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A B S T R A C T  

Objective: To determine the effect of Vitamin D3 supplementation on overweight and 

obese individuals 

Methodology: This descriptive Cross Sectional Study was done. The participants in the 

study were selected from medical outpatient departments of three public sector hospital 

of Islamabad and Rawalpindi, from January to June 2018. All overweight of obese patients 

were  randomly divided into two equal groups of 88 participants in each group, by random 

number table method. Group A was an intervention group who were given vitamin D3 and 

Group B, was given placebo. Vitamin D3 (dose) supplementation was given for 12 weeks. 

Anthropometric parameters including BMI, waist circumference, and waist to hip ratio 

was recorded at the start of the study and was noted on a predesigned performa. After 

completion of treatment repeat serum Vit. D3 level and anthropometric measurements 

were done. 

Results: The mean age in vitamin D group was 38.46 ±7.28 years and in placebo group 

37.85±8.25 years. There was insignificant (p-value > 0.05) difference in body weight 

(76.56±11.25 vs. 75.85±10.76) before and after intervention among participants of 

vitamin D group. The comparison of waist circumference (92.78±7.35 vs. 92.24±7.21) 

and hip circumference (107.74±7.45 vs. 106.45±7.12) showed no any significant (p-

value > 0.05) change after the intervention. There was a minor change in BMI on 

baseline 29.65±3.26 and after three months of intervention 29.38±3.1 kg/m2 but this 

difference was not statistically significant (p-value > 0.05). 

Conclusion: The supplementation with vitamin D3 during 12 weeks did not improve the 

anthropometric parameters like body weight, waist and hip circumference and BMI. So the 

correction of serum vitamin D3 level does not help in decreasing the anthropometric 

parameters. 
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Introduction  

The increase in sedentary lifestyle due to decreasing 

physical activity in our routine life and augmented 

caloric intake has become a major reason for the rise 

in obesity. Obesity is a medical condition which 

results due to excessive fat deposit in the body and 

have many serious consequences. There are severe 

effects of obesity on health and is one of the major 

independent risk factor for many non-communicable 

diseases like hypertension, diabetes mellitus, 

cardiovascular diseases, hyperlipidemia, 

osteoarthritis and certain types of cancers.1 Obesity 

has terrible effect on financial loss due to health-

related expenditures and significantly increased 

chances of non-communicable diseases and 

reducing overall productivity of the society.2 
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The global epidemic of obesity has not spared 

Pakistan and warrants immediate attention. This is 

especially important in South Asia, where malnutrition 

is given its due attention, and obesity tends to be 

overlooked. Not only is obesity an independent 

determinant of poor health outcomes, it also 

contributes to other potentially fatal downstream 

effects.3 According to the 2016 World Health 

Organization (WHO) statistics, 20.8% of the 

population is overweight and 4.8% is obese. The 

constancy of these numbers over a decade implies 

that overweight has become endemic to Pakistani 

society.4 This health problem, which is becoming 

alarming requires urgent consideration because it is 

preventable with appropriate measures. A lot of 

factors are responsible for the pathogenesis of 

obesity. The main contributing factors include 

genetic, hormonal, metabolic and nutritional factors, 

similarly one of the major contributors is the 

sedentary lifestyle and eating habits.5 Caloric 

imbalance based upon energy intake and poor 

energy consumption behaviors are mainly 

responsible for overweight and obesity. The 

population especially of developing countries 

including Pakistan have changed the concept of 

healthy diet and physical activity in the routine life. 

The imbalance of energy intake and consumption 

make the population more prone to obesity. The diet 

in Pakistan is usually based upon the high saturated 

fats, trans-fatty acids and free sugar which contribute 

towards the high caloric intake.6    

A series of data in the literature has established the 

relationship between obesity and vitamin D 

deficiency, correlated with an elevated level of the 

parathyroid hormone. The pandemic incidence of 

obesity and vitamin D deficiency are real public health 

problems worldwide. The reversed relationship 

between obesity and vitamin D deficiency is well-

known, while the inflammation of the adipose tissue is 

the underlying cause of the metabolic syndrome. The 

action of vitamin D on the adipose tissue via VDR is 

still a controversial subject.7,8  

Vitamin D deficiency might be a risk factor for 

developing obesity; various studies have reported its 

association with obese or over weight individuals. 

Study by Salehpour et al. has reported that if Vitamin 

levels were brought back to normal has a positive 

impact on weight loss as well. However some other 

studies have reported an uncertain relationship 

between Vit D levels and BMI.9 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 setup   

Methodology 
This randomized controlled trial study was started 

after taking approval from the hospital ethical 

committee. The participants in the study were 

selected from medical outpatient departments of 

three public sector hospital of Islamabad and 

Rawalpindi including Pakistan Institute of Medical 

Sciences (PIMS), Holy Family hospital and Poly Clinic 

hospital. The study duration was six months from 

January to June 2018. In this study a total of 176 

subjects were included and the sample size was 

calculated with the help of WHO sample size 

calculator taking the level of significance 5%, the 

power of study 80%, population standard deviation 2, 

mean BMI in intervention group 26.9 and mean BMI 

of 27.5 in control group.10  

All the participants in the study were apparently 

healthy as reported by the subjects themselves. The 

inclusion criteria for the study was all the subjects 

having age between 18-50 years of both genders and 

presented with obesity based on BMI > 25 kg/m2 

were enrolled for the study. The subjects with any 

chronic disease like metabolic, gastrointestinal, 

cardiovascular, or renal disease, and subjects on any 

medication or taking vitamin supplements, and 

subjects following any weight loss program were 

excluded from the study. 

The total sample of 176 subjects was randomly 

divided into two equal groups of 88 participants in 

each group, by random number table method. Group 

A was an intervention group that is vitamin D group 

which were given vitamin D3 supplement tablet of 25 

μg/d as cholecalciferol. Group B, the placebo group 

took the tablet of 25 μg/d as lactose. The placebo 

tablets were similar in color, size, and packing. 

Vitamin D3 supplementation was given for 12 weeks. 

Vitamin D supplementation was issued at baseline, 4 

weeks and 8 weeks. All the participants were advised 

to maintain their usual dietary plan for 12 weeks of the 
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intervention period and contact the study staff by 

telephone if they had any inquiries.  

The body weight and height were measured close to 

0.1 unit in light routine clothes using digital scales. 

The iliac crest level on the horizontal plane was used 

to measure the waist and hip circumferences. The 

body mass index (BMI) was calculated by the 

following formula  

BMI = Weight in Kg /  (Height in meters)2 

Information regarding demographics like name, age, 

gender and anthropometric parameters including 

BMI, waist circumference, and waist to hip ratio was 

recorded at baseline at the time of inclusion in the 

study and was noted on a predesigned performa. 

After completion of treatment repeat serum Vit. D3 

level and anthropometric measurements were taken 

after 3 months. Data was also collected 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. 

All the collected data was entered and analyzed by 

SPSS v. 21. Mean and standard deviation was 

calculated for quantitative data and frequency with 

percentages were presented for qualitative data. 

Independent and paired sample t-tests were applied 

to compare the quantitative data within and between 

both groups. P-value < 0.05 was taken as significant.  

Results  
In this randomized controlled trial study a total of 176 

participants were enrolled consisting on 88 

participants in both intervention and placebo groups. 

The mean age in vitamin D group was 38.46 ±7.28 

years and in placebo group 37.85±8.25 years. The 

mean body weight and height of the subjects in the 

intervention group was 76.56±11.25 kg and 

158.65±6.38 cm and in placebo group it was 

75.48±12.09 kg and 159.75±5.95cm. The average 

waist and hip circumference was recorded as 

92.78±7.35cm and 107.74±7.45 cm in the 

intervention group and 91.49±8.25cm and 

108.39±8.09cm in placebo group. Mean body mass 

index at baseline in the intervention group was 

29.65±3.26 kg/m2 and in placebo group it was 

28.85±4.36 kg/m2. The value of mean vitamin D level 

on the basis of 25(OH)D was recorded 37.34±29.3 

(nmol/L)2 in the intervention group and 41.64±31.28 

(nmol/L)2 in the placebo group at baseline as 

elaborated in table I.  

Table I: Baseline characteristics of the participants  

characteristics 

Vitamin D 
group 

Placebo group 

Mean SD Mean SD 

Age of the 
participants 

38.46 7.28 37.85 8.25 

Body Weight 
(kg) 

76.56 11.25 75.48 12.09 

Height (cm) 158.65 6.38 159.75 5.95 

Waist 
Circumference 

(cm) 
92.78 7.35 91.49 8.25 

Hip 
Circumference 

(cm) 
107.74 7.45 108.39 8.09 

Body Mass 
Index (BMI) 

kg/m2 
29.65 3.26 28.85 4.36 

25 (OH) D 
(nmol/L)2 

37.34 29.3 41.64 31.28 

 

The comparison of baseline anthropometric 

parameters with results of after intervention 

parameters showed that there was some difference in 

body weight (76.56±11.25 vs. 75.85±10.76) before 

and after intervention among participants of vitamin D 

group but this difference was not statistically 

significant (p-value >0.05). The comparison of waist 

circumference (92.78±7.35 vs. 92.24±7.21) and hip 

circumference (107.74±7.45 vs. 106.45±7.12) 

showed no any significant (p-value > 0.05) change 

after intervention and remained almost same after 

three months intervention of vitamin D.  

The comparison of BMI at baseline and after the 

intervention to see the effect of vitamin D intervention 

on body mass index, showed a minor change in BMI 

on baseline 29.65±3.26 and after three months 

intervention 29.38±3.1 kg/m2 but this difference was 

not statistically significant (p-value > 0.05). The 

comparison of mean 25(OH)D level showed a 

significant (p-value < 0.05) improvement after three 

month vitamin D supplementation and it improved 

form 37.34±29.3 (nmol/L)2 to 71.66±26.5 (nmol/L)2. 

Similarly, there was no significant (p-value > 0.05)  
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difference in placebo group in mean values of 

anthropometric parameters at baseline and after 

three months as elaborated in table II.  

There was no significant (p-value > 0.05) difference 

in mean body weight (75.85±10.76 vs. 75.29±11.78, 

p-value = 0.742) of the treatment group and placebo 

group. The waist circumference showed no significant 

(p-value > 0.05) difference between vitamin D group 

(92.24±7.21) and placebo group 91.15±8.08 after 

three months. Hip circumference had some 

difference between intervention group 106.45±7.12 

and placebo group 107.78±7.68 but this difference 

was not statistically significant (p-value > 0.05). 

According to the results the mean BMI in intervention 

group 29.38±3.1 after three months intervention was 

similar to mean value of BMI in placebo group 

28.82±4.26 after three months.  

There was significant (p-value < 0.05) difference in 

mean level of vitamin D on the basis of 25(OH)D after 

three months. The mean value of 25(OH)D in vitamin 

D group was noted 71.66±26.5 and in placebo group 

it was found 48.46±28.6 as elaborated in table III.  

Discussion 
Calcium homoeostasis and bone health have a 

significant relationship with vitamin D. It has been 

observed that it has an anti-obesity effect. There is an 

inverse relationship of vitamin D level with body 

weight, BMI, abdominal fat and skin fold thickness.11 

Adipose tissues are storage place for vitamin D. It has 

been observed in in-vitro studies that 10-20% of 

vitamin D supplementation is deposited in adipose 

tissue. The concentration of vitamin D in adipose 

tissue is directly proportional to vitamin D release 

from fat tissue, which is a very slow process. The 

accumulation of vitamin D in the adipose tissue might 

explain why obese people have low vitamin D blood 

levels.12, 13 The effect of vitamin D on weight loss has 

been observed but the mechanism by which it affects 

the weight loss has not been studied in detail. But it is 

consider that lipid metabolism has a link with it. 

Adiponectin is an important hormone, involved in lipid 

metabolism and is considered to be related with 

mechanism of vitamin D’s effect on weight loss. 14  

It has been reported that serum 25(OH)D3 

concentration, the best indicator of body vitamin D 

Table II: Comparison of Baseline and after intervention anthropometric parameters in study group 

Anthropometric 

Parameters 

Baseline After Intervention 
P-value 

Mean SD Mean SD 

Body Weight (kg) 76.56 11.25 75.85 10.76 0.669 

Waist Circumference (cm) 92.78 7.35 92.24 7.21 0.698 

Hip Circumference (cm) 107.74 7.45 106.45 7.12 0.242 

Body Mass Index (BMI) 

kg/m2 
29.65 3.26 29.38 3.1 0.574 

25 (OH) D (nmol/L)2 37.34 29.3 71.66 26.5 0.000 

Table III: Comparison of anthropometric parameters between Vitamin D and Placebo groups 

Anthropometric 

Parameters 

Vitamin D group Placebo group 
P-value 

Mean SD Mean SD 

Body Weight (kg) 75.85 10.76 75.29 11.78 0.742 

Waist Circumference 

(cm) 
92.24 7.21 91.15 8.08 0.346 

Hip Circumference (cm) 106.45 7.12 107.78 7.68 0.235 

Body Mass Index (BMI) 

kg/m2 
29.38 3.1 28.82 4.26 0.32 

25 (OH) D (nmol/L)2 71.66 26.5 48.46 28.6 0.000 
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status, has an inverse relationship with bodyweight 

and the risk of obesity decreases in people with a 

high concentration of serum 25(OH)D3.15 The 

presence of vitamin D receptor (VDR) in adipose 

tissues may suggest that this vitamin possibly plays a 

role in the control of fat metabolism and is linked to 

bodyweight management.16 A recent meta-analysis 

has shown that low 25(OH)D3 concentration is 

independently linked to abdominal obesity and hyper-

glycemia.17 One study showed that low circulating 

levels of calcidiol could predispose individuals to fat 

accumulation.18  

According to the result of this present study the 

comparison of baseline anthropometric parameters 

with results of after intervention parameters showed 

that there was some difference in body weight 

(76.56±11.25 vs. 75.85±10.76) before and after 

intervention among participants of vitamin D group 

but this difference was not statistically significant (p-

value >0.05). The comparison of waist circumference 

(92.78±7.35 vs. 92.24±7.21) and hip circumference 

(107.74±7.45 vs. 106.45±7.12) showed no any 

significant (p-value > 0.05) change after intervention 

and remained almost same after three months 

intervention of vitamin D. The comparison of BMI at 

baseline and after intervention to see the effect of 

vitamin D intervention on body mass index, showed a 

minor change in BMI on baseline 29.65±3.26 and 

after three months of intervention 29.38±3.1 kg/m2 

but this difference was not statistically significant (p-

value > 0.05). 

In this study it was observed that the anthropometric 

measurements, body weight, BMI, waist and hip 

circumference were not significantly affected by 

vitamin D supplementation. Though some studies 

have shown a substantial association of body fat 

mass and lean body mass regulation with serum 

25(OH)D level.19, 20 but the results are not consistent 

in different clinical trials. A meta-analysis of 12 clinical 

trials has revealed that there was no significant 

decrease in body fat mass or body weight with 

vitamin D supplementation without restricting the 

caloric intake.21 In another study by Sadiya et al it was 

observed that vitamin D supplementation did not 

change the percentage of body fat mass or waist 

circumference.22 

Many studies have concluded that weight, body fat 

mass and waist circumference decreased 

considerably after vitamin D supplementation but our 

current study showed contrasting results of no effect 

of vitamin D on anthropometric parameters that 

vitamin D supplementation with 1000 IU vitamin D for 

three months has no impact on BMI, waist 

circumference and percentage of body fat mass. [23.24] 

There are credible mechanisms and some in vitro 

evidence supporting a role for vitamin D in weight 

reduction but it remains difficult to determine which 

effects are due to vitamin D itself and which are 

mediated via calcium or other factors.  

Many clinical trials could not establish any clear 

outcome from the study. Results from different 

studies were contradictory some have shown a 

significant effect of vitamin D supplementation on 

body fat and fat free mass and some other have 

shown no effect of vitamin D supplementation on 

anthropometric parameters and body fat mass. It can 

be inferred that vitamin D supplementation do not 

affect the anthropometric markers like body weight, 

BMI, waist and hip circumference but it can affect the 

fat mass distribution. To clarify the relationship of 

vitamin D and weight loss among obese and 

overweight individuals, high quality interventional 

studies are required. The available knowledge and 

literature do not have enough scientific evidence, 

which can be used as a basis to prevent or treat the 

obesity with vitamin D supplementation.  

Conclusion 
It can be concluded that in healthy adults with low in 

vitamin D level, the supplementation with vitamin D3 

during 12 weeks did not improve the anthropometric 

parameters like body weight, waist and hip 

circumference and BMI. So the correction of serum 

vitamin D3 level does not help in decreasing the 

anthropometric parameters. There is no statistically 

significant association of a reduction in BMI status 

with the correction of serum vitamin D levels. 
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