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besity is a major nutritional problem in 
both the developed and developing 
countries, and its prevalence is 

dramatically increasing (1).  Obesity is 
physiologically defined as “fat accumulation in an 
excessive pattern in adipose tissue”. Individuals with 
BMI>= 30 kg/m2 are considered obese (2).  

The worldwide prevalence of obesity was 
reportedly increased nearly twice from 1980 to 2008 
(3) and it has been approximated that in 2030, an 
estimation of 1.12 billion adults will be obese 
globally (4). Based on a systematic review, the range 
of obesity prevalence in the national studies in 
Iranian adults is 12.6-25.9 (5).  

Vitamin D deficiency is another increasingly 
prevalent health concern in both the developed and 
developing countries (7), and there are evidences that 
vitamin D metabolism, storage, and action both 
influence and are influenced by adiposity (8). 
Neyestani et al. reported high prevalence of vitamin 
D deficiency among Iranian school children; they 
also suggested proper nutritional intervention to 
combat this problem (6). 

In a clinic-based sample of Puerto Rican adults, 
Gonzalez et al showed that individuals with higher 
BMI and waist circumference (WC) had a significant 
lower vitamin D status (9). In another study, serum 
vitamin D3 was inversely related to weight and BMI 
but not to adipose mass (10). A research showed that 
each unit increase in BMI is associated with 1.15% 
lower concentration of 25(OH)D, after adjusting for 
sex, age, laboratory batch, and month of 
measurement (11). Observational studies have 
reported an increased risk of vitamin D deficiency in 
obese individuals; however, explanation of causality 
is unclear (8). In a descriptive study on 66 patients 
with migraine, no association was found between 

serum 25(OH)D and BMI or WC (12). In support of 
this finding, a national study on 1090 adolescents 
reported no association between serum 25(OH)D and 
anthropometric measures (13). 

On the contrary, another study on women with 
polycystic ovarian syndrome (PCOS) found an 
inverse association between vitamin D status and 
WC and waist to hip ration (WHR) (14). This 
observation was endorsed by a clinical trial in which 
raised serum 25(OH)D following 12-week daily 
intake of 1000 IU vitamin D-fortified Persian yogurt 
drink (doogh) resulted in a significant decrease in 
WC and BMI in the subjects with type 2 diabetes 
(T2D). A significant correlation between the changes 
of 25(OH)D and body fat mass (FM) was also 
reported (15). These findings were further supported 
in a clinical trial using supplementation with 50’000 
IU a week in T2D subjects (16). The reasons for the 
differences of findings coming from different studies 
are many but high prevalence of vitamin D 
deficiency among Iranian population is likely to veil 
any possible relationship between vitamin D and 
anthropometric measures, notably in descriptive 
studies (17).  

Randomized control trials on the effects of vitamin 
D supplementation on weight loss in obese subjects 
have provided contradictory results (18-20). We 
found that supplementation with vitamin D 50 µg 
daily for 3 months resulted in a significant reduction 
in the anthropometric indices in obese and 
overweight women with normal primary 25(OH) D 
serum levels (data unpublished). These results may 
be explained due to an up-regulation of genes 
involved in fatty acid oxidation and mitochondrial 
metabolism, leading to increased energy expenditure 
in the liver and skeletal muscles (21).  

 There are probably several mechanisms for the 
basis of low vitamin D concentration in obesity: 
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1) High content of body fat that acts as a reservoir 
for vitamin D and increases its trapping, thus 
determining its low bioavailability. Also obesity is 
associated with decreased sunlight exposure, limited 
outdoor activity, or clothing habits that limits 
cutaneous vitamin D synthesis. 

2) Hepatic steatosis in obese subjects may result in 
low synthesis of 25 (OH) D by the liver. 

3) Higher leptin and interlukin 6 circulating levels, 
mostly secreted in obese persons, may have 
inhibitory effects on 25(OH)D synthesis via their 
receptors (22, 23) 

The complex biochemical interactions between 
adipose tissue and vitamin D in vitro raise the 
question as to whether hypovitaminose D per se may 
contribute to obesity or inhibit weight loss in vivo. A 
few studies have shown that vitamin D does not 
appear to have a definite effect on weight; rather it 
may affect fat mass and distribution. This effect was 
seen when 25(OH) D level was less than 50 nmol/l; 
it was not observed when 25(OH) D was over this 
threshold (18,24). So it may be giving supplemental 
vitamin D to those who were replete has no 
additional effect.  

An unresolved problem is that what dose of 
vitamin D should be used in obese persons to replete 
its stores and how to maintain normal 25(OH) D 
levels after repletion. The Institute of Medicine 
(IOM) guidelines suggest that there is no evidence 
that increases in vitamin D intake beyond the 
requirements for non-obese subjects can affect health 
conditions among obese people (25), while 
Endocrine Society guidelines suggest two to three 
times more vitamin D in obese persons for their age 
group to satisfy their body vitamin D requirement 
(26). These suggestions are supported by a recent 
study showing how the response to vitamin D 
supplementations was dependent on body size (27). 
So it may be said that one size does not fit all: the 
dose depends on the threshold of vitamin D to be 
achieved and on the body size. 

In conclusion, it is important to consider both 
obesity as a predisposing condition to 
hypovitaminosis D, and vitamin D as a cofactor in 
the pathogenesis of obesity. More RCTs studies are 
needed to warrant the role of vitamin D 
supplementation in weight loss. 
Financial disclosure 

The authors declared no financial interest. 
 

Funding/Support 
The study did not receive any financial support. 

References 
1. Ayatollahi S, Ghoreshizadeh Z: Prevalence of obesity and 

overweight among adults in Iran. Obes Rev .2010; 11(5):335-
337.   

2. AS Stefanadi E, Stefanadis C: Obesity and cardiovascular 
disease: From pathophysiology to risk stratification. Int J 
Cardiol. 2010; 138(1):3-8.   

3. Wagner KH & Brath H.  A global view on the development of 
non-communicable diseases. Prev Med. 2012; 54 (Suppl.): 
S38–S41 

4. Kelly T, Yang W, Chen CS et al: Global burden of obesity in 
2005 and projections to 2030. Int J Obes (Lond).  2008; 32: 
1431–1437 

5. Jafari-Adli S, Jouyandeh Z, Qorbani M, Soroush A, Larijani B, 
Hasani-Ranjbar S. Prevalence of obesity and overweight in 
adults and children in Iran: A systematic review. J Diabetes 
Metab Disord. 2014; 13:121-31.  

6. Neyestani TR, Hajifaraji M, Omidvar N, Eshraghian MR, 
Shariatzadeh N et al. High prevalence of vitamin D deficiency 
in school-age children in Tehran, 2008: a red alert. Public 
Health Nutr. 2012; 15(2):324-330. 

7. Lanham –New SA, Buttriss JL, Ashwell M, Berry JL. 
Proceedings of the Rank Forum on vitamin D. Br J Nut. 2011; 
105: 144-156. 

8. Earthman CP, Beckman LM, Masodkar K, Sibley. The Link 
between obesity and low circulating 25-hydroxy vitamin D 
concentrations: considerations and implications Int J Obes 
(Lond). 2012; 36: 387-396. 

9. Gonzalez L, Ramos-Trautmann G, Diaz-Luquis GM, Perez 
CM, Palacios C. Vitamin D status is inversely associated with 
obesity in a clinic based in Puerto Rico. Nut Res. 2015; 287-
293 

10. McGill AT, Stewart JM, Lithander FE, Strik CM, Poppitt SD. 
Relationdhips of low serum vitamin D3 with anthropometry 
and markers of the metabolic syndrome and diabetes in 
overweight and obesity. Nutrition J. 2008; 7:4-8. 

11. Vimaleswaran KS, berry DJ, Lu C, et al. Causal relationship 
between obesity and vitamin D status: Bi-directional medicine 
randomization analysis of multiple cohorts. Plos Medicine 
2013; 10(2): Article ID e1001383. 

12. Khorvash F, Mottaghi T, Askari G, Maracy MR, Ghiasvand R, 
Maghsoudi Z, et al. The association between serum vitamin d 
levels with general and abdominal obesity among patients with 
migraine. Int J Prev Med. May 2013; 4(Suppl 2): S313-7. 

13. Jari M, Qorbani M, Moafi M, Motlagh ME, Keikha M, 
Ardalan G, et al. Association of 25-hydroxy Vitamin D levels 
with indexes of general and abdominal obesity in Iranian 
adolescents: The CASPIAN-III study. J Res Med Sci. Feb 
2015; 20(2):122-6. 

14. Faraji R, Sharami SH, Zahiri Z, Asgharni M, Kazemnejad E, 
Sadeghi S. Evaluation of relation between anthropometric 
indices and vitamin D concentrations in women with 
Polycystic Ovarian Syndrome. J Family Reprod Health Sep 
2014; 8(3):123-9. 

15. Nikooyeh B, Neyestani TR, Farvid M, Alavi-Majd H, 
Houshiarrad A, Kalayi A, et al. Daily consumption of vitamin 
D- or vitamin D + calcium-fortified yogurt drink improved 
glycemic control in patients with type 2 diabetes: A 

 [
 D

ow
nl

oa
de

d 
fr

om
 n

fs
r.

sb
m

u.
ac

.ir
 o

n 
20

25
-0

7-
02

 ]
 

                               2 / 3

http://nfsr.sbmu.ac.ir/article-1-108-en.html


Ebrahim Fallahi: Vitamin D and Obesity     

 

 3  
Vol 2, No 3, Jul-Sep 2015  Nutrition and Food Sciences Research  

 

randomized clinical trial. Am J Clin Nutr. Apr 2011; 
93(4):764-71. 

16. Tabesh M, Azadbakht L, Faghihimani E, Esmaillzadeh A. 
Effects of calcium plus vitamin D supplementation on 
anthropometric measurements and blood pressure in vitamin D 
insufficient people with type 2 diabetes: A randomized 
controlled clinical trial. J Am Coll Nutr. Mar 2015; 4:1-9. 

17. Kelishadi R, Ardalan G, Motlagh ME, Shariatinejad K, 
Heshmat R, Poursafa P, et al. National report on the 
association of serum vitamin D with cardiometabolic risk 
factors in the pediatric population of the Middle East and 
North Africa (MENA): 
https://mc03.manuscriptcentral.com/apjcnThe CASPIAN-III 
Study. Nutrition Jan 2014;30(1):33-8. 

18. Sneve M, Figenschan  Y, Jorde R. Supplementation with 
cholecalciferol does not result in weight reduction in 
overweight and obese subjects. Eur J Endocrinol. 2008; 159: 
675-684. 

19. Zitterman A, Frisch S, Berthold HK, et al. Vitamin D 
supplementation enhances the beneficial effects of weight loss 
on cardiovascular disease risk markers. Am J Clin Nutr.   
2009; 89: 1321-27. 

20. Salehpour A, Hosseinpanah F, Shidfar F, Vafa M, Razaghi M, 
Dehghani S, et al. 12-week double-blind randomized clinical 
trial of vitamin D₃ supplementation on body fat mass in 
healthy overweight and obese women. Nutr J. 2012; 11:78. 
doi: 10.1186/1475-2891-11-78. 

21. Marcotorchino J, Tourniaire F, Astier J, et al. Vitamin D 
protects against diet-induced obesity by enhancing fatty acid 
oxidation. J Nutr Biochem. 2014; 25:1077-1083. 

22. Cipriani C, Pepe J, Piemonte S, Colangelo L, Cilli M, Minisola 
S. Vitamin D and its relationship with obesity and muscle. 
Inter J Endocrinol. 2014; Article ID 841248 

23. Wortsman J, Matsuoka L, Chen TC, Lu Z, Holick MF. 
Decreased bioavailability of vitamin D in obesity. Am J Clin 
Nutr. 2000; 72:690-3. 

24. Wamberg L, Kampmann U, Stodkilde-Jorgensen L., et al. 
Effects of vitamin D supplementation on body fat 
accumulation, inflammation, and metabolic risk factors in 
obese adults with low vitamin D levels result from a 
randomized trial. Eur J Clin Nutr. 2011; 65(9): 994-1004. 

25. Ross AC, Manson JE, Abrams SA et al. The 2011 report on 
dietary reference intakes for calcium and vitamin D from the 
Institute of Medicine: What clinicians need to know? J Clin 
Endocrinol Metabol. 2011; 96(1):53-58.  

26. Holick MF, Binkley NC, Bischoff-Ferrari HA et al. 
Evaluation, treatment, and prevention of vitamin D deficiency: 
An endocrine society clinical practice guideline. J Clin 
Endocrinol Metabol. 2011; 96(7):1911-1930. 

27. Gallagher JC, Yalamanchili V, Smith LM. The effect of 
vitamin D supplementation on serum 25(OH) D in thin and 
obese women. J Steroid Biochem Molcul Biology 2013; 136: 
195-200. 

 
 

 
 

 
 

 
 

   

 [
 D

ow
nl

oa
de

d 
fr

om
 n

fs
r.

sb
m

u.
ac

.ir
 o

n 
20

25
-0

7-
02

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               3 / 3

http://nfsr.sbmu.ac.ir/article-1-108-en.html
http://www.tcpdf.org

