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Abstract  

Introduction: Obesity is associated with metabolic syndrome. Obesity is a leading preventable cause of death 

worldwide, with increasing rates in adults and children. Obesity is associated with vitamin D insufficiency and 

hyperparathyroidism, secondary hypercalcemia. The purpose of this study is to test effect of obesity on Vitamin D and 

calcium level. Methods: The present study investigated effect of obesity on Vitamin D and calcium level. We studied 

150 Subjects with no pre-existing disease and not taking any nutritional suppliments for vitamin D. At a baseline they 

were asked about their family history of obesity. Subjects are investigated for 25-hydroxyvitamin D [25(OH) D] and 

serum Total calcium level to study effect of obesity on vitamin D and calcium status. Results: Out of 150 subjects 

included in the study, 107 had obesity and 43 subjects was non-obese. The Body Mass Index less than 30 is taken as cut 

off point for defining obesity. The mean value of 25-hydroxyvitamin D was 13ng/ml in the group of obese people and the 

same was 28ng/ml in the group of non-obese individuals. This change was statistically significant (p<0.05). The mean 

value of serum Total calcium level was 13mg/dl in the group of obese people and the same was 10mg/dl in the group of 

non-obese individuals. This change was statistically significant (p<0.05). Conclusions: It is concluded that obese 

individuals are increased risk of developing Vitamin D Deficiency and secondary hypercalcemia.  
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Introduction 

Obesity is a medical condition in which excess body fat 

has accumulated to the extent that it may have a 

negative effect on health, leading to reduced life 

expectancy and/or increased health problems.  

Obesity is a leading preventable cause of death 

worldwide, with increasing rates in adults and children. 

Overnutrition, obesity and the associated increased risk 

of noncommunicable diseases such as ischaemic heart 

disease, diabetes, stroke, and hypertension have 
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generally been perceived as problems of developed 

countries.In the USA, 55% of adults are overweight and 

nearly a quarter are obese [1]. Obesity levels have risen 

sharply in Australia, Canada and Europe the prevalence 

of obesity doubled to 16% and continues to increase 

[2,3]. Recent reviews have reported significant 

increases in the prevalence of overweight and obese 

individuals in developing countries [4-6]. The epidemic 

of overweight and obesity inflicts significant 

disadvantages on both the individual and society. i.e. 

increased risk of disease and death, health care costs 

and reduced social status, educational attainment, and 
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employment opportunities [7,8]. Obesity and 

overweight have become a global epidemic, and it is 

still increasing in both industrialized and developing 

countries [9]. Obesity and overweight are an 

increasingly prevalent nutritional disorder among 

children and adolescents in the world [10].  

 

The proportion of children in the general population 

who are overweight and obese has doubled over the past 

two decades in developed and developing countries 

including India [11,12].  

 

Due to the difficulty of curing obesity and over weight 

in adults and the many long-term adverse effects of 

childhood obesity, the prevention of child obesity has 

been recognized as a public health priority [13].  

 

Increasing evidence shows that childhood obesity and 

overweight have a profound influence on morbidity and 

mortality in adult life [13-15].  

 

Recent studies in India and other countries revealed that 

obesity is becoming a growing health problem among 

children and adolescents, especially in urban 

populations.  

 

The prevalence of common obesity has become a public 

health concern and various approaches to the 

understanding of obesity have failed to achieve any 

long term effect on prevention or treatment.  

 

Different definitions have been used in studies to define 

childhood obesity and overweight [16,17].  

 

people are considered obese when their body mass 

index (BMI), a measurement obtained by dividing a 

person's weight by the square of the person's height, 

exceeds 30 kg/m2(High BMI), with the range 25-

30 kg/m2 defined as overweight. 

 

Vitamin D is a fat soluble vitamin and its synthesis in 

the body is dependent on multiple factors like latitude, 

atmospheric pollution, clothing, skin pigmentation and 

duration and time of exposure to sunlight.  

 

Assessment of vitamin D status of an individual is best 

reflected by measurement of circulating vitamin D 

metabolites. Only two metabolites, namely, 25-

hydroxyvitamin D [25(OH) D] and 1, 25-

dihydroxyvitamin D [1,25(OH)2D], have received the 

greatest attention in biochemical estimation of vitamin 

D serum 25(OH)D provides the single best assessment 

of vitamin D status 25(OH)D as it has a half-life of 

about 3 weeks, making it the most suitable indicator of 

vitamin D status [18].  

 

Radioimmunoassay has been the most common method 

used for measuring 25(OH)D levels. [19] A 

classification given by Lips to define vitamin D status is 

as follows: mild hypovitaminosis D: 10–20 ng/ml, 

moderate hypovitaminosis D: 5- 10 ng/ml, and severe 

hypovitaminosis D: less than 5 ng/ml [20]. Growing 

body of evidence suggest that serum 25(OH) D cut-off 

<50 nmol/L or 20 ng/ml may be associated with greater 

risk of non skeletal chronic diseases [21, 22]. 

 

Vitamin D deficiency is widespread in individuals 

irrespective of their age, gender, race and geography. 

Vitamin D is photosynthesized in the skin on exposure 

to UVB rays. Sun exposure alone is known suffice for 

vitamin D sufficiency.  

 

Vitamin D deficiency is widely prevalent despite 

plentiful sunshine even in tropical countries like India. 

Vitamin D Deficiency is a major health problem in both 

the developed and developing countries across the 

globe.  

 

In India, despite of ample sunlight (required for the 

synthesis of vitamin D endogenously), It has been 
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documented to be in range of 50-90% among all the age 

groups in India. Vitamin D deficiency can account for 

different morbidity occurring in the prevalence of 

obesity.  

 

It may be possible to reverse the increasing prevalence 

of morbidity by improving vitamin D status [23]. 

 

Vitamin D deficiency has a bearing not only on skeletal 

but also on extra skeletal diseases. Owing to its 

multifarious implications on health, the epidemic of 

vitamin D deficiency in India is likely to significantly 

contribute to the enormous burden on the healthcare 

system of India. 

 

Cultural and social taboos often dictate lifestyle patterns 

such as clothing—that may limit sun exposure and 

vegetarianism—which certainly limits vitamin D rich 

dietary options. Most Indians are vegetarians. The 

socioeconomically backward people constitute a large 

percentage of the population in India.  

 

The underprivileged generally suffer from overall poor 

nutrition. Vitamin D rich dietary sources are limited and 

unaffordable to most Indians. Vitamin D supplements 

are available, but most Indians are not aware that they 

need additional vitamin D. Additionally, the cost of 

these supplements is essentially prohibitive to the 

majority.  

 

Fortification of staple foods with vitamin D may prove 

to be a more viable solution towards attaining vitamin D 

sufficiency in India [24]. 

 

Obese individuals, as a group, have low plasma 

concentrations of 25-hydroxyvitamin D [25(OH)D], 

which are associated with increased plasma 

concentrations of parathyroid hormone. [25-29]. It has 

been proposed that production of the active vitamin D 

metabolite 1, 25-dihydroxyvitamin D increases in High 

BMI individuals and this in turn exerts negative 

feedback control on the hepatic synthesis of 1, 25-

dihydroxyvitamin D. It has also been suggested that the 

metabolic clearance of vitamin D may increase in 

obesity, possibly with enhanced uptake by adipose 

tissue [25, 26].  

 

Although the explanation for the increased risk of 

vitamin D deficiency in obesity is unknown, it has been 

postulated that obese individuals may avoid exposure to 

solar ultraviolet (UV) radiation, which is indispensable 

for the cutaneous synthesis of vitamin D3.  

 

If the increased risk of vitamin D deficiency in obesity 

were the result of a primary alteration or a direct 

consequence of obesity itself then a rational 

intervention could be instituted [30].  

 

Because vitamin D is fat soluble and is readily stored in 

adipose tissue, it could be sequestered in the larger body 

pool of fat of obese individuals. It is observed that 

blood vitamin D3 concentrations increased in both the 

obese and nonobese subjects after exposure to an 

identical amount of UV-B irradiation.  

 

The obese subjects had a larger body surface area of 

exposure and therefore would be expected to produce 

more vitamin D3, resulting in higher blood vitamin D3 

concentrations, than would the nonobese control 

subjects.  

 

Further the alteration of the vitamin D endocrine system 

in obese subjects is characterized by secondary 

hyperparathyroidism which is associated with enhanced 

renal tubular reabsorption of calcium and increased 

circulating 1,25(OH)2D.  

 

The reduction of serum 25-OHD in them is attributed to 

feedback inhibition of hepatic synthesis of the precursor 

by the increased serum 1, 25(OH) 2D. Available 
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evidence indicates that serum para thyroid hormone 

(PTH) is higher in obese than in nonobese young adults 

and declines with weight loss [31].  

 

In view of these observations, we carried out an 

investigation to determine whether obesity modifies the 

calcium level and Vitamin D level in obese subjects. 

 

The results of this study would give an insight into the 

prevalence of obesity in study population. It would also 

assess the relation between obesity and vitamin D & 

serum calcium level. 

Materials and Methods 

The study population: The study included 150 normal 

subjects. Age and sex matched subjects from general 

population is enrolled in the study. We have included 

adolescent group of subjects in our study. Subjects with 

no pre existing diseases and not taking any nutritional 

supplements are included in the study. Subjects with 

history of hepatic or renal disorders are not included. 

None of them was taking any anticonvulsant medication 

or corticosteroids.  

 

As the study was conducted in general hospital, subjects 

coming middle & lower socioeconomic status were 

included in the study. Due to large variation in 

socioeconomic status, it was not taken as criteria for 

selection of patient.  

 

The subjects were interrogated about the family history 

of overweight, obesity and those subjects with family 

history of obesity are excluded from the study. Serum 

calcium, serum Vitamin D levels are investigated and 

recorded. 

  

Measurement: Serum calcium was measured by 

automated colorimetric methods. Serum 25(OH) 

Vitamin D level was measured by radioimmunoassay. 

Results  

The 150 individuals that are included in the study are investigated for serum 25(OH) vitamin D and serum ionized 

calcium level. Out of the 150 subjects included in the study, 107 subjects had Obesity and 43 subjects was non-obese. 

The statistical analysis was done by ‘t’ test. The values were expressed as Mean ± SD. Then the two groups were 

compared statistically for serum 25(OH) vitamin D and serum calcium level. Interpretation was done according to p-

value i.e *p< 0.05 is considered significant, **p<0.001 is considered highly significant and p ≥ 0.05 is considered not 

significant.  

 

Table I: Comparison of serum 25(OH) Vitamin D level & Serum Total calcium level in two groups. 

Parameters Reference 

value 

Obese subjects Non– Obese subjetcs 

Min. Max. Mean ± 

SD 

Min. Max. Mean ± SD 

serum 25(OH) 

Vitamin D level 

More than 20 

ng/ml 

8 15 13 ± 1 26 33 28 ±2 

Serum Total 

calcium level 

9-11 mg/dl 11.9 13.5 13 ± 0.1 9.4 10.5 10 ±0.1 

   t value= 7.36, p value <0.0001 
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 Table  II: Incidence of Vitamin D Deficiency in the two groups  

 

Table- III: Incidence of Hypercalcemia in the two groups  

Calcium Status Obese Non- obese Total Subjects 

Normal 30 (28%) 33 (76%) 63 

Hypercalcemia 77 (72%) 10 (24%) 87 

Total 107 43 150 

Discussion 

In the present study, serum 25(OH) Vitamin D ranges 

from 8 to 15 ng/ml with mean value of 13 ng/ml in 

Obese Subjects. While the range was 26 to 33 ng/ml in 

non- obese subjects with mean of ng/ml and this change 

were statistically significant (p<0.05). It suggests that 

the Obese Subjects has decreased serum 25(OH) 

Vitamin D as compared to that of non-obese control. 

Out of 107 obese subjects, 74 (69%) had Vitamin D 

deficiency. 

 

In the present study, serum Total Calcium level ranges 

from 11.9 to 13.5 ng/ml & mean value of 13 mg/dl in 

Obese Subjects. While the range was 9.4 to 10.5 ng/ml 

in non- obese subjects with mean of 10 mg/dl and this 

change were statistically significant (p<0.05).  

 

It suggestes that the Obese Subjects has increased 

serum total calcium as compared to that of non-obese 

control. Out of 107 obese subjects, 77 (72%) had 

hypercalcemia.  

Our results provide evidence that serum 25(OH) 

Vitamin D is low in obese individuals and these 

changes occurred with the changes in total calcium 

level. Collectively the results provide that the alteration 

in Vitamin D and Calcium level in obese individuals. 

Obese individuals tend to have low basal vitamin D and 

high parathyroid level than do non-obese individuals.  

The obese subjects had a large body surface area of 

exposure and therefore would be expected to produce 

more vitamin D resulting in higher vitamin D 

Vitamin D Status Obese Non- obese Total Subjects 

Normal Vitamin D 33 (31%) 35 (81%) 68 

Vitamin D Deficiency 74 (69%) 08 (19%) 82 

Total 107 43 150 
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concentration than do non-obese control subjects. It was 

shown previously that serum PTH is abnormally 

increased in obese subjects, and that the values returned 

to the normal range with weight loss that was produced 

by intestinal bypass [32].  

Further, the weight loss and decrease in circulating PTH 

correlated with each other. Previous studies show 

significant increases in mean serum PTH, serum 

1,25(OH)2D, and urinary cAMP, and significant 

decreases in mean serum 25-OHD and urinary calcium 

in obese as compared with nonobese white subjects 

(33). The finding that reduced serum 25- OHD returned 

to normal in a group of obese subjects after weight 

reduction produced by intestinal bypass is consistent 

with correction of secondary hyperparathyroidism (32) 

and increased circulating 1,25(0H1)D by weight loss.  

 

Because humans obtain most of their vitamin D 

requirement from casual exposure to sunlight, the > 

50% decreased bioavailability of cutaneously 

synthesized vitamin D3 in the obese subjects could 

account for the consistent observation by us and others 

that obesity is associated with vitamin D deficiency.  

 

Oral vitamin D should be able to correct the vitamin D 

deficiency associated with obesity, but larger than usual 

doses may be required for every obese subjects. 

Conclusion  

The study analysis of subjects with obesity for Vitamin 

D and serum calcium status suggests that Obesity is 

certainly a factor for developing Vitamin D Deficiency 

and hypercalcemia. It can be possible to decrease 

morbidity in obese individuals by improving Vitamin D 

status. 
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