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Abstract 

Background: Problem of obesity is growing as pandemic around the world. Recent studies have investigated the role of 

vitamin D and obesity but found conflicting results. The aim of this present study is to examine the relationship between serum 

25-hydroxy vitamin D3 levels with Body mass index (BMI). 

Methods: In this cross-sectional study, a total no of 141 patients aged 19-70 years were enrolled for analysis. A complete 

history and physical examination was done and serum vitamin D levels were measured.  

Results: There were 54 men with age (Mean±SD) 36.6 ± 14.06 years and 87 women with age (Mean±SD) 35.72±12.28years. 

There were 19.1% overweight and 10.6% participants had obesity. Regarding serum vitamin D status among males and 

females, 87.1% of men and 93.1% of women and have serum vitamin D levels less than 30ng/ml. Whereas, patients with BMI 

(<25) had 5.4%and 86.8% deficiency and insufficiency respectively. Overweight and obese patients had 6.6%vs7.4%and 

80%vs77.7% had deficiency and insufficiency, respectively. A significant inverse association was found between serum 25-

hydroxy vitamin D3 levels and BMI(p<0.05). 

Conclusion: In the present study, we concluded that serum 25-hydroxy vitamin D3 levels had inverse significant correlation 

with body mass index. 
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1. Introduction 

Problem of obesity is growing as pandemic around the 

world [1]. Obesity is linked to many diseases like increased 

risk of cardiovascular disease, hypertension, diabetes 

mellitus, gallbladder disease, arthritis and cancer [2].  

The prevalence of vitamin D deficiency is 30-80% among 

children and adult world-wide [2]. In India, prevalence of 

vitamin D deficiency has been observed on apparently 

healthy controls is ranging from 50% to 94%.[3-6] Prevalence 

of 25(OH)D3 estimated in urban population was 75% in 

females and 62% in males, whereas the prevalence of 

Vitamin D deficiency was slightly lower in a rural area as 

70% in females and 44% in males [7]. 

Reduced Vitamin D levels is associated with a lot of 

diseases like cardiovascular disorders, kidney disorders, 

diabetes mellitus, autoimmune disorders, musculoskeletal 

disorders and infections etc [8, 13]. Recent studies have 

investigated the role of vitamin D and obesity but found 

conflicting results [14, 23]. Thus, the aim of present study was 

to investigate the association between serum 25-hydroxy 

vitamin D3 levels and Body mass index.  

 

2. Material and Methods 

This was a cross sectional study. A total of 141 subjects 

were included in this. They were recruited in Lab medicine 

department of Pathology, in our hospital during the period 

from Feb 2020 to May 2020. Written informed consent was 

taken from all participants of the study. 

Exclusion criteria: Age <18 years, pregnancy, history of 

malabsorption disorder, H/o chronic kidney, liver, thyroid 

disease, on vitamin D and calcium supplementation, H/o 

diabetes mellitus, dermatological disease, rheumatological 

disease and alcoholics. Not willing to participate in the 

study. Inclusion criteria: Age >18 years, nonpregnant, no 

history of chronic illness.  

A complete history, examination, weight, height, waist 

circumference (WC), body mass index (BMI), education 

level, medical history, the use of vitamin and mineral 

supplements were gathered. Weight was determined (within 

0.5 kg) using analog scale in light clothes and without 

shoes. Height was determined (within 0.5 cm) with tape 

measure without shoes. General obesity was assessed using 

BMI. Overweight and obesity was defined as BMI ≥ 25 and 

BMI ≥ 30, respectively. BMI was obtained through weight 

(kilogram) divided into height (meter squared). BMI 

category was determined as: underweight (values < 18.5); 

normal weight (values 18.5-24.9); overweight (values 25-

29.9) and obesity (values ≥ 30).  

 

3. Laboratory investigations 
For measuring 25(OH)D3: After overnight fasting for 10–12 

hours and after aseptic precaution, blood sample was 

collected by venepuncture. The serum was separated by 

centrifugation and then stored at –80oC for a week until 

analysed. Vitamin D status was evaluated by measurement 

of serum 25(OH)D3 levels with a chemiluminescent 

immunoassay method (Seimens Adivacenture CP system). 

Serum 25(OH)D3 levels were considered as deficient when 

it is <10ng/ml and insufficient between 10-30ng/ml, 30-

100ng/ml sufficient and >100ng/ml as intoxication.  

 

4. Statistical Analysis 

Data were statistically analysed by SPSS version-23 for 

Windows. The mean and the standard deviation (SD) for all 

the variables were calculated. The differences between 

mean values for each tested variable have been tested by 

student’s “t” test. The correlations between serum 

25(OH)D3 levels, age and BMI were presented by 
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correlation coefficient (r2). Results considered significant 

when p value is < 0.05.  

 

5. Results 

In the study 141 subjects were included for analysis. There 

were 54 men with Mean±SD age of 36.6 ± 14.06years and 

87 women with Mean±SD age of 35.72±12.28years. 

Mean±SD of BMI was found to be higher among males. 

(Table 1) 

 
Table 1: Demographical characteristics of patients 

 

Variants Male n= 54 (Mean±SD) Female n=87 (Mean±SD) Total n=141 (Mean±SD) t test p value 

Age (years) 36.13± 14.06 35.72±12.28 35.88±12.94 -1.697 0.096 

BMI (kg/m2) 24.2±3.6 23.92±3.6 24.63±3.45 -2.787 0.07 

25(OH)D3 (ng/ml) 20.8±7.8 19.86±6.95 20.16±7.29 -1.246 0.218 

 

Deficiency, insufficiency, and sufficiency of vitamin D were 

observed 5.6%, 85.1%, and 9.2% among all participants, 

respectively. Regarding serum vitamin D status among 

males and females, 87.1% of men and 93.1% of women and 

have serum vitamin D levels less than 30ng/ml. (Table 2) 

 
Table 2: Serum 25(OH)D3 levels according to sex 

 

Serum 25(OH)D3 Male n=54 (38.3%) Female n=87 (61.7%) Total n=141 

Deficiency(<10ng/ml) 3(5.6%) 5(5.7%) 8(5.6%) 

Insufficiency(10-30ng/ml) 44(81.5%) 76(87.4%) 120(85.1%) 

Sufficiency(30-100ng/ml) 7(13%) 6(6.8%) 13(9.2%) 

 

There were 19.1% overweight and 10.6% participants had 

obesity. The participants with BMI (<18.5) had 100% vit D 

insufficiency. Whereas patients with BMI (<25) had 

5.4%and 86.8% deficiency and insufficiency respectively. 

Overweight and obese patients had 6.6%vs7.4%and 

80%vs77.7% had deficiency and insufficiency respectively. 

Higher BMI was seen with increase with age in both female 

and males. (Table 3) 

 
Table 3: Serum 25(OH)D3 status according to body mass index category 

 

Variants 
BMI (<18.5) n=8(5.67%) 

(F/M)5/3 (Mean±SD) 

BMI (18.5-24.9) n=91 (64.5%) 

F/M=51/40 (Mean±SD) 

BMI (25-29.9) n=27(19.1%) 

F/M=19/8 (Mean±SD) 

BMI (>30), n=15 (10.6%) 

F/M=12/3 (Mean±SD) 

AGE (years) F/M* 25.40±3.6/39.0±26.8 32.08±10.71/33.45±12.99 42.84±12.82/43.5±9.35 44.25±10.3/49.33±16.86 

Serum25(OH) D3(ng/ml) F/M 18.12±4.2/16.96±2.45 22.73±8.4/23.6±9.38 18.09±6.07/25.73±4.50 18.75±6.57/20.15±7.8 

Deficiency 0(0%) 5(5.4%) 1(6.6%) 2(7.4%) 

Insufficiency 8(100%) 79(86.8%) 12(80%) 21(77.7%) 

Sufficiency 0(0%) 7(7.6%) 2(13.3%) 4(14.8%) 

F=FEMAL, M=MALE* 
 

Significant inverse association was found between serum 

25(OH)D3 levels and BMI (Table 4). 

 
Table 4: Correlation between 25 (OH) vitamin D and other 

variables in participants 
 

Variable R p value 

Age 0.135 0.111 

BMI -0.998 .036 

 

6. Discussion 

Vitamin D plays a crucial role in bone metabolism and 

calcium homeostasis [24]. Reduced vit D levels may be 

attributed to many factors like limited exposure to sunshine, 

obesity, old age, inadequate dietary intake and the increased 

use of sun blocking agents that lessen cholesterol 

metabolism in the skin.  

In our study we found Vitamin D deficiency and 

insufficiency were observed 5.6% and 85.1%, among over 

all participants, respectively. Regarding serum vitamin D 

status among males and females, 87.1% of men and 93.1% 

of women have serum vitamin D levels less than 30 ng/ml. 

Our results are in agreement with the community-based 

Indian studies done on apparently healthy controls who 

reported a prevalence of vitamin D deficiency is ranging 

from 50% to 94% [3, 6]. Prevalence of 25(OH)D3 estimated 

in urban population was 75% in females and 62% in males, 

whereas the prevalence of Vitamin D deficiency was 

slightly lower in a rural area as 70% in females and 44% in 

males [7].  

In currant study 19.1% subjects were overweight and 10.6% 

were obese. According to WHO 2019, 39% of women and 

39% of men >18 are overweight (BMI>25) and 15% of 

women and 11% of men were obese (BMI>30) globally [25]. 

The prevalence of overweight/obese among women and 

men >20% and 19.6%respectively men in India [1]. In our 

study group the prevalence of overweight and obesity little 

less than the general population. 

In present study significant inverse relationship was 

observed between BMI serum levels of vitamin D. Our 

results are in agreement with study by Lagunova Z et al, 

Parikh SJ et al, Konradsen S et al, Tamer G et al, Lee SH et 

al and Vashi PG et al who in their studies have shown an 

inverse relationship between serum levels of vitamin D and 

general obesity among population health and patients [14, 18, 

20, 21]. The study conducted by Miñambres I et al on 

overweight/obese patients, low vitamin D levels was 

associated with the degree of obesity, importantly in patients 

with BMI >40. Patients with vitamin deficiency had higher 

BMI and WC [26].  

Study done by Lagunova Z et al, concluded that prevalence 

of vitamin D deficiency was the highest among patients with 

BMI more than or equal to 40 and inverse association was 

found between serum vitamin D with BMI [15]. Khor et al. in 

their study among children aged 7-12 years, inverse 

http://www.medicalsciencejournal.com/
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relationship was observed between vitamin D status and 

BMI, but only in boys [27].  

Similarly, Saliba et al. in their study observed inverse 

relationship was between serum vitamin D levels and BMI 
[28]. Similarly study by Lagunova Z et al found that 

1,25(OH)2D concentrations was 25.4 pmol/l lower in lowest 

quartile compared to highest quartile of 25-OH-D. A unit 

increase in BMI was associated with decreased (1 nmol/l) in 

25-OH-D and decreased (0.9 pmol/l) in 1, 25-(OH)2-D 

among obese patients [14].  

 However, contrary to our results, Baradaran A, et al and 

Moy FM et al in their research have shown no association 

between vitamin D levels and obesity [22, 23]. Another study 

by Vilarrasa et al. observed inverse correlation between 

serum vitamin D levels with weight, BMI and body fat. 

However, after adjustment for confounder variables, no 

relationship was seen between serum vitamin D and BMI 
[29]. Jungert A et al in their study found higher levels of 25- 

OH-D3 was inversely associated with BMI, hip 

circumference and total body fat (TBF) among women but 

not in men. However, after adjustments for confounder 

variables, no association between 25(OH)D3 and BMI was 

found [30]. 

There are few mechanisms and hypothesis to determine the 

relationship between serum vitamin D levels with obesity. 

According to them, there may be inadequate intake of 

vitamin D, exposure to sun light may be less and reduced 

bioavailability of vitamin D among obese patients [26]. 

Vitamin D is fat-soluble vitamin which is mainly 

sequestered in adipose tissue. This may attribute to low 

serum vitamin D levels in obese patients [23, 31]. 

 

7. Conclusions 

To conclude, there is a significant inverse association was 

observed between serum 25(OH)D3 levels with Body mass 

index. But vitamin D deficiency is cause of or consequence 

of obesity cannot be established. 

 

8. Limitations and Recommendations 

This is cross-sectional study; hence we cannot determine a 

causal link. The sample size of this study is small and more 

studies are recommended with greater sample size.  
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deficiency in children and adolescents. J Clin Res 

Pediatr Endocrinol, 2012; 4:25-9. 

3. Marwaha RK, Tandon N, Garg MK, Kanwar R, Narang 

A, Sastry A, et al. Vitamin D status in healthy Indians 

aged 50 years and above. J Assoc Physicians 

India. 2011; 59:706-9. 

4. Goswami R, Kochupillai N, Gupta N, Goswami D, 

Singh N, Dudha A, et al. Presence of 25(OH) D 

deficiency in a rural North Indian village despite 

abundant sunshine. J Assoc Physicians India, 2008; 

56:755-7. 

5. Sofi NY, Jain M, Kapil U, Seenu V, Ramakrishnan L, 

Yadav CP, et al. Status of serum Vitamin D and 

calcium levels in women of reproductive age in national 

capital territory of India. Indian J Endocrinol Metab, 

2017; 21:731-3.  

6. Bawaskar PH, Bawaskar HS, Bawaskar PH, Pakhare 

AP. Profile of Vitamin D in patients attending at 

general hospital Mahad India. Indian J Endocrinol 

Metab, 2017; 21:125-30. 

7. 7.Mehlawat U, Singh P, Pande S. Current status of 

Vitamin‐ D deficiency in India. Innov Pharm 

Pharmacother, 2014; 2:328‐ 35.  

8. Wang TJ, Pencina MJ, Booth SL, Jacques PF, Ingelsson 

E, Lanier K, et al. Vitamin D deficiency and risk of 

cardiovascular disease. Circulation. 2008; 117(4):503-

11.  

9. Berridge MJ. Vitamin D deficiency and diabetes. 

Biochem J. 2017; 474(8):1321-32.  

10. Al-Badr W, Martin KJ. Vitamin D and kidney disease. 

Clin J Am Soc Nephrol. 2008; 3(5):1555-60.  

11. Dankers W, Colin EM, Van Hamburg JP, Lubberts E. 

Vitamin D in autoimmunity: molecular mechanisms 

and therapeutic potential. Front Immunol, 2017; 7:697. 

12. Knutsen KV, Brekke M, Gjelstad S, Lagerløv P. 

Vitamin D status in patients with musculoskeletal pain, 

fatigue and headache: A cross-sectional descriptive 

study in a multi-ethnic general practice in Norway. 

Scand J Prim Health Care, 2010; 28:166-71. 

13. Yamshchikov A, Desai N, Blumberg H, Ziegler T, 

Tangpricha V. Vitamin D for treatment and prevention 

of infectious diseases: a systematic review of 

randomized controlled trials. Endocr Pract. 2009; 

15(5):438-49. 

14. Lagunova Z, Porojnicu AC, Vieth R, Lindberg FA, 

Hexeberg S, Moan J, et al. Serum 25-hydroxyvitamin D 

is a predictor of serum 1,25-dihydroxyvitamin D in 

overweight and obese patients. J Nutr, 2011; 141:112-7.  

15. Lagunova Z, Porojnicu AC, Lindberg F, Hexeberg S, 

Moan J. The dependency of vitamin D status on body 

mass index, gender, age and season. Anticancer Res, 

2009; 29:3713-20.  

16. Parikh SJ, Edelman M, Uwaifo GI, Freedman RJ, 

Semega-Janneh M, Reynolds J, et al. The relationship 

between obesity and serum 1,25-dihydroxy vitamin D 

concentrations in healthy adults. J Clin Endocrinol 

Metab, 2004; 89:1196-9.  

17. Konradsen S, Ag H, Lindberg F, Hexeberg S, Jorde R. 

Serum 1,25-dihydroxy vitamin D is inversely 

associated with body mass index. Eur J Nutr, 2008; 

47:87-91.  

18. Garanty-Bogacka B, Syrenicz M, Goral J, Krupa B, 

Syrenicz J, Walczak M, et al. Serum 25- 

hydroxyvitamin D (25-OH-D) in obese adolescents. 

Endokrynol Pol, 2011; 62:506-11.  

19. Tamer G, Mesci B, Tamer I, Kilic D, Arik S. Is vitamin 

D deficiency an independent risk factor for obesity and 

abdominal obesity in women? Endokrynol Pol, 2012; 

63:196-201.  

20. Lee SH, Kim SM, Park HS, Choi KM, Cho GJ, Ko BJ, 

et al. Serum 25-hydroxyvitamin D levels, obesity and 

the metabolic syndrome among Korean children. Nutr 

Metab Cardiovasc Dis, 2012; 22:1-7.  

21. Vashi PG, Lammersfeld CA, Braun DP, Gupta D. 

http://www.medicalsciencejournal.com/


International Journal of Medical and Health Research  www.medicalsciencejournal.com 

8 

Serum 25-hydroxyvitamin D is inversely associated 

with body mass index in cancer. Nutr J, 2011; 10:51.  

22. Baradaran A, Behradmanesh S, Nasri H. Association of 

body mass index and serum vitamin D level in healthy 

Iranian adolescents. Endokrynol Pol, 2012; 63:29-33.  

23. Moy FM, Bulgiba A. High prevalence of vitamin D 

insufficiency and its association with obesity and 

metabolic syndrome among Malay adults in Kuala 

Lumpur, Malaysia. BMC Public Health, 2011; 11:735.  

24. Lips P. Vitamin D physiology. Prog Biophys Mol Biol. 

2006; 92(1):4-8.  

25. Overweight and obesity -World Health Organisation, 

2019. www.who.int.gho.ncd.risk factor. overweight 
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hydroxy vitamin D3 and body composition in an elderly 

cohort from Germany: A cross-sectional study. Nutr 

Metab (Lond), 2012; 9:42.  

31. Wortsman J, Matsuoka LY, Chen TC, Lu Z, Holick 

MF. Decreased bioavailability of vitamin D in obesity. 

Am J Clin Nutr, 2000; 72:690-3. 

http://www.medicalsciencejournal.com/

