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Abstract 
   Background and Aim: One anastomosis gastric bypass (OAGB) is considered as a surgical treatment option for patients with morbid 
obesity. However, significant decreases in dietary intake and nutrient malabsorption after OAGB may potentially lead to nutritional 
deficiencies. This study was therefore conducted to assess and compare the mean values of dietary intake over 12 months following 
OAGB in patients with different pre-operative body mass index (BMI). 
   Methods: The study was performed on 60 patients with morbid obesity (88.3% female) that underwent OAGB between January 2011 
and November 2018. The average daily nutrient intake values were obtained from food frequency questionnaires. Other data were drawn 
from the National Obesity Surgery Database. 
   Results: The mean (SD) pre-operative age, weight and BMI were 41.08 (9.41) years, 121.43 (21.01) kg, and 46.77 (6.17) kg/m2, 
respectively. Participants were divided into two groups based on their pre-operative BMI (1: BMI≤ 45 kg/m2, n=29; and 2: BMI> 45 
kg/m2, n= 31). The mean %EWL at one year postoperatively was 52.37±8.63 and 50.82±8.75 in groups 1 and 2, respectively. However, 
there was no significant difference in %EWL between groups (p=0.49). Additionally, the percentage of energy consumption from 
carbohydrates, protein and fats after surgery was 55.49±6.19%, 16.18±2.60% and 32.05±5.97%, respectively. No significant difference 
was observed in average daily energy and macronutrient intakes between groups (p>0.05 for all). 
Conclusion: Pre-operative BMI values probably had no significant effect on post-operative %EWL, nor on energy and macronutrient 
intake.   
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Introduction 
The global obesity rate is increasing dramatically, 

leading to major epidemics during the 20th and 21st 
centuries. Numerous pieces of evidence from clinical and 
basic research show that obesity significantly contributes to 
hypertension, type 2 diabetes, cardiovascular disease, 
dyslipidemia, osteoarthritis, kidney failure, liver disease, 
and cancer (1, 2). Although nonsurgical management 
approaches (such as lifestyle changes, balanced dietary 
intake, physical activity, behavioral changes and 
pharmaceutical therapy) are always recommended in the 
management of obesity and overweight, bariatric surgery 
(BS) is currently the only successful treatment for losing 
weight and improving health in severely obese people (3). 
A growing number of studies have demonstrated that 
bariatric surgery improves obesity-related comorbidities 
through long-term weight control, and by its beneficial 
effects on blood glucose, inflammation, and intestinal 
hormones (4). 

One Anastomosis Gastric Bypass-mini gastric bypass 

(OAGB-MGB) is an effective surgical treatment for 
patients with morbid obesity, and has been approved by the 
International Federation for the Surgery of Obesity and 
Metabolic Disorders (IFSO) (5). It is generally accepted 
that OABG-MGB has several advantages over other 
bariatric procedures, such as shorter operation time and 
hospital stay, and fewer potential sites for anastomotic 
leaks and internal herniation. However, after OAGB-MGB, 
many concerns remain regarding nutritional deficiencies, 
the incidence of marginal ulcers, and reflux esophagitis (6-
8). After this operation, there are common factors which 
can potentially lead to nutritional deficiencies including 
alterations in the anatomical architecture of gastrointestinal 
(GI) tract, possible decrease in GI villi height, restricted 
dietary intake, red meat intolerance, reduced stomach 
acidity, chronic medication use to suppress gastric acid 
secretion, malabsorption, and incorrect nutritional 
knowledge (6, 8-10). Therefore, a dietary intake aimed at 
achieving the desired weight and health seems to be crucial. 
However, there are neither sufficient data nor specific 
nutritional guidelines to prevent adverse nutritional 
consequences following this procedure. Additionally, 
despite previous studies in different population on 
differences in dietary intake among several body mass 
index (BMI) groups (11, 12),  it is not yet clear whether 
post-bariatric surgery dietary intake is different in various 
pre-operative BMI categories. In this study, the researchers 
therefore examined and compared dietary intake over 12 
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months following OAGB-MGB in patients with different 
pre-operative body mass index (BMI). A secondary aim 
was to assess the percentage of excess weight loss 
(%EWL), total weight loss (%TWL) and biochemical 
parameter changes after surgery. 

 
Methods 
Participants: Participants were patients with morbid 

obesity who had undergone OAGB-MGB surgery between 
January 2011 and November 2018 (with mean (SD) 
biliopancreatic limb length of 179.08±11.81 cm; range: 
150-210 cm) and who attended scheduled follow-up visits 
(with physicians, nutritionist, sport medicine specialist and 
mental health workers) after surgery. The same protocol for 
nutrition and supplement therapy was performed for all 
patients. As well, all of them received the same physical 
activity recommendations. Sixty patients were recruited 
from the obesity clinic of Hazrat-e Rasool General Hospital 
(European Center of Excellence Branch of the International 
Federation for Surgery of Obesity), Tehran, Iran. Key 
inclusion criteria were patients aged over  18 years with  
BMI>40 kg/m2 (calculated as weight in kilograms divided 
by height in meters squared), or BMI≥35 kg/m2 with any 
comorbidities, and at least one year had passed since their 
surgery. The patients were excluded from the study if they 
had revisional OAGB-MGB procedures. Pregnant or 
lactating women were also excluded. Each patient was 
informed about the research procedure and gave written 
informed consent in the obesity clinic prior to participating 
in the study. All procedures performed in the study were in 
accordance with the ethical standards of the Research 
Ethics committee of Iran University of Medical Sciences, 
Tehran, Iran  (Ethics number: IR.IUMS.REC 1395.95-03-
140-28809) and with the 1964 Helsinki declaration and its 
later amendments or comparable ethical standards. 

 
Data Collection: Dietary intake was collected through 

face-to-face interview by a trained nutritionist. A validated 
semi-quantitative food frequency questionnaire (FFQ) was 
used to assess the usual daily intake of foods and nutrients. 
The participants were asked to report the frequency and 
amount of each food item intake during the previous year 
on a daily, weekly, or monthly basis (13). 

Demographic information, anthropometric indices and 
biochemical parameter data were drawn from a high-
quality database (National Obesity Surgery Database; 
obesitysurgery.ir). Demographic information included age, 
education level, marital status, smoking, alcohol 
consumption, and comorbidities. Anthropometric 
measurements including height, weight and BMI were 
measured pre- and post-operatively using standardized 
equipment (14). Blood samples were taken after overnight 
fasting to measure fasting blood sugar (FBS), total 
cholesterol (TC), high-density lipoprotein-cholesterol 
(HDL-c), low-density lipoprotein-cholesterol (LDL-c), and 
triglycerides (TG) by standard laboratory methods. The 
percentage of excess weight loss (%EWL) and total weight 
loss (%TWL) were calculated using previously reported 
methods (15). 

 

Statistical Analysis: All eligible patients whose dietary 
intake data were available were entered into the study. 
SPSS statistical software Ver.22.0 (Armonk, NY: IBM 
Corp) was used for statistical analysis of the data. 
Continuous data were presented as mean (± standard 
deviation: SD), and categorical data were presented as 
frequencies and percentages. The independent sample t test 
or Mann-Whitney U test was used to compare differences 
between two studied groups. Differences in participant 
biochemical parameters at the beginning and end of the 
study were analyzed using a paired sample t-test or 
Wilcoxon test. P<0.05 was considered statistically 
significant. 

 
Results 
Basic Patient Characteristics: A total of 60 patients 

(88.3% female) with mean (SD) age, weight, height and 
BMI of 41.08 (9.41) years, 121.43 (21.01) kg, 160.90 (8.85) 
cm and 46.77 (6.17) kg/m2, respectively, were enrolled in 
the study and were divided into two groups based on their 
pre-operative body mass index (Group 1: BMI≤ 45 kg/m2, 
n=29; and  Group 2: BMI> 45 kg/m2, n= 31). In both 
groups, there were more women than men. The majority 
were married, had high school diploma level of education, 
and did not smoke or drink alcohol. The basic 
characteristics of both groups (age, sex, education, marital 
status, alcohol consumption, smoking and comorbidities) 
were comparable (Table 1). 

 
Weight Loss and Dietary Intake One Year after OAGB-

MGB Surgery: The mean body weight and BMI were 
reduced from a pre-operative 121.43±21.01 kg and 
46.77±6.17 kg/m2 to post-operative 79.85±14.21 kg and 
30.81±4.64 kg/m2, respectively. Furthermore, patients lost 
a high percentage of excess weight and total body weight 
(%EWL: 51.57±8.65; %TWL: 34.05±5.76) one year after 
surgery. However, using independent samples t-test, no 
significant difference was observed in % EWL (P=0.49) 
and % TWL (P=0.09) between groups (% EWL: 
52.37±8.63, %TWL: 32.75±5.21 in Group 1 with pre-
operative BMI≤ 45 kg/m2 vs. %EWL: 50.82±8.75, 
%TWL:35.27±6.05 in Group 2 with pre-operative BMI> 
45 kg/m2) .  

In addition, at one year following surgery in all patients,  
the percentage of energy from carbohydrates, protein, and 
fats was 55.49±6.19% (range 41.72% to 68.32%), 
16.18±2.60% (range 10.80% to 23.53%) and 32.05±5.97% 
(range 20.93% to 46.20%), respectively. A significant 
difference was found in the percentage of energy from 
carbohydrates between the two groups (P=0.04). The 
average daily energy intake and macronutrient 
consumption and distribution for both groups are shown in 
Table 2. 

 
Serum Biochemical Changes: In each group, the level of 

FBS, total cholesterol and triglycerides decreased, while 
the level of HDL increased slightly following surgery. 
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However, only the reduction in FBS and triglycerides was 
statistically significant (Table 3). 

 
 

 
Table 1. Basic Patient Characteristics by BMI 

 
 
Characteristics 

Groups  
p-value 

 
BMI ≤ 45 (kg/m2) 

(n=29) 
)2BMI > 45(kg/m 

(n=31) 
Age, years  41.34 (±9.13) 40.84 (± 9.81) 0.92& 

Weight, kg  108.33 (±12.03) 133.68 (±20.30) <0.001& 
Gender, n (%) 
 
 
 
 
Education, n (%) 

Female 27 (93.1) 26 ( 83.9) 0.27 
 
 
 

0.27 

Primary & Secondary 
education 

5 (17.2) 11 (35.5) 

High School Diploma 20 (69) 16 (51.6) 
University education 4 (13.8) 4 (12.9) 

 
Marital Status, n (%) 

Married 26 (89.7) 26 (83.9)  
0.52 Single 1 (3.4) 2 (6.5) 

Divorced 1 (3.4) 3 (9.7) 
 Widowed 1 (3.4) 0 (0)  
Alcohol consumption$ 
n (%) 

 2 (6.9) 4 (12.9) 0.44 

Smoking, n (%)$  3 (10.3) 4 (12.9) 0.76 
 
Comorbidities, n (%) 

Type 2 diabetes melli-
tus 

10 (34.5) 4 (15.4) 0.06 

Cardiovascular dis-
eases 

0 (0) 1 (3.2) 0.33 

Hypertension 6 (23.1) 3(11.5) 0.27 
Hypothyroidism 3 (10.3) 9 (29) 0.07 
Obstructive sleep ap-
nea 

7 (24.1) 8 (25.8) 0.88 

Data expressed as n (%) or mean (±SD).$ Those who consumed alcohol or smoked in the past 30 days. &P-value obtained through the Mann-Whit-
ney test. Other p-values derived from chi-square test. P-values less than 0.05 were considered statistically significant.  
 
Table 2. Energy Intake and Macronutrient Consumption and Distribution One Year after OAGB-MGB (estimated using validated FFQ) 

 
 
 

                                 Groups   
p-value 

 
 

Total 
BMI ≤ 45 (kg/m2) 

(n=29) 
BMI > 45(kg/m2) 

(n=31) 
Energy (kcal/day) 1962.25±613.68 2005.93±695.91 1921.39±533.93 0.84 
Protein (g/day) 78.88±26.04 79.89±28.98 77.94±23.42 0.84 
Carbohydrate (g/day) 272.62±94.26 288.25±112.17 258.38±72.68 0.48 
Fat (g/day) 70.00±26.04 68.29±26.13 71.60±26.28 0.68 
Percentage of daily 
kcal as protein 

16.18±2.60 16.05±2.45 16.30±2.78 0.78 

Percentage of daily 
kcal as carbohydrates 

55.49±6.19 57.21±6.49 53.88±5.53 0.04 

Percentage of daily 
kcal as fats 

32.05±5.97 30.73±5.72 33.29±6.02 0.10 

Data expressed as mean ±SD. P-value obtained through the Mann-Whitney test. P-values less than 0.05 were considered statistically significant.  
 
Table 3. Biochemical Parameter Changes One Year after OAGB-MGB  

 BMI ≤ 45 (kg/m2) 
(n=29) 

p-value BMI > 45(kg/m2) 
(n=31) 

p-value 

Pre-Op Post-Op Pre-Op Post-Op 
FBS (mg/dl) 124.93±40.87 98.71±31.40 0.004$ 106.02±18.56 89.91±13.79 <0.001$ 

TC (mg/dl) 
 

196.00±41.11 182.73±29.99 0.35* 182.32±35.54 164.35±35.80 0.27* 

LDL-C (mg/dl) 
 

108.67±41.11 101.57±24.89 0.56* 104.79±24.63 104.79±24.63 0.92* 

HDL-C (mg/dl) 
 

46.07±10.29 47.00±6.40 0.69* 47.6±12.82 48.88±12.93 0.23* 

TG (mg/dl) 
 

193.21±87.39 108.73±35.61 0.001$ 143.23±80.76 102.81±42.03 0.008 

Data expressed as mean ±SD.FBS: Fasting blood sugar; TC: Total cholesterol; LDL-C: Low-density lipoprotein cholesterol; HDL-C: High-density 
lipoprotein cholesterol; TG: Triglyceride; P-values are resulted from paired sample t-test (*) or Wilcoxon signed-rank test ($). P-values less than 0.05 
were considered statistically significant.  
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Discussion 
The current study investigated the average daily energy 

and macronutrient intake, as well as weight loss, in two 
groups of patients who had undergone OAGB-MGB and 
been divided based on pre-operative BMI. The main results 
indicate that pre-operative BMI level had no effect on the 
average amount of energy and macronutrient intake at one 
year after OAGB-MGB. However, the percentage of 
energy from carbohydrates was significantly higher in 
Group 1, whose pre-operative BMI was ≤45 kg/m2. In this 
context, no previous evidence was observed to confirm or 
challenge these results. The higher percentage of energy 
from carbohydrates in Group 1 seems to be highly 
dependent on patient food choice. However, in both groups, 
this percentage is higher than the recommended amount of 
40-45% for gastric bypass surgery patients (16). Likewise, 
despite the non-significant difference in daily protein intake 
between the two groups, all patients consumed enough 
protein, which was in agreement with the previously 
recommended amount of 60 to 80 grams per day (17). This 
fact may be due to the regular nutritional assessments 
carried out at different time points by the specialized 
nutrition team at the obesity clinic. Unlike the present 
study, prior experience with Roux-en-Y gastric bypass 
(RYGB) has shown patients consuming an average of 
47±20 grams of protein per day at 12 months after surgery 
(18). It is worthwhile noting that the daily energy, 
carbohydrate and fat intake of these studies were much 
lower than the present study’s patients at one-year post-
operation. Additionally, inadequate daily macronutrient 
consumption has also been reported by Frehner et al. after 
RYGB (19). These variations in dietary intake may point to 
differences in the type of surgery (OAGB-MGB vs. 
RYGB). On the other hand, the present study showed that 
patients in both groups had successful EWL (≥50% EWL) 
and TWL (≥20% TWL) at one year following surgery, and 
no significant difference was found between groups. This 
successful weight loss after surgery in groups with different 
pre-operative BMI seems to be related to the post-operative 
percentage of energy coming from the various 
macronutrients. In this regard, prior experience with RYGB 
has indicated that the percentage of calories from fat in a 
group with the lowest weight loss (%EWL<50) was higher 
than those who lost more weight (%EWL ≥50) (20), and 
higher than the recommended range of 20%-35% (21). The 
percentage of energy from fat (less than 35%) in the two 
groups of the present study was, however, consistent with 
the above-mentioned recommended ranges (Table 2). 
Along with the optimal proportion of total energy from fat, 
the length of the biliopancreatic limb (LBL)  has been 
previously reported to be associated with successful weight 
loss after OAGB-MGB at one-year follow-up (22). 
However, the present study’s findings are inconsistent with 
a previous study showing that higher vs. lower pre-
operative BMI group had greater total weight loss but lower 
%EWL at all post-operative time-points (23). These 
inconsistencies may be due to the smaller sample size in the 
present study. In addition, the current study found that the 
level of FBS, total cholesterol, triglycerides, and HDL 
improved in both groups at one year post-OAGB-MGB. 

 
Conclusion 
Post-operative %EWL, %TWL, and energy and 

macronutrient intake were not statistically different 
between two groups with differing pre-operative BMI 
ranges. Regular follow-up post-surgery appointments, 
paired with a tailored BMI biliopancreatic limb length, 
seem to play more important roles in achieving successful 
weight loss and receiving proper nutrients. Large-scale 
studies are needed to confirm these findings. 
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