

evaluate the short-term effect of bariatric surgery on 

the level of HbA1c as an important parameter for 

controlling T2DM. 

Methods 

In this cross-sectional study that was conducted to 

evaluate the short-term effect of bariatric surgery on 

the status of HbA1c level after 6 months of the 

bariatric surgery, all patients who were undergoing 

bariatric surgery in Mortaz and Mojibinia Hospitals 

(Yazd-Iran) from April 2016 to April 2020 were 

enrolled in the study. 

Inclusion criteria were performing bariatric surgery, 

including sleeve gastrectomy or gastric bypass for 

weight loss. Exclusion criteria were gastric band 

bariatric surgery, not having consent to participate in 

the study, and no referring for follow-ups.  

Age, sex, body mass index (BMI) before surgery, and 

surgery types (sleeve gastrectomy or gastric bypass) 

were assessed and recorded. The patients were followed 

up for 6 months. In each follow-up, HbA1c was 

evaluated to evaluate 3-month blood glucose status. 

HbA1c levels were assessed and recorded before the 

surgery, at 3rd month, and at 6th month after surgery. 

HbA1c level less than 5.7 was considered normal, 

between  5.7 %to 6.4 % as prediabetic, and equal or 

more than 6.5% as diabetes19. 

Ethical Considerations: This study has received 

ethical clearance from the Research Ethics Committees 

of the Islamic Azad University-Yazd Branch, with an 

assigned ethics code (IR.IAU.YAZD.REC.1403.035). 

Statistical analysis: Frequency and percentage were 

used to describe qualitative data, and mean standard 

deviation was used for quantitative data. Chi-square and 

T-tests were used to compare the variables between the 

two treatment groups. Analyzes were performed using 

SPSS 25.0 statistical software, and a P-value less than 

0.05 was considered statistically significant. 

Results 

In this study, 713 patients were assessed. 427 patients 

underwent sleeve gastrectomy, and 286 patients 

underwent gastric bypass surgery. We evaluated 

demographic data, and its results are seen in Table 1. 

We evaluated the level of HbA1c before the surgery, at 

3rd month and 6th month of the surgery. Although 

bariatric surgery reduced the HbA1c level after 3 

months, there was no statistically significant difference 

between baseline HbA1c level and HbA1c level in the 

3rd month. In the 6th month follow-up, the HbA1c 

significantly reduced, and there was a statistically 

significant difference with the baseline level (Table 2). 

The status of HbA1c levels was evaluated based on the 

type of surgery. The data are seen in Table 3. There 

were no significant differences between the surgeries 

regarding HbA1c levels (all P-values>0.05).  

Discussion 

In this study, which evaluated the short-term effect of 
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bariatric surgery on HbA1c level, patients who were 

candidates for bariatric surgery were evaluated for 6 

months. We found that the mean level of HbA1c was 

8.59±1.85 % of the baseline, and it decreased to 

8.41±1.85 % after 3 months without a significant 

difference. However, after 6 months, the HbA1c level 

decreased to 7.79±5.04 %. It was significantly 

different from the baseline and 3rd month follow-up 

levels. We found no association between the type of 

bariatric surgery (sleeve gastrectomy or gastric 

bypass) and the amount of HbA1c reduction. It 

demonstrated that reduction in the HbA1c level has no 

association with the type of bariatric surgery. 

Type 2 diabetes is a complication of obesity. Weight 

loss by exercise and a healthy diet are recommended in 

the primary stages of diabetes. However, because most 

patients are unable to observe these recommendations, 

drug treatment is started from the control of T2DM20-22. 

Bariatric surgeries that reduce calorie intake induce 

weight loss and it helps to control T2DM. Also, it has 

been found that bariatric surgeries have regulatory 

effects on hormonal secretion, such as glucagon-like 

peptide-1 (GLP-1), and it helps to control insulin 

sensitivity22-24. Most studies evaluated the long-term 

(more than 6 months) effects of bariatric surgery on 

HbA1c level, and few studies assessed short-term 

Table 1. Demographic data of patients. 

 

 

 

 

Surgery 

Sleeve, N=427 Bypass, N=286 P-value* 

Sex 
Man 179 (41.9%) 130 (45.5%) 0.356 

Woman 248 (58.1%) 156 (54.5%) -- 

Age 

<30 229 (53.6%) 155 (54.2%) 0.031 

30-40 173 (40.5%) 107 (37.4%) -- 

40-50 19 (4.4%) 24 (8.4%) -- 

>50 6 (1.4%) 0 (0.0%) -- 

BMI before surgery 

 

>40 405 (94.8%) 275 (96.2%) 0.471 

35-40 22 (5.2%) 11 (3.8%) -- 

 

Table 2. Status of HbA1c level at baseline and follow-ups. 

 Baseline HbA1c 
HbA1c 3 months after 

the surgery 

HbA1c 6 months after 

the surgery 
P-value 

Number of patients with 

normal HbA1c 
0 (0%) 0 (0%) 79 (11.04%) P < 0.00* 

Number of prediabetes 0 (0%) 49 (6.87%) 178 (24.96%) P < 0.00* 

Number of Diabetics 713 (100%) 664 (93.13%) 456 (64%) P < 0.00* 

Mean level of HbA1c (%) 8.59±1.85 1 8.41±1.85 2 7.79±5.04 3 

1-2: 0.06** 

1-3: 0.00** 

2-3: 0.00** 

* P-value based on chi-square, **P-value based on T-test 

Table 3. Levels of HbA1c based on the type of surgery. 

 Surgery Number Mean P-Value 

Baseline HbA1c 
Sleeve 427 8.63±1.88 

P = 0.47 
Bypass 286 8.53±1.80 

HbA1c in 3rd month 
Sleeve 427 8.45±1.88 

P = 0.43 
Bypass 286 8.34±1.80 

HbA1c in 6th month 
Sleeve 427 7.58±1.88 

P = 0.18 
Bypass 286 8.09±7.62 
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effects25. 

Sridhar et al. assessed the impact of bariatric surgery 

on HbA1c. They assessed 351 participants based on 

the cutoff of HbA1c of 8%. They mentioned that 

HbA1c levels were significantly lower in patients with 

HbA1c<8% than those with HbA1c ≥8%. However, in 

the first month after surgery, it was insignificant, and 

the significant difference manifested in 3-6 months26. 

We have not categorized participants based on the 

cutoff of 8% but found that the significant difference 

manifested after 3 months of the surgery HbA1c. At 

the 6th-month follow-up, HbA1c significantly 

reduced from baseline. One of the advantages of the 

current study, compared to the study by Sridhar et al., 

was that our study was conducted on 713 patients. 

Sridhar et al. ’S study was performed on 351 patients 

with a larger sample size. 

Samuel et al. mentioned that up to the first thirty days 

after the operation, no significant difference in the 

HbA1c level was observed. However, a stable 

decrease trend was observed in HbA1c levels at 6-

month and 1-year follow-up27. In the current study, we 

did not assess patients one month after the operation 

because the HbA1c level shows the average blood 

glucose status in the last 90 days28. Therefore, we 

evaluated the patients’ HbA1c status at 3rd month and 

6th month after the operation, and it was found that 

although HbA1c levels decreased from the baseline to 

3rd month, this reduction was not statistically 

significant. In the 6th month follow-up, the HbA1c 

level significantly decreased compared to baseline and 

3rd month. 

Lee et al. evaluated the effects of bariatric surgery 6 

and 12 months after different types of bariatric 

surgeries. They found no difference between gastric 

bypass and sleeve gastrectomy after 6 or 12 months of 

the operation regarding the reduction in the level of 

HbA1c, and the results of the types of bariatric surgery 

were similar29. The current study's findings were 

similar to those of Lee et al. regarding the effects of 

different types of bariatric surgery on the decreasing 

HbA1c level. We found no difference between sleeve 

gastrectomy and gastric bypass in reducing HbA1c 

level after 6 months of the operation.   

Leonetti et al. compared the effects of bariatric 

surgery with conventional therapy in patients with 

morbid obesity. They demonstrated that bariatric 

surgery significantly reduced HbA1c levels after 18 

months compared to conventional therapy30. In the 

current study, we did not compare bariatric surgery with 

conventional therapy; it was one of the differences 

between the current study and Leonetti et al. study. We 

found that bariatric surgery significantly reduced 

HbA1c levels after 6 months of operation, and there was 

no significant difference in the effects of different types 

of surgery. 

Conclusion 

Sleeve gastrectomy and gastric bypass have similar 

effects on reduction in HbA1c level, and the significant 

effects of these surgeries are manifested after 6 months 

of the operation. The reduction trend can be seen in the 

third month of the surgery, but it is not significant. 
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