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Effect of Vit.D3 Supplementation on BMI of Obese or Over Weight Individuals
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ABSTRACT

OBJECTIVES: To determine the association of vitamin D3 (Vit.D3) with Body Mass index (BMI) in obese or over weight individuals.
STUDY DESIGN: A Prospective descriptive study. 
PLACE AND DURATION: At the Outpatient Department of Dow University Hospital, over a period of Six months from 1st 0ctober 
2016 to 31st March 2017.
METHODOLOGY: The methodology included estimation of BMI and Vit.D3 before induction in the study. The overweight, obese 
and severe obese individuals were part of the study between the ages of 18-50 years of both genders who had not received Vit D3 
treatment; (Oral or IM) during last 3 months. They were given treatment for Vit.D3 deficiency or insufficiency for three months. 
After completion of treatment repeat serum Vit. D3 level and BMI estimation was done.
RESULTS: Among a total of 33 patients the relationship between BMI and serum Vit.D3 level was not found to be significant. Though 
the serum vitamin D3 was corrected in 91% patients but their BMI remained the same except in 6 patients, 1.98%. The p-value was 
0.287 and 0.552 (pre-treatment and post treatment).
CONCLUSION: The correction of serum vitamin D3 level does not help in decreasing the BMI status of obese/ overweight individ-
uals. 
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INTRODUCTION

Obesity is a major public health issue, having a phenomenal 
impact on an individuals quality of life; it has been associat-
ed with reduction in life expectancy by increasing the risk of 
diabetes, hypertension and cardiovascular disease1,2. The ep-
idemic of obesity during the last 10-15 years in adolescent 
age group is worsening3. The current prevalence rate is 16.4% 

among those aged 10-17 years, where as in the United States 
it has been increased by 10% between 2003-20074. Vitamin D 
deficiency or insufficiency has been associated with some of 
the obesity related health consequences5,6 such as type 2 Dia-
betes Mellitis and cardiovascular diseases7,8. In obese patients 
with a high Body Mass Index (BMI), the body fat sequester the 
vitamin D, decreasing its bioavailability to the body9. Deficien-
cy or Insufficiency of vitamin D may cause increased level of 
Parathyroid hormone, which may promote calcium influx into 
adipocytes that enhances lipogenesis 10. There is inverse rela-
tionship between vitamin D level and obesity and with central 
adiposity as well.11,12 In order to maximize the bone health it is 
now recommended to maintain 25(OH)D concentration above 
32ng/ml 12.
Vitamin D deficiency might be a risk factor for developing obe-
sity; various studies have reported its association with obese 
or over weight individuals13. Study by Salehpour et al. has re-
ported that if Vitamin levels were brought back to normal has 
a positive impact on weight loss as well14. However some other 
studies have reported an uncertain relationship between Vit D 
levels and BMI15,16. If this can be proved further it would add to 
better control of the growing epidemic of obesity by correcting 
the Vit D levels; the world over. Rationale of this study is to de-
termine the effect of Vitamin D3 supplementation on the BMI 
of the patient. The objective of our study was to determine 
the association of vitamin D3 and Body Mass index (BMI) in 
obese or over weight individuals and also determine the effect 
of Supplementation of Vit D3 on BMI in our institution.
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METHODOLOGY

The study is Prospective descriptive type. An IRB approval was 
taken from the institutional review Board for ethics. Informed 
consent was taken from all patients. The patients coming to 
Dow University Hospital Outpatient Department were inter-
viewed and data collected on a self-developed Performa, after 
initial checkup with estimation of BMI and serum confirmation 
about their serum Vit D3 they were enrolled for the study, fol-
low- up visit with check-up and repeat serum levels were done 
after three months of treatment.  
The individuals with ages of 18-55 years of both genders who 
have not received Vit D3 treatment (Oral or IM) during last 3 
months were included in the study. The inclusion criteria in-
cluded an estimation of BMI (only overweight, obese and se-
vere obese were part of the study) having Vitamin D3 levels 
coming in Insufficiency and deficiency were inducted in the 
study. The individuals who were Pregnant, were Immuno com-
promised, had Endocrine disorders, Renal failure / Transplant 
patients, Malignant Tumors, Primary Hyperparathyroidism, 
ladies with Post meno pausal disorder, Mal absorption syn-
drome, and those Participant not able to come for follow-up 
were excluded from the study.
The sample size was calculated by keeping Confidence Inter-
vals at 95%, the sample size calculated was 3 patients (3); but 
to increase the power of the study we took 33 patients. The 
study was conducted over Six months from 1st 0ctober 2016 
to 31th March 2017. Non-Probability, Purposive Sampling tech-
nique was used. Working definition of overweight and Obese17 
was taken as a BMI cut-off level for overweight: 25.0–29.9 
kg/m2, obese: 30.0–39.9 kg/m2 and severe obese: > 40 kg/m2 

Treatment protocol for individuals having insufficiency of Vit 
D3 (20-30 ng/ml) was Oral Vit D3 (2 lac units) PO every 2 weeks 
for 2 months along with Oral Calcium and Vit. D3 replacement 
600mg once a day for 3 months. Those individuals having de-
ficiency of  Vit D3 (<20 ng/ml) were given treatment with oral 
Vit D3 (2 lac units) PO every 2 weeks for 3 months along with 
oral Calcium and  Vit D replacement 600mg  once a day for 3 
months.
After completion of treatment  repeat serum Vit. D3 level and 
BMI estimation was done after 3 months. Data was also col-
lected about the dietary habits and their daily exposure to sun 
light. Daily exposure was taken as less than or more than 20 
minutes of sunlight.
Data Analysis: The data collected was analyzed using SPSS 
21.0. Frequencies and chi square estimations were made be-
tween different variables.  

RESULTS

A Total of 33 individuals was included in the study. The age 
of our participants ranged from 18-55 years having a mean of 
34.58 +/- 7.68. Seven (21.2% ) participants were males and 
26(78.7%) were females, the male to female ratio was 1:4. 
Twenty three (69.6%) were house wives, the rest belonged to 
different professions. Eleven patients (33.3%) belonged to the 
lower socio economic status, 15 patients (45.5%) belonged to 
the middle class and 7 (21.2%) belonged to the upper class. 
Twenty five (75.8%) had low calcium intake and 8 (24.2%) had 

high calcium intake. Eight (24.2%) participants were over-
weight, 13 (39.4%) were obese, 12 (36.4%) were severely 
obese. (Table-I). 

Twenty three individuals had vitamin D3 level below 10 and 
ten individuals had vitamin D3 levels below 20, all belonging to 
the deficient group according to WHO guidelines. All patients 
except three were able to attain a sufficient level of Vit. D3 
after completing the three months treatment of vitamin D3 de-
ficiency protocol. (Table -II)
The pre-treatment BMI of 8 (24.2%) individuals were over-
weight, 13 (39.3%) were obese and 12 (36.3%) were in severely 
obese group. The post treatment BMI of only one patient came 
to normal, 5 patients moved down to overweight group from 
higher groupings, the rest remained the same. This means that 
only 6(18%) of participants had a change in their BMI status. 
The relationship between BMI and serum Vit.D3 level was not 
found to be significant. Though the serum vitamin D3 was cor-
rected in 91% patients but their BMI remained the same ex-
cept in 6 (18%) individuals. The p-value was 0.287 and 0.552 ( 
pre-treatment and post treatment) (Table - III). 
To find the confounding factors affecting the Vitamin D level 
it was cross tabulated with other variables. When occupation 
was compared with hours of exposure to sun, it was found to 
have a significant relationship with a p-value of 0.013. Occupa-
tion also had a significant correlation with the post treatment 
BMI with a p-value of 0.007. Occupation also had a significant 
relationship with pre-treatment Vit.D3 level with a p-valve of 

0.012, though post treatment this relationship was not signifi-
cant with p-valve of 0.446. Dietary habits were compared with 
pre and post treatment BMI but were not found to be signifi-
cant

DISCUSSION

The age of our patients varied from 18 to 55 year. This is a simi-
lar age group in another study done by kumar S 18). In our study 
female population was found to have higher level of Vitamin D 
deficiency and most of them also had a higher BMI, this is also 
similar to the reported literature19,20. 

Table – I: BMI Status of participants (N=33)             

Particular
BMI

Pre-Treatment Post-Treatment

Normal 00 01
Over weight 08 13
Obese 13 06
Severe Obesity 12 13

Table – II: Vitamin D3 level of participants (N=33)             

Vitamin D3 Level
Pre-Treatment Post-Treatment
Insufficient 01 Normal 30

Deficient 32
Insufficient 02
Deficient 01
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Seventy percent of the participants having vitamin D3 deficien-
cy were females living as housewives. In our society the house 
wives have a lower chance of going outdoor for sun exposure, 
secondly ours being a conservative society a wide majority of 
ladies are fully covered at all times of the day. This factor is 
indirectly indicating the low exposure to sunlight in these in-
dividuals. This is a dilemma in our area of subcontinent that 
despite having ample sunlight available, but their preference 
to stay indoors most times of the day prevents them from get-
ting the benefit of it. However Baradaran et al study did not 
show any association of Vitamin D level and BMI to the sex of 
the participants21.
Most of the patient 25 (75%) had a low calcium intake despite 
belonging to the middle and higher socioeconomic group, 15 
(45.5%) and 7(21.2%) respectively in our study. This may be 
due to lack of awareness in the population of the importance 
of having a high calcium diet. Robert P Heaney mentioned the 
importance of having a diet rich in calcium and vitamin D22.
All our participants had a low vitamin D3 level and high BMI. 
Even after correction of low vitamin D3 level only 6 (18%) had 
a change in their BMI status. Thus it can be interpreted that 
the vitamin D3 level had  an inverse relationship with BMI and 
correction of Vitamin D level had no effect on BMI status of  in-
dividuals. Hamid Mehmood and Papandreou D also mentioned 
the inverse association of Vit D3 level and BMI23.
In our study only one patients BMI came to normal after cor-
rection of vitamin D levels and 5 patients BMI reduced from 
obese range to overweight, however the p-value were not sig-
nificant. Recent research publications have shown an inverse 
association of vitamin D and obesity, therefore the role f vita-
min D in decreasing body weight is not well established. 20,24,25. 
In Malaysia, 2011, a survey was conducted among adult popu-
lations to understand the association of Vitamin D insufficiency 
and obesity along with other metabolic disorders like high se-
rum blood glucose, hypertension, cholesterol and triglycerides 
but they were not able to establish any of them.26 One more 
study from Saudi Arabia of similar objective published in 2015, 
in this study participated 100 female above 40 years of age. 
Authors did not find any significant relation between obesity 
and Vitamin deficiency 27. 

CONCLUSION

The correction of serum vitamin D3 level does not help in de-
creasing the BMI. There is no statistically significant association 
of reduction in BMI status with the correction of serum vitamin 
D levels. 

LIMITATIONS

A study of longer duration with close follow up needs to be 
conducted to document the sustained effect of a normalized 
vitamin D level on BMI; once corrected.

RECOMMENDATIONS

Authors recommend more research on this subject with longer 
period of duration to see the impact of continuous vitamin D 
level sufficiency in obese patients as they may respond over a 
period of year or more and show decrease in BMI. 
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