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ARTICLE INFO Abstract

Vitamin D levels are significantly lower in obese children and adolescents compared 
to non-obese matching peers. While evaluating the number of obese and non-obese 
cases who improved upon vitamin D supplement, obesity was found to pose a risk for 
not receiving benefit from the vitamin D supplementation. Vitamin D given to these 
vulnerable groups results in a significantly attenuated increase in 25(OH)D levels with 
supplementation. However, the proper dose and duration cannot be deduced because 
several of the studies reported a portion of vitamin D deficient obese children and 
adolescents at the end of their supplementation period. Screening for vitamin D levels is 
thus recommended since obese children and adolescents are more prone to be deficient. 
Additionally, the dose and duration of vitamin D supplementation or treatment should 
follow the guidelines. Finally, it is prudent to hypothesize that if the published studies 
had performed simultaneous weight adjustment strategies more of the enrolled obese 
participants would have reached vitamin D sufficiency by the end of the supplementation 
trial coupled with the favorable changes in their BMI.

Mini Review
Many previous worldwide studies pointed out the decreased 

25-hydroxy vitamin D [25(OH)D] levels that occur in obese 
adolescents compared to normal weight controls [1-3]. Lower 
concentrations of serum 25(OH)D levels in obese subjects may 
be explained by enhanced uptake by adipose tissue and increased 
metabolic clearance, and it is suggested that the sedentary lifestyle 
of obese subjects could be associated with less outdoor activity 
and less exposure to sunlight [4,5]. There was no consensus 
regarding the dosage given in the earlier interventional studies 
which supplemented deficient adolescents with vitamin D. From 
the literature, six randomized controlled trials (RCT) [6-11] which 
supplied obese children and adolescents with vitamin D were  

 
identified and are demonstrated in Tables 1 & 2. Two of these studies 
gave vitamin D supplementation dose according to the guidelines 
which is 1200-2000 IU daily for obese pediatric age patients 
[12]. One gave a daily dose of 400 IU which is even less than the 
updated RDA of vitamin D in this age group (600 IU) according to  
the global consensus recommendations by [13]. The last three gave 
higher doses of vitamin D; two of them provided 28000 IU weekly 
either for 180 days or 12 weeks, and in the third 50000 IU was 
given weekly for 12 weeks. Although all six studies were managing 
obese children and adolescents with deficient vitamin D status, 
only the latter three studies provided a treatment dose which is 
between 3000-6000 IU daily according to the global consensus 
recommendations by [13].

Table 1.

What Is Known

Children and adolescent obesity are a risk factor for compromised vitamin D status.

Many previous clinical trials measured effect of vitamin D supplementation on vitamin D level in such vulnerable groups.

What Is New

The need to follow the recent guidelines in both dose and duration of vitamin D supplementation in these risk groups.

The results of simultaneous weight reduction strategies should be highlighted in clinical trials involving vitamin D supplementation in obese 
individuals.
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Table 2: Randomized controlled clinical trials which supplied obese children and adolescents with vitamin D.

Author and Year Country Participants Vitamin D interventional dose

Rajakumar et al., 2008 USA 21 obese 6-10 years old in comparison to 20 matched 
non-obese controls.

400 IU daily for a month (both groups were given the 
same dose).

Castaneda et al., 2012 USA 20 obese 12-18 years old in comparison to 22 matched 
non-obese controls).

2000 IU vitamin D3 was given orally daily for 12 
weeks for both obese and non-obese groups.

Belenchia et al., 2013 USA 17 obese 9-19 years old in comparison to 19 matched 
obese controls.

Participants received two 2000 IU tables (4000 IU) 
daily for 180 days and controls received placebo (soy 

oil tablets).

Kelishadi et al., 2014 Iran 21 obese 10-16 years old in comparison to 25 matched 
obese controls.

Participants received vitamin D3 (50000 IU/week) 
orally and followed up for 12 weeks (total of 300,000 

IU). The controls received placebo capsule.

Nader et al., 2014 USA 24 obese 12-18 years old in comparison to 20 matched 
obese controls.

Intervention group received 2000 IU vitamin D daily 
for 12 weeks. The controls received placebo.

Javed et al., 2015 USA 24 obese 12-18 years old in comparison to 23 matched 
obese controls.

Participants received two 2000 IU tables daily for 12 
weeks. The controls received 400 IU tablets daily.

The study of Belenchia, et al. [8], which performed the longest 
supplementation period among the previous six studies, reported 
that only 93% of those receiving vitamin D supplementation 
became sufficient after 6 months. A more alarming number was 
reported by Javed et al. [11] who found that 75% of their vitamin 
D supplemented children and adolescents did not reach vitamin 
D sufficiency by the end of the 12-week supplementation trial. 
Additionally, Harel, et al. [14] reported that although there was 
a significant increase in mean 25(OH)D after the initial course of 
treatment with vitamin D, 25(OH)D levels normalized in only 28% 
of their series of obese adolescents in a non-RCT supplementation 
study carried out in the USA. The latter authors further added that 
repeat courses with the same dosage in the other 72% did not 
significantly change their low vitamin D status given that the dose 
used was 50000 IU weekly for 6-8 weeks for deficient adolescents.

 Earlier in 2013, Vimaleswaran, et al. [15] concluded via a bi-
directional genetic approach that a higher BMI leads to lower 
25(OH)D, while any effects of lower 25(OH)D increasing BMI are 
likely to be small. The latter authors predicted that population level 
interventions to reduce BMI are expected to decrease the prevalence 
of vitamin D deficiency. Nevertheless, almost all published clinical 
trials for vitamin D supplementation in obese children and 
adolescents didn`t plan a simultaneous weight control program 
to ensure better response to the assigned dosage.In conclusion, 
obese children and adolescents should be screened for vitamin 
D levels since they are more prone to be deficient. Additionally, 
vitamin D supplementation and treatment for obese children and 
adolescents should follow the guidelines regarding the dose given 
with close follow up for compliance and effects. Finally, it is prudent 
to hypothesize that if the interventional studies for vitamin D 
supplementation had performed simultaneous weight adjustment 
strategies whether by diet and/or exercise, more of their enrolled 
children and adolescents would have reached vitamin D sufficiency. 
Future supplementation studies should thus be designed to 
include weight management program for such vulnerable ages to 
help achieve better vitamin D levels coupled by the expected BMI 
favourable changes.
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