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ABSTRACT 

Background: Adiposity is a serious health problem worldwide and is 

described  as having  excessive amount of body fat. It is generally 

known that vitamin D deficiency is very common in obese people and 

is most likely brought on by volumetric dilution into the higher amounts 

of fat, serum, liver, and muscle. However, other mechanisms might also 

be working at the same time, so they cannot be completely ruled out. 

Low vitamin D could not yet be ruled out as a cause of obesity because 

of its impact on adipose tissue's vitamin D receptors. Even though 

research has yielded conflicting findings and taking vitamin D is still 

not proven to be advantageous. 

Aim: This review aims to find the frequently documented link between 

low vitamin D levels and obesity, taking into account potential 

underlying mechanisms. 

Methods: match the word "vitamin D" with several other terms, such 

as "obesity," "weight loss," and "fatty tissue inflammation." 

Results and conclusion: Obesity and 25-hydroxyvitamin D levels are 

often shown to be inversely correlated in observational research’s. 

Vitamin D supplementation in obese individuals suggests that it may 

have a protective effect on the development of obesity. Weight loss may 

improve vitamin D state. There was a negative correlation between 

vitamin D levels and some of adipokines. 
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INTRODUCTION: 

It is commonly known that vitamin D is 

essential for maintaining calcium and 

phosphate balance as well as bone and 

muscle health [1]. The human body contains 

its receptors throughout, which indicate that 

it has a variety of activities. As a result of 

endogenous synthesis being the primary 

source of body vitamin D, the term 

"vitamin" in the strict sense is now more 

frequently used to describe hormones. The 

active form of vitamin Dʺ 1,25-

dihydroxyvitamin D (1,25(OH)2D)ʺ, has 

extra skeletal functions as well [2]. Some 

studies claim that up to 70% to 90% of the 

vitamin D supply comes from endogenous 

synthesis, whereas only 10% to 25% comes 

from  external sources.. Endogenous vitamin 

D production is still being debated. Vitamin 

D is known to improve immune function, 

cell differentiation, and muscular 

function.[3]. Vitamin D deficiency,  

ʺindicated by a serum 25(OH)D 

concentration below 20 ng /mLʺ [4, 5], has 

been linked to a wide range of illnesses, 

including metabolic syndrome and its 

related effects, such as type 2 diabetes, heart 

disease, myocardial infarction, and stroke [ 

6,7,8,9,10,11]. 

Adipose tissue is a crucial organ for 

metabolism in maintaining glucose 

equilibrium and energy balance. It is where 

vitamin D is primarily stored [12]. 

Additionally, it produces vitamin receptors 

vitamin D [13]. Vitamin D has recently been 

shown to be functional in adipocytes. It 

engages in interactions with phosphatases, 

nuclear co-regulator proteins, adaptor 

molecules, and membrane receptors. As a 

result, it takes role in regulating both cell 

signaling and gene expression [14]. 

  Recent investigations  discovered an 

association between obesity and low ʺ1,25 

hydroxyvitamin Dʺ concentrations, high 

PTH concentrations, and reduced ʺ25 

hydroxy vitamin Dʺ concentrations [15, 16]. 

Additionally, it has been noted that body fat 

percentage and serum ʺ25 hydroxy vitamin 

Dʺ concentration are inversely correlated, 

and that this correlation is larger than that of 

ʺ25 hydroxyvitamin Dʺ with BMI [17,18]. 

According to a bi-directional genetic 

analysis that minimizes confounding, higher 

BMI is associated with lower 25 

hydroxyvitamin D, with the effects of lower 

ʺ25 hydroxy vitamin Dʺ on BMI expected to 

be minimal. Therefore, it is generally known 

that decreased ʺ25 hydroxyvitamin Dʺ 

concentrations are associated with obesity, 

even though the reasons are unclear[19].   

MATERIAL  

The review's foundation is a methodical 

examination of peer-reviewed literature, 

clinical trials, and meta-analyses that were 

obtained from sources including Google 

Scholar, PubMed, and Scopus. The study's 

focus was on research published between 

2000 and 2023 that examined the connection 

between vitamin D levels and obesity. 

Included were research that looked at 

vitamin D metabolism, bioavailability, and 

how it affects the health of overweight and 

obese people. Studies with limited sample 

sizes or those lacking sufficient control 

groups were among the exclusion criteria. 

Match the word "vitamin D" with several 

other terms, such as "obesity," "weight loss," 

and "fatty tissue inflammation." 

RESULTS AND DISCUSSION  

Low  vitamin D in Obese Patients:  

Causes: 

1.  Adipose Tissue storage  

According to a recent studies, plasma 

25(OH)D levels are lower in obese 

individuals than in normal-weight 

individuals [20,21,22,23,24]. Serum levels 

of 1,25(OH)2D  and 25(OH)D are inversely 

correlated with BMI [25,26]. Obesity 

induced isoprenaline-mediated lipolysis 

may be the cause of this decreased 
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elimination of 1,25(OH)2D from 

subcutaneous adipose tissue [27].  

2.Theory of the Dilution Effect  

According to several researches the most 

likely reason for the negative correlation 

between vitamin D levels and BMI is 

volume dilution of vitamin D [28]. Vitamin 

D levels in lean and obese persons are 

similar, but in overweight people, the 

vitamin is dispersed over a larger volume, 

which lowers serum concentrations. In 

particular, the increased liver, fat, muscle, 

and serum compartments contain the 

majority of 25(OH)D In addition, Drincic et 

al. [27]. Obese people merely diluted 

25(OH)D in a larger volume, confirming the 

volumetric dilution theory [29,30]. Low 

plasma 25(OH)D concentrations may arise 

from the prolonged storage site for 25(OH)D 

provided by increased adipose tissue seen in 

obesity [31].  According to a recent study, 

older obese people's vitamin D levels may 

be impacted by the same set of possible 

variables, which include lower 25-

hydroxylation, increased catabolism of 

vitamin D in adipose tissue, and reduced sun 

exposure [32]. Additionally, a different 

study found that the increase in serum 

25(OH)D following vitamin D 

supplementation was less in obese 

individuals than in individuals of normal 

weight [33]. However, if volumetric dilution 

is the primary factor contributing to low 

25(OH)D in obese individuals, weight loss 

would likely result in an increase in vitamin 

D serum levels. However, studies on weight 

loss provide erratic findings. Some 

individuals report elevated 25OHD blood 

levels [34], whereas other individuals report 

negligible increases in serum levels. In a 

twelve month regime program that included 

exercise and reducing calories, Mason et al. 

studied the effects of weight loss on 

25(OH)D blood levels in a negligibly small 

number of obese postmenopausal 

individuals . However, 25(OH)D 

considerably rose  7.7 ng/mL  in the group 

who dropped  >15% of   weight, which raises 

the possibility that there is a weight loss 

threshold [35]. According to the theory that 

vitamin D is sequestered in adipose tissue, 

vitamin D supplement had less of an impact 

on obese patients [37]. According to a study, 

low plasma 25(OH)D levels may be a 

predictor of eventual obesity and metabolic 

syndrome [38]   and obesity is highly 

common in adults, children[39], and older 

women  [40,41].   

Hepatic 25-hydroxylation is hindered, 

which is another potential cause of 

decreased 25 hydroxyvitamin D. Non-

alcoholic fatty liver disease which is very 

common in obesity, is characterized by poor 

25-hydroxylation in patients, according to 

Targher et al. [42]. Decreases in 25 

hydroxyvitamin D serum concentrations 

were also found to be closely associated 

with the level of severity of liver steatosis, 

inflammation, and necrosis as determined 

by histology. However, because NAFLD is 

strongly associated with metabolic 

syndrome and obesity, large randomized, 

placebo controlled trials are needed to assess 

the possible advantages of vitamin D 

supplementation and to validate the 

association between this condition and low 

25OHD [43]. 

3. Aspects of Habit and Nutrition  

Reduced sun exposure, a diet low in foods 

high in vitamin D, and sedentary activity are   

linked to obesity that may result in 

decreased vitamin D levels. It has been 

demonstrated that obese men consume less 

vitamin D than their non-obese [44]. Poor 

calcium and vitamin D consumption are 

dditionally linked to obesity in both sex [45].  

Vitamin D and fatty tissue inflammation  

Vitamin D's ability to lower inflammation 

linked to obesity and other chronic illnesses 

has drawn more attention. It has become 

increasingly obvious that 1,25 dihydroxy 

vitamin D has strong  regulatory properties 
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for the immune system. According to 

Patriota et al. research, There was a negative 

correlation between vitamin D levels and 

leptin and a positive relationship with 

adiponectin [46]. also Gangloff et al., found 

a negative relationship between leptin and 

vitamin D levels. The authors also noted a 

correlation between a rising in plasma 

vitamin D concentrations and a drop in 

leptin levels and visceral adipose tissue 

volume [47]. According to certain research, 

vitamin D may reduce leptin production and 

reduce fat tissue inflammation. Overall, 

these results imply that increasing vitamin D 

level in obese individuals may reduce 

fatty tissue inflammation, and might lower 

the possibility of diseases linked to obesity 

[48]. The active vitamin D prevents chronic 

inflammation brought on by obesity in 

culture. It does this by preventing the 

proinflammatory cytokines IL 1, IL 6, IL 8, 

and IL 12 [49 ]. One meta-analysis that 

looked at the relationship among vitamin D 

supplemental funding and systemic 

inflammation in people with type 2 diabetes 

showed that dietary cholecalciferol 

supplementation assists in achieving a major 

decrease in the degree of inflammation and 

supported the findings that adequate vitamin 

D aid in lowering levels of TNF-alpha and 

C-reactive protein, lower levels of ESR and 

leptin [50].Data from a Nikitina study 

evaluating the impact of vitamin D in people 

who are overweight and obese  showed that 

vitamin D deficiency in these people 

worsens resistance to insulin and encourages 

abnormalities in lipid profiles [51]. 

Administration of Calcium and  

 Vitamin D: 

Because calcium usage depends on vitamin 

D, taking both of them combined can make 

it harder to distinguish between their effects. 

An open label study that looked at weight, 

visceral fat mass, and visceral fat area 

changes involved obese undergraduates who 

were randomly assigned to a calorie 

restricted meal with calcium (600 

milligram) or without, and vitamin D  (one 

hundred twenty five IU daily) for a period of 

twelve weeks. While the groups did not 

differ in changes in weight, The group that 

took supplements showed considerably 

larger decreases in visceral fat mass and area 

[53].  According to the findings of a 

secondary analysis of data from a population 

based, double blind, placebo controlled, 

randomized trial of 1179 postmenopausal 

women, which examined the influence of 

vitamin D and calcium on fractures due to 

osteoporosis, taking calcium supplements 

for four years improved body composition, 

but vitamin D had no further effect when 

calcium intake was high [54] . 

Weight loss's effects on vitamin D   

There is proof that shedding pounds raises 

25 hydroxyvitamin D, which could add to 

the body's defenses against chronic illness. 

Results of 383 overweight or obese women 

who participated in a two year clinical trial 

of a program for losing weight showed that 

those who did not lose weight at twenty-four 

months had an increase in serum 25(OH)D 

of 1.9 ng/mL. However, 25(OH)D increased 

by 5 ng/mL for those who lost more than 10 

percent of their starting weight and by 2.7 

ng/mL for those who lost five percent to ten 

percent of their starting weight. According 

to these results, weight loss in overweight or 

obese women is linked to a higher serum 25 

hydroxy vitamin D content. 25 hydroxy 

vitamin D levels < 20 ng/mL (50 nmol/L) 

were present in 49% of subjects [55]. Ceglia 

L et al highlight the likelihood that the 

concentration of plasma 25OHD rises with 

weight loss [56 ]  

CONCLUSION 

The association between obesity and 

decreased ʺ25 hydroxy vitamin Dʺ levels 

can be adequately explained by a 

volumetric, dilutional model. To increase 

low ʺ25 hydroxyvitamin Dʺ level in obese 

people, greater dosages are required than are 
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typically recommended for the general 

population.With the caveat that it might be 

challenging to separate effects from calcium 

from effects from vitamin D, There are some 

experimental data and plausible processes 

that suggest vitamin D has a part in weight 

loss. The inadequate quality of study design 

has contributed to the lack of conclusive 

results from clinical studies. It may have 

been shown that vitamin D replete 

individuals do not experience any further 

benefits from vitamin D supplementation. 

 A significant need exists for prospective 

interventions with sufficient power, baseline 

assessment of ʺ25 hydroxyvitamin Dʺ 

concentrations, and adequate doses of 

vitamin D supplementation. It is currently 

uncertain how vitamin D doses can prevent 

obesity until these research are published. 
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