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Abstract: 

Background: Bariatric surgery is considered the most effective treatment for obesity class II and class II with co -morb idit ies. 

Aim: The aim of th is study was to assess the impact of bariatric surgery on nutritional and health status of the patients who unde rwent 

the bariatric surgery. 

Methodology: A cross sectional sample of 56 post bariatric patients (male and female) of age 25-60 yrs were selected from CODS 

clin ic. Purposive sampling technique was used.   

Results and discussion: Post operative side effects may occur such as hair fall resulting from the hormonal imbalance. This study has 

showed that the mean of excess weight loss at first 6 month was 26.69+11.54kgs. The level of total Sr. cholesterol, Sr.LDL, S r.VLDL, 

Sr. TG and Blood glucose level were reduced while Sr.HDL and Hb was improved. Albumin showed a non significant difference at 

the end of the study compared to the pre operative evaluation. Folic acid, vitamin -D, Sr, iron, vitamin -B12 levels increased 

significantly due to consumption of multiv itamin supplements. A highly significant decrement in macronutrients intake and highly 

significant increment in fiber intake was seen. Bariatric surgery also showed a significant improvement in sleeping and physical 

activity pattern thus improve the quality of life.  

Conclusion: Bariat ric surgery has showed a positive impact on nutritional health status along with excessive weight loss. 
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I. INTRODUCTION: 

Obesity is a worldwide epidemic and is currently one of the 

greatest health problems (1).The term “bariat ric” surgeries, 

defines surgical procedures designed to produce substantial 

weight loss. Accordingly, goals of bariatric surgery orig inally 

evolved around achieving substantial sustained weight loss (2). 

Gastric bypass (GBP) surgery for the treatment of morb id 

obesity induces marked weight loss and metabolic effects (3). In 

reality, weight loss is only one of the outcomes of such surgery. 

Bariatric surgery can be associated with substantial other health 

benefits including improvement or normalisation of 

hyperglycaemia. hyperlip idaemia, blood pressure, obstructive 

sleep apnea(2). One of the most important outcomes following 

bariatric surgery is an improvement in health-related quality of 

life (QOL) (4). Malnutrition is a risk that is associated with all 

bariatric surgeries (6).The levels of total cholesterol, low-density 

lipoprotein cholesterol, trig lycerides, and blood glucose level 

were reduced, while h igh-density lipoprotein cholesterol was 

increased in post operative state(5). There is an increased risk of 

specific nutritional deficiencies associated with these surgeries. 

With proper supplementation these deficiencies are largely 

avoidable (6).Fo lic acid levels increased significantly during the 

follow-up (5). Bariat ric surgery has a beneficial effect on sleep 

quality and excessive dayt ime sleepiness (EDS). Postoperative 

improvement in EDS can be related to a reduction in 

depressive symptoms (7). Many studies using self-reported 

physical activity (PA) assessment tools have suggested there is 

an increase in PA after bariatric surgery(8). Intentional weight 

loss in obese/overweight people is associated with improvements 

in performance across various cognitive domains (9). 

II. METHODOLOGY:  

The participants were selected from Center of Obesity and 

Digestive Surgery (CODS) Grant Road, Mumbai. The survey 

informat ion was gathered using a questionnaire cum interview 

schedule. That included general informat ion of the study group; 

anthropometric measurements such as height, weight, BMI (pre 

and post test) and weight loss were taken and calculated. 

Biochemical parameters were assessed. The exercise and 

sleeping pattern the participants was confirmed using 

questionnaire method. The subjects were asked to maintain a d iet 

record (2 weekdays and 1 weekend). Energy, carbohydrates, 

protein, fats and fiber was calculated for the diet records. Food 

frequency questionnaire were used to understand the 

consumption of foods such as cereals, pulses, milk and milk 

products, meat and poultry, fru its and vegetables, nuts and oil 

seed, and miscellaneous fatty food items. Chi-square test was 

used to analyse the representation of cases across the values of a 

single variable, paired Z test, Mcnemar test and wilcoxson 

signed rank test were used to contrast two dependent variables. 

Findings were considered to be significant when p ≤ 0.05 and 

were considered highly significant when p ≤ 0.01.  

RES ULTS AND DISCUSS ION:  

 

Total of 56 subjects was enrolled for the study from a clin ic. The 

age of the participants ranged from 20 to70 years with the mean 

age of 43.92+ 11.80 years. Table no.1 describes the basic 

characteristics of the patients. 
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Table no.1 Basic Characteristics of Patients.  In the current study out of 56 bariatric patients 39 were females 

while the remaining 17 were males. Majority of the participants 

were married (89%) and the remaining 11% were unmarried.   

Majority of the participant were undergone surgery in the month 

of June that is 32% followed by October (25%), July (23%), 

august (14%), and May (6%). 

 

Anthropometric Measurements:  

The impact of bariatric surgery was assessed through the 

changes in anthropometric measurements from baseline to post 

operative intervention.  

The mean pair d ifference significance and Standard deviation of 

difference are discussed in table no.2  

 

Table No.2. Anthropometrics Measurements  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The anthropometric measurements that were considered such as 

weight (kgs), BMI (kg/m
2
) (pre and post operative state) and 

weight loss after the surgery. There was a highly significant (p ≤ 

0.01) decrement in the weight (kgs) by 26.65 + 11.48 and BMI 

(kg/m
2
) by 10.20 + 4.37 among adults post bariatric patients. 

The weight loss among the adults who underwent the bariatric 

surgery ranged from 12 to 52 kgs with mean of 26.69+11.54 kgs.  

After the surgery, the majority of weight loss occurred in the 

first postoperative year. In all subjects, decreased absorption of 

fats and resultant decreased serum cholesterol and lipoproteins 

was noted (10).  

  

Biochemical Parameters 

 

The impact of bariatric surgery was  assessed through the 

changes in biochemical parameters like lipid profile, blood 

glucose levels, vitamin-B12 vitamin-D etc. from baseline to post 

operative intervention. It was observed that there was a 

significant change in biochemical parameters among the post 

operative bariatric adults. A significant improvement in RBC 

count [million/cu.mm] (Z=-2.06, p≤ 0.05) and highly significant 

increment in haemoglobin level [g/dl] (Z=-3.42, p ≤ 0.01) was 

observed. There was a highly significant decrement in the blood 

lip ids in post operative adults who underwent the bariatric 

surgery. There was a decrease in serum cholesterol [mg/dl] 

(Z=8.93, p ≤ 0.01), LDL(low density lipoprotein)[mg/dl]  

(Z=3.66,p ≤ 0.01) and TG(Trig lycerides)[mg/dl](Z= -4.40,p ≤ 

0.01). And highly significant improvement in the HDL (high 

density lipoprotein)[mg/dl] (Z=-4.09, (p≤ 0.01). Bariatric 

Surgery has beneficial effects on lipid profile, achieving 

complete remission of AD (Atherogenic Dyslipidemia) at 1 year 

of follow-up in almost all patients(11). There was a h ighly 

significant improvement in blood glucose levels, that is fasting 

blood glucose [mg/dl] (Z=4.68, p ≤ 0.01), post prandial blood 

glucose [mg/dl](Z=4.82,p ≤ 0.01), HBA1C[%] (Z=6.22, p ≤ 

0.01) and significant change in random blood glucose [mg/dl] 

(Z=1.06, p≤ 0.05). Diabetic patients significantly reduced blood 

glucose after surgery regardless of the use of exogenous insulin 

or oral hypoglycemic agents (12). Highly significant 

improvement in the serum phosphorous [mg/dl](Z=3.66, p≤ 

0.01),serum total protein [g/dl](Z=4.40,( p ≤ 0.01 ) and  highly 

significant decrement in the uric acid[mg/dl] level at post 

operative state (Z=8.93, p ≤ 0.01) was seen. There was a 

significant change in Blood. urea[mg/dl] (Z=2.13, p≤ 0.05). 

There was a highly significant changes seen in the thyroid 

hormones, T3 [ng/dl] (Z=3.56, (p ≤ 0.01), T4 [ug/dl] (Z=2.21, p 

≤ 0.01) and TSH [uIU/dl] (Z=1.16, p ≤ 0.01). Albumin showed a 

non significant difference at the end of the study compared to the 

pre operative evaluation. Highly significant improvement was  

seen in nutrients such as serum iron [µg/dl] (Z= -9.27,p ≤ 0.01), 

ferritine[ng/dl] (Z= -2.44,  p ≤ 0.01 ), folic acid [ng/dl] (Z= -

8.63, p ≤ 0.01 ),vitamin-D[ng/dl] (Z= -14.62, ( p ≤ 0.01), 

vitamin-B12[pg/dl](Z= -8.65, ( p ≤ 0.01) ), sodium[mEq/ l] (Z= -

3.76,  p ≤ 0.01),and potassium[mEq/ l] (Z=3.99, p ≤ 0.01) among 

the adults, who underwent the bariatric surgery.   

 

 Variables Opinion Frequency % P value  

Gender Male  17 30.4  

0.003* Female  39 69.6 

Marital 

status 

Married  50 89.3  

0.000** Unmarried  06 10.7 

 

 

Month of 

the 

surgery 

May  3 5.4  

 

0.002* 
June 18 32.1 

July 13 23.2 

August  8 14.3 

October  14 25.0 

    Variable  Mean + SD Mean of pair 

di fference 

 Z value P value 

Baseline(pre test)  

Weight(Kgs) 

                 117.7 

+20.55 

 

                           26.65 

+11.48 

 

 

 

   17.36 

 

 

 

0.000** 
Post test 

Weight (Kgs) 

 

         91.10 

+14.48 

Baseline(pre test) 

BMI(Kg/m
2
) 

 

            45.36 

+7.53 

 

 

10.20 

+4.37 

 

 

 

17.46 

 

 

 

0.000** Post test 

BMI(Kg/m
2
) 

 

         35.16 

+5.77 

Post test 

Weight loss(Kgs) 

                26.69 

                +11.54 
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Clinical Symptoms  

The impact of bariatric surgery was assessed through the 

changes in clinical symptoms from baseline to post operative 

intervention. Gastrointestinal symptoms like constipation that is 

(3.6%) was seen in pre operative condition, which improved in 

post operative phase. As observed from the above table hair fall 

(92.8%) seen as a most common post operative symptom among 

the adults who underwent the bariatric surgery, because of the 

hormonal changes. 

 

Medical history  

Some of the participants who underwent the bariatric surgery 

had past medical h istory such as type 2 diabetes mellitus 

(T2DM), hypertension (HTN), chronic obstructive pulmonary 

disorder (COPD) etc. which is  discussed in Figure no.1  

 

 
Figure.1. Medical History 

 

From the above figure it  was seen that 16.7 % of part icipants 

have type 2 diabetes mellitus, 7.14% have Hypertension, 1.8% 

of participant had kidney stone, 1 had chronic obstructive 

pulmonary d isorder and 3.6% of part icipants were suffering 

from thyroid problem (hypothyroidism). Weight loss of 5 to 10% 

has been associated with significant reductions in co morbidities 

and mortality (13). 

 

Physical activity: The impact of bariatric surgery was assessed 

through the changes in physical activity from baseline to post 

operative intervention.  

 

 
Figure.2. Pre-test physical activi ty                       Figure.2. Post-test physical activity 

  

Significant increment was seen that around 83.92% of 

participants were indulged in physical activity in post operative 

condition. Type of physical activity mainly walking that is 

83.92% and 16.1% of them were indulged in walking along with 

cardio/weight training. Pain in jo ints, including lower back pain, 

is very common in obese populations and may result in loss of 

autonomy. Bariatric surgery can increase mobility, improve 

functional status and performance of daily activities, reducing 

levels of back pain and conferring greater levels of independence 

(14). Duration of physical activity ranged from 20-30 minutes 

19.6%, 30-45 min 39%, and more than 45 min 25.3%.Bariatric 

surgery has shown a positive impact on physical activity among 

the post bariatric adults. The majority of patients increased PA 

(76%) and decreased sedentary time (61%) after RYGB s urgery, 

but the amount of PA and sedentary time varied substantially. 

Higher PA, even at low intensity levels, was related to beneficial 

outcomes in body composition, insulin sensitivity, and high-

density lipoprotein cholesterol (15). Sleeping pattern: The 

impact of bariatric surgery was assessed through changes in 

sleeping pattern measured from baseline to post intervention. 

The significance level and percentages are discussed in table 

no.3 

 

 

Type 2 Diabetes, 
16.7 Hypertension, 

7.14 

Kidney disease, 

1.8 

Asthma/COPD, 

1.8 

Thyroid 
problems, 3.6 

0 

20 

40 

60 

Do you exercise  

POST-TEST PHYSICAL 
ACTIVITY 

YES  

NO 
0% 

50% 

100% 

PRE-TEST PHYSICAL 
ACTIVITY  

YES NO 
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Table.3. Sleeping Pattern 

Variables  Opinion Frequency % P value  

Baseline(pre test ) sleeping hours  

 

6-8 hrs 48 85.7  

 

 

 

0.000** 

>8hrs 8 14.3 

Post test sleeping hours 

 

 

4-6 hrs 24 42.9 

6-8 hrs 15 30.4 

>8hrs 17 26.8 

Baseline(pre test) 

Experienced sound sleep. 

Post test 

Yes 32 57.1  

 

0.001** 
No 24 42.9 

Experienced sound sleep. Yes 56 100 

No - - 

Baseline(pre test) 

Daytime nap 

Yes 15 26.8  

 

1.000 
 

No 41 73.2 

Post test 

Daytime nap 

Yes 15 26.8 

No 41 73.2 

Baseline(pre test) 

Feel fresh after getting up in 

morning. 

Yes 47 83.9  

 

0.004* 
No 9 16.1 

Post test 

Feel fresh after getting up in 

morning. 

Yes 56 100 

No - - 

    

 

There was a highly significant increment (p ≤ 0.01) in sleeping 

hours among the adults who underwent bariatric surgery under 

the 4-6 hrs (0 to42.9%) category and >8 hours (14.3% to26.8%) 

category. There was a highly significant increment (p ≤ 0.01) in 

experience of sound sleep among the adults who underwent 

bariatric surgery from 57.1% to 100%. There was no significant 

change observed in nap taken during daytime /afternoon 

(p<0.05) because bariatric surgery has no impact on day time 

nap. There was a significant increment in number of respondents 

(p≤ 0.05) feeling fresh after getting up in morning that is from 

83.9% to 100%. 

Weight loss following bariatric surgery has positive impact on 

patients with or without (OSA) obstructive sleep apnea (16). 

 

24 hour diet recall  

The impact of bariatric surgery was assessed through changes in 

adequacy of macro and micro nutrient intake measured from 

baseline to post intervention. The mean pair d ifference 

significance and Standard deviation of difference are discussed 

in table no.4 

Table.4. Nutrient Intake 

Variable  Mean + SD Mean  pair 

di fference  

Z value  P value  

Baseline(pre test)  

Energy (Kcal) 

1868.20 

+320.79 

 

816.18 

+237.52 

 

 

25.71 

 

 

0.000** (Post test 

Energy (Kcal) 

1052.00 

+251.89 

Baseline(pre test) 

Carbohydrates(Gms) 

243.23 

+44.02 

 

86.24 

+47.62 

 

 

13.55 

 

 

0.000** Post test 

Carbohydrates(Gms) 

156.99 

+29.49 

Baseline(pre test) 

Protein(Gms) 

51.34 

+6.85 

 

2.99 

 

+10.00 

 

 

 

2.24 

 

 

 

0.029* 
Post test 

Protein(Gms) 

48.34 

+9.31 

Baseline(pre test) 

Fat(Gms) 

40.99 

+7.75 

 

 

16.44 

+7.51 

 

 

16.37 

 

 

0.000** Post test 

Fat (Gms) 

24.54 

+4.62 

Baseline(pre test) 

Fiber(Gms) 

                  19.35 

+5.66 

 

-17.70 

+36.26 

 

 

-3.62 

 

 

0.001** Post test 

Fiber (Gms) 

37.05 

+36.33 
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*(p ≤ 0.05) findings considered to be significant and ** (p ≤ 

0.01) findings considered to be highly significant There was a 

highly significant decrement among adults in total calorie intake 

by 816.18+237.52Kcal, carbohydrate by 86.24+47.62 and total 

fat intake by 16.44+7.51  (Z=25.71 p ≤ 0.01 among post bariatric  

surgery patients. There was a significant decrement in protein 

intake 2.99+ 10.00 (Z=2.24, p≤ 0.05) among adults in post 

operative surgery. And there was highly significant increment in 

fiber intake-17.70+36.26 (Z=-3.62, (p ≤ 0.01) among the adults 

who underwent bariatric surgery. 

 

Eating pattern: 

Highest numbers of participants were following a vegetarian 

diet. Highly significant improvement was seen in the 

consumption of meals /day from baseline to post test (p<0.01).  

Majority of the patients was found to take the nutritional 

supplement after bariatric surgery (p<0.01).   

 

Highly Sign ificant association was seen in the consumption of  

type of oils (groundnut & sunflower oil),quality of food (less 

oily foods) and quantity(1-3 liters) of oil consumption 

(p<0.01).There was a highly significant increment seen in 

vegetable intake on daily basis among the post bariatric patients 

(p<0.01). Positive significant changes are seen in water and 

tea/coffee consumption among the post bariatric adults from 

baseline to post test condition (p<0.01). 

 

Food frequency  

The consumption of wheat flour among the bariatric patients did 

not change after bariatric surgery. There was a highly significant 

(p<0.01) improvement in the consumption of ragi flour (once a 

week), jowar flour (once in 15 days) and mult igrain flour (4-5 

days in a week) from baseline to post test among the bariatric 

adults. A highly significant improvement was observed in 

consumption of dals [moong dal (on daily basis), turdal(on daily 

basis), chanadal(4-5 days in a week] from baseline to post test. 

Highly significant (p<0.01) consumption of milk and milk 

products such as milk, curd, butter ghee, paneer and cheese 

among the post bariatric adults from baseline (pre test) to post 

test. Consumption of vegetables like green leafy vegetables (on 

daily basis), gourds (2-3 t imes in a week), curciferrious 

vegetables (2-3 times in a week), roots and tubers (4-5 times in a 

week) from baseline (pre test) to post test the data is highly 

significant (p<0.01). Highly  significant (p<0.01) changes was 

seen in the consumption of fruits among the post bariatric 

patients from baseline (pre test) to post test. Highly significant 

(p<0.01) improvement was found in the consumption of non 

vegetarian food items like chicken, meat ,fish and eggs among 

the non vegetarian post bariatric adults. Highly significant 

decrement (p<0.01) in the consumption of miscellaneous junk 

food consumption that is pizza (once in 15 days), cakes/pastry 

(once a week),vadapav (once in 15 days), Frankie (once a 

week)and Chinese(once in 15 days) among the post operative 

adults from baseline to post test. 

 

III. CONCLUS ION 

 

It can be concluded from the study that the bariatric surgery has 

showed a positive impact on nutritional and overall health status 

of the patients who underwent the bariatric surgery. Thus it 

improves the quality of life.  
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