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INTRODUCTION 

Bariatric surgery has become a major component of the 

treatment of obesity and obesity related illnesses such as 

diabetes mellitus, hypertension and dyslipidemia.1 

However, bariatric surgeries have been linked to some 

disturbances in the overall micronutrient profile in the 

post-operative period.2 

In obese patients, visceral fat, is most closely related to the 

development of metabolic syndrome (MS). In this respect, 

vitamin D is of major importance, since numerous studies 

have shown that it can impact the prevention of MS, 

immune diseases and some cancers. Furthermore, given its 

inverse association with adiposity, high rates of vitamin D 

deficiency (VDD) have been found in obese patients, 

including those with morbid obesity who are candidates 

for bariatric surgery.3 
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On the other hand, bariatric surgery leads to various 

nutritional and vitamin deficiencies, including vitamin D 

and others, requiring adequate follow up postoperatively. 

Vitamin D deficiency in the bariatric surgery population 

could be related to obesity itself as mentioned above, or it 

could be related to the type of the surgical procedure 

performed or it’s complications.4 

Current evidence is conflicting as to whether the pre-op 

VDD would improve after bariatric surgery. Some would 

argue that vitamin D level would even decrease post-

operatively.5  

To this date, there is no clear data regarding VDD in 

relation to bariatric surgery in Bahrain. This research aims 

at exploring the current trend of VDD the bariatric surgery 

population in SMC, Bahrain. Our results will aid the 

involved medical professionals in providing the best 

evidence-based management of their patients. 

Aim 

Aim of the study was to provide clear data on the trend of 

vitamin D deficiency post bariatric surgery in Salmaniya 

Medical Complex (SMC), Bahrain. 

METHODS 

Study design 

It was a cross sectional study. 

Study population 

All cases admitted for bariatric surgery, either 

laparoscopic Roux en Y, or laparoscopic sleeve 

gastrectomy to the SMC from year 2018 till 2022. 

Ethical approval  

The study was discussed and approved by the research and 

ethics committee at the Salmaniya Medical Complex, 

Manama, Bahrain. 

Inclusion criteria 

The date of surgery at SMC: from 01 January 2018 to 31 

December 2022. Age of patients were from 18 to 60 years, 

the type of bariatric surgery were sleeve gastrectomy and 

Roux-En-Y bypass. These two procedures were only 

included as they were the most commonly performed 

bariatric procedures at our center. The other bariatric 

procedures were not included to avoid bias. 

Exclusion criteria 

Re-do bariatric surgery and any other bariatric procedure 

other than sleeve gastrectomy and Roux-En-Y gastric 

bypass were excluded from the study. Patients with 

chronic kidney disease and hyperparathyroidism were also 

excluded. 

Methods 

The surgery register was scanned for all bariatric 

procedures done from 01 January 2018 to 31 December 

2022, Data were retrieved about each case through ISEHA 

labs, progress notes, medications summary, radiological 

images. Files were retrieved from the filing department for 

cases who were admitted to the surgical HDU or ICU (as 

they still use paper documentation). 

All data were compiled into a detailed excel sheet. 

Statistical analysis 

Continuous variables were described as means and 

standard deviations while categorical variables were 

described as proportions. Version 22 of SPSS was used to 

run the statistical tests with the help of a specialized 

statistician. 

RESULTS 

Table number 1 summarizes the baseline characteristics of 

our study subjects. The total number of cases that 

underwent the mentioned bariatric surgeries at our 

institution and met out inclusion criteria, through years 

2018 till 2022 were 232 cases. 156 of which underwent 

laparoscopic Roux-En-Y gastric bypass (67.2%) and 76 

patients underwent laparoscopic gastric sleeve (32.8%).  

143 of these cases were females and 89 males. The mean 

age was 41.3. Data regarding patient’s comorbidities were 

documented. Diabetes mellitus, hypertension, and 

dyslipidemia were the most common comorbidities with a 

percentage of 52.6%, 32%, and 39.6% respectively. 

Table 1: Baseline characteristics of the study 

population preoperatively. 

Variable 
Numbers/ 

percentage 

Total included cases 232 

Age (mean)  41.3 

Females  143 (61.6) 

Males 89 (38.3) 

DM 122 (52.6) 

HTN 74 (32) 

Dyslipidemia 92 (39.6) 

BMI pre op (mean) 46.3 

Vitamin D deficiency (pre-

operative) 
44 (19) 

Laparoscopic Roux-En-Y gastric 

bypass  
156 (67.2) 

Laparoscopic gastric sleeve  76 (32.8) 
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Table 2 summarizes the BMI changes noted in the 

laparoscopic Roux-En-Y gastric bypass when compared to 

laparoscopic gastric sleeve over a follow up period of 12 

months. The laparoscopic Roux-En-Y gastric bypass 

group showed a decline in the mean BMI from 47.1 to 35 

(12.1 drop in mean BMI over one year), while the 

laparoscopic gastric sleeve group showed a decline in the 

mean BMI from 45.4 to 35.2 (10.2 drop in mean BMI over 

one year). However, this difference (12.1 versus 10.2) was 

not statistically significant. 

The striking result noted was the percentage of patients 

who had vitamin D deficiency pre bariatric surgery was 

(44 patients, 19%). This percentage has increased up to (73 

patients, 31.4%) post bariatric surgery at 12 months follow 

up.  

Vitamin D deficiency was noted to be significantly higher 

in females (N:43, 59.9%, p value 0.001). Laparoscopic 

Roux-En-Y bypass was found to be significantly 

associated with post-operative vitamin D deficiency (52, 

71.2%, p value 0.001).  

Age was also a significant variable in association with 

development of vitamin deficiency post operatively. Mean 

age in the post-operative vitamin D deficiency group was 

47.4 compared to 34.7 in the normal vitamin D level group, 

p value 0.001).  

Length of hospital stay, ICU admission, re-admission rate 

and re-operation rates were not significantly associated 

with development of VDD.

Table 2: Comparison between the two procedures performed in terms of BMI changes. 

Variables 
Laparoscopic Roux-En-Y 

gastric bypass 

Laparoscopic gastric 

sleeve 
P value 

Number of patients/percentage 156 (67.2) 76 (32.8) 0.001 

Pre-op BMI (mean) 47.1 45.4 0.834 

Post-op BMI (mean) 35 35.2 0.962 

Table 3: Comparison between vitamin D deficient group and normal vitamin D group at 12 months follow up post 

bariatric surgery. 

Variables 
Vitamin D deficient group 

(post operatively) (%) 

Normal vitamin D group 

(post operatively) (%) 
P value 

Total bariatric surgeries combined 73 (31.4) 159 (68.5) 0.004 

Lap sleeve gastrectomy 21 (28.7) 71 (44.6) 0.072 

Lap Roux-En-Y bypass 52 (71.2) 88 (55.3) 0.001 

Age (mean) 47.4 (SD 16.03) 34.7(SD 14.14) 0.001 

Male 30 (41.1) 90 (56.6) 0.342 

Female 43 (59.9) 69 (43.4) 0.001 

BMI (mean) 38.3 (SD 9.02) 35.2 (SD 7.23) 0.632 

Length of hospital stay (mean) 3.4 (SD 1.01) 2.3 (SD1.02) 0.734 

ICU admission 8 (10.9) 3 (1.29) 0.642 

Re-admission rate 5 (2.1) 2 (0.9) 0.830 

Re-operation rate 2 (0.9) 1 (0.4) 0.615 

Leakage rate 1 (0.4) 0  

DISCUSSION 

Obese patients are at risk of multiple nutritional 

deficiencies, especially vitamin D deficiency, before 

bariatric surgery.6 

The vitamin D insufficiency is very prevalent in obese 

subjects. Many theories have been suggested to explain 

this fact, but the most important mechanism appears to be 

the sequestration of vitamin D in adipose tissue. The 

availability of vitamin D stored in the fatty tissues and the 

mechanisms that govern its mobilization to the serum are 

still poorly elucidated.7 

Bariatric surgery and substantial weight losses associated 

with it, expose even more obese patients to multiple 

nutritional deficiencies including vitamin D.8 

Malabsorptive surgical procedures are associated with a 

higher risk of deficiency in vitamin D than those of 

restrictive surgery.9 

The obesity rate in Bahrain is considered very high, as the 

obesity rate among the population reached 39.5% of adult 

females, and 28.4% of adult males. Bahrain's obesity 

prevalence is higher than the regional average of 10.3% for 

women and 7.5% for men. At the same time, diabetes is 

estimated to affect 11.1% of adult females and 12.8% of 

adult males.10 
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This is a cross-sectional study conducted on patients 

admitted to the largest hospital in Bahrain (Salmaniya 

medical complex). We studied the cases admitted with 

obesity from the year 2018 till 2022. Our center conducts 

bariatric surgery cases with an average number of 120 

cases per year. Our numbers in the years 2020 and 2021 

were affected by the COVID pandemic as the elective 

cases were put on-hold during these years. Our results are 

in line with most of the reported studies about vitamin D 

relationship to obesity and bariatric surgery. 

Vitamin D has a crucial role in improving physiological 

function in both skeletal and extra skeletal tissues. It is 

essential for intestinal calcium absorption, homeostasis 

and bone mineralization, especially during infancy, 

childhood and puberty. Only 10–15% of dietary calcium is 

absorbed without vitamin D. Serum 25-hydroxyvitamin D 

[25(OH)D] levels less than 50 nmol/l can lead to a marked 

decrease in intestinal calcium absorption. This is 

associated with increased parathyroid hormone secretion 

and decreased insulin like growth factor 1. Serum 

25(OH)D level is directly connected to bone mineral 

density with a maximum density attained when the 

25(OH)D level is ≥100 nmol/l. Severe vitamin D 

deficiency impairs bone mineralization leading to osteo-

malacia and rickets. Recent evidence shows that the role 

of vitamin D goes beyond calcium and phosphorous 

metabolism. Many extra skeletal illnesses have been 

associated with vitamin D deficiency, such as those related 

to fuel metabolism, the cardiovascular system, cancer and 

the immune system. 

This study confirms the efficacy of both laparoscopic roux 

En Y gastric bypass and laparoscopic sleeve gastrectomy 

in reducing BMI at a short term follow up period. Mean 

BMI dropped over a period of 12 months follow up from 

(46.3 to 35.1). 

Our study found out that despite the marked decrease in 

BMI levels post- operatively, which in theory should 

improve the metabolic syndrome which should improve 

the vitamin D metabolism. We found that despite the 

significant drop in BMI, VDD rates became higher. This 

can be explained by the malabsorptive nature of the 

surgeries performed. This is also confirmed by the 

significant difference showed in the laparoscopic Roux-

En-Y group as discussed in the results section. 

Post-operative complications did not seem to have any 

effect on the incidence of vitamin D deficiency rates.  

Our study had some limitations such as the COVID period 

that affected the sample size as mentioned earlier. The 

types of bariatric surgeries performed were limited to only 

two procedures, other procedures were not done frequently 

to be effectively included. Our main limitation is the lack 

of data regarding vitamin D supplementation pre and post 

operatively, which might have an impact of the further 

management protocols. The follow up period was limited 

to 12 months only. Further studies with longer follow up 

periods are encouraged to validate our results. 

CONCLUSION 

This is a cross-sectional study on patients admitted for 

bariatric surgery during the years 2018 till 2022 to the 

Salmaniya medical complex, Bahrain, to evaluate the trend 

of vitamin D deficiency post bariatric surgery. The study 

found that the percentage of patients who had vitamin D 

deficiency pre bariatric surgery was (44 patients, 19%). 

This percentage has increased up to (73 patients, 31.4%) 

post bariatric surgery at 12 months follow up.  

This study highlights the importance of managing the 

patients’ expectations regarding their vitamin D levels post 

operatively, and also serves as an evidence to encourage 

health care workers to monitor and replace the vitamin D 

levels post bariatric surgery. 
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