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ABSTRACT 

Vitamin D and calcium deficiencies represent a widespread yet underrecognized public health 
concern, particularly among women across different life stages. These micronutrients play a 
crucial role in maintaining musculoskeletal integrity and regulating reproductive health. 
Inadequate levels of vitamin D and calcium contribute significantly to decreased bone mineral 
density, osteoporosis, muscle weakness, and an increased risk of fractures, especially in 
postmenopausal women. Beyond skeletal effects, emerging evidence highlights their 
involvement in reproductive functions, including menstrual regularity, fertility and the 
pathophysiology of disorders such as polycystic ovary syndrome and preeclampsia. Lifestyle 
factors, limited sun exposure, dietary insufficiency, hormonal changes, and socio-cultural 
practices further exacerbate the prevalence of these deficiencies among women. Despite their 
high burden, vitamin D and calcium deficiencies often remain undiagnosed until clinical 
complications arise. This article reviews the epidemiology, physiological roles, clinical 
implications, and risk factors associated with vitamin D and calcium deficiency in women, 
emphasizing their combined impact on musculoskeletal and reproductive health. Early screening, 
nutritional interventions, supplementation strategies, and public health awareness are essential to 
mitigate this hidden epidemic and improve women’s overall health outcomes. 

Key words:Vitamin D deficiency, Calcium deficiency, Women’s health, Musculoskeletal 
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INTRODUCTION OF VITAMIN D 

Vitamin D is a conditionally essential fat-soluble vitamin found in foods such as fish, fish oil, 
egg yolks, animal fats,some mushroom varieties, and fortified foods such as cheese, margarine 
,milk ,infant formula and ready-to-eat cereals[1]Some lichens produce vitamin D3 and may be 
useful for those who do not want to use animal-derived products, such as vegans and vegetarians 
[1,2].There are more than fifty metabolitesforms of vitamin D [3].Dietary vitamin  isD in the 
intestines through a complex series of mechanisms, which is not fully understood[4]. Most studies 
investigating vitamin D absorption utilized murine models or vitamin d in supplement form and 
only a few have examined human absorption of vitamin d from food[5].Absorption of vitamin 
Dmostly occurs by passive diffusion but similar to cholesterol absorption.Both are formed into 
micelles pass, through the brush border, are absorbed into the enterocytes, and are transferred 
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through the cytosol in intracellular transport-binding proteins, specifically the niemann-pick c1-
like carrier, scavenger receptor class B type I, cluster determinant 36, and ATP-binding cassette 
transporter A1 [5,6]. Niemann pick C1 is the gastrointestinal phytosterol and the cholesterol 
transporter is a primary modulator for overall body cholesterol homeostasis [6,7].Afterwards the 
packing into chylomicrons and through lymphatic transport to the liver .Food containing vitamin 
D oleate can be partially broken up the pancreas lipase protein or brush border enzymes.Some 

foods minimize the uptake on vitamin D3 in particular long chain fatty acids ,and this is 
considered to be generated by a change in the micellar charge that affects membrane transporters 
re-esterification in the enterocyte may occur as well. Some vitamin D could be embedded in 
phospholipid bilayers or attached to whey proteins that transport vitamin D to the enterocyte  
certain meals especially those with lengthy chain lipids lower vitamin D3 intake this is thought 
to be because of a shift in micellar charge with impacts transporters found in membranes[5]. 

INTRODUCTION OF CALCIUM 

Calcium (Ca) is an essential macro-mineral involved in bone and teeth matrices strength and 
hardness muscle movement including (cardiovascular movement), neurological messaging, and 
the release of hormones [8]. Major food sources include milk yogurt,cheese,canned fish, dark 
green leafy vegetables, fortified milk substitutes ,sports drinks ,tofu and ready-to-eat cereals[ 

9].The major regulation of Ca homeostasis in humans is by parathyroid hormone (PTH),Vitamin 
D, serum Ca, serum phosphorous(PO4),bone-derived fibroblast growth factor 23(FGF23), and 
calcitonin [10,11,12,13].Normal adult serum calcium concentrations range from 8.5 to 10.5 mg/DL or 
2.12 to 2.62 mmol/L and may be reduced in older adults. 

 Because vitamin d and calcium have an interdependent relationship, a variety of factors may 
hinder or interfere with the bodys ability to absorb or utilize vitamin D and/or calcium, Which 

may result in low or excessive levels of each.Additionally vitamin d has been linked to a number 
of female health and reproductive conditions such as polycystic ovaries, ovarian cysts, and 
premenstrual syndrome (PMS)and it seems to play a role in fertility[ 14,15,16,17,18,19].According to 
laboratory data vitamin d receptors are expressed in reproductive organs including the ovary and 
the ovary is a target organ for 1,25-dihydroxyvitamin D3, the active metabolite of vitamin D3,the 
idea that vitamin D delays ovarian aging issupported by recent studies showing astrong 
correlation between reserve and plasma levels of 25-hydroxyvitamin D 25(OH)D9 amounts[21]. 

We postulated that there might be a negative correlation between early stages of menopause 
vitamin D as well as calcium consumption among NHS2 participants the current studys goal was 
to investigate the relationship between the possibility of early menopause in the prospective 
nurses medical study and vitamin D and calcium intakes through supplemented, milk, dairy-free 
,dietary sources.Additionally we postulated that early menopause would be adversely affected by 
calcium as well as vitamin d consumed through medication dietary intake and milk products. 

Given that observational studies are anticipated to exhibit significant variability a clinical 
epidemiology and evidence-based medicine specialist is in charge of a study to determine the 
prevalence of vitamin d deficiency both locally and globally the study data was transformed 
using the freeman-tukey double arcsine transformation [29].And estimates to stabilize variances 
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were produced using random-effects meta-analysis previous systematic reviews and meta-
analyses have examined the current prevalence of vitamin d deficiency in Europe,africa, and 
asia[22-28]as well as the mean value of serum 25(OH)D in the global population from 1990 to 
2011. 

HEALTH IMPLICATION OF VITAMIN D AND CALCIUM 

It is essential to evaluate potential reasons of vitamin D deficiency, and this should involve 
regular evaluation of the person's exposure to sunlight and dietary sources of vitamin D. Because 
comorbid conditions including hypertension, type 2 diabetes, and abdominal obesity .Deteriorate 
with age, the effects of vitamin D insufficiency are more noticeable in older persons.[30] This also 

entails inquiring about specific aspects of sun exposure, such as the time of day, the amount of 
time spent wearing protective clothes or sunscreen, and whether or not vitamin D blood levels, 
have been assessed. 

When it comes to sun exposure one must consider the optimal time of 

day,season,latitude,weather,and skin tone .In order to achieve the required quantities of vitamin d 
according to fitzpatricks skin typing system melanin acts as a barrier to stop UVB radiation from 
reaching skin 7-dehydrocholesterol[31,32].Skin types are fair-vi always tan[33].When receiving the 
minimal erythemal dose medication after two to three sun exposures in a week a person with 
dark skin may need 30 to 60 minutes of sunlight whereas a person with fair skin may need 5 to 
15 minutes.One medication requires exposing the limbs/extremities, back and abdomen, if 
possible which would cause a mild stinging feeling of sunburn. 

Vitamin D toxicity is exceedingly uncommon and either occurs by accident or when people 
purposefully choose to take very high doses that result in serum vitamin D levels of 
hypercalcemia >200 ng/mL to 500 nmol/L over several months[34,35,36,37].Because the body may 
convert excess previtaminD hormone to other isoforms that have non-calcemic photoproducts 
and are easily eliminated sun exposure is known to not result in vitamin d intoxication[34]. If 
toxicity does arise, treatment entails staying hydrated and cutting off all vitamin D sources, 
which is enough to correct hypercalcemia and typically has no negative effects. 

VITAMIN D AND BONE  

MECHANISM -Vitamin d exerts indirect as well as direct effect on the bone [38]. vitamin D is a 

key component of mineral balance, by promoting gut calcium and phosphorus absorption which 
are needed for complete mineralization of bone. Vitamin D additionally performs direct actions 
on bone.The direct actions of vitamin d on bone are more complex to demonstrate, and studies 
on vitamin d receptor or Cyp27B1 knockout animal models treated with a rescue high-calcium 
high-phosphorus and high-lactose diet have shown that even though severe bone abnormalities 
such as rickets( i.e., defective mineralization of the growth plate and adjacent metaphysis in the 
growing skeleton) and osteomalacia ( i.e., the accumulation of unmineralized osteoid at sites 
other than the growing metaphysis) are prevented[39,40],Changes in osteoblast number, mineral 
apposition level, bone volume remain[41] 
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VITAMIN D, MUSCLE STRENGTH, MUSCLE MASS, MUSCLE POWER 
AND RISK OF FALLS 

 MECHANISM- Vitamin Ddeficiency is being associated with musculoskeletal dysfunction, 
decreased muscle growth, as well as strength and an elevated level in intramuscular inflexible 
tissue[42,43] 

since quads strength is a crucial predictor of falls [44]and vitamin D scarity has also been linked to 
an improve risk of falls [45,46 ].An improvement in lower limb muscle strength could be a 
promising mechanism between which vitamin d augmentation could diminish the risk of drop 
whether vitamin D augmentation confers protection from lessen has received a lot of attention 

but meta-analyses on this topic have produced conflicting results. Early quantitative review 
initiate that vitamin D augmentation was valuable in lowering the chances of drops and two asses 
initiate that vitamin D augmentation. In combination with calcium but not vitamin D 
augmentation alone decrease the chance of falls [46,48]. Although later quantitative review initiate 
that vitamin D augmentation had neutral results on drops[ 47 ]and that using excessive dose of 
vitamin D augmentation raised the risk of falls[ 49,50]. 

VITAMIN D AND HYPERTENSION 

MECHANISM-Preclinical demonstration indicated that a lack of vitamin d may predispose to 
hypertension through upregulation of the renin-angiotensin-aldosterone system (RAAS) along 
with elevated vessel resistance and vascular constriction[51,52].On the opposite side,vitamin d 

receptor activation has been shown to inhibit intrarenal mRNA levels and protein expression of 
key components of the RAAS[51]. 

Evidence shows that vitamin D intake helps for minimizing blood pressure among 
patients with elevated pressure and vitamin D deficiency[53].Once again, the modality of vitamin 

D consumption impacts the outcome with regular [54-56] or weekly[57] administrations of vitamin 
D improving hypertension outcomes whereas large bolus vitamin D dosing (e.g., 100000 IUVD 
every 2 months) failed to reduce blood pressure in vitamin D deficient subjects[58].Large doses of 
vitamin D might also have detrimental vascular effects since they can result in vascular 
calcification[59].Conversely, vitamin D consumption in vitamin D deficient individuals has null 
effects on lowering blood pressure[60].Antihypertensive medications might also have impact on 
whether vitamin d consumption will affect blood pressure.Forexample,Bernini et al did not 
observed any effect of acute or chronic vitamin D supplementation on RAAS in patients 
with essential hypertension on RAAS inhibitor treatment[54];However, they also showed that 
chronic vitamin D receptor activation in drug-free essential hypertensives suppresses 
RAAScomponents [61].This evidence further underlines that the blood pressure effects of vitamin 
D in humans are dependent on the activity of RAAS (Renin-Angiotensin-Aldosterone System). 

CARDIOVASCULAR EVENTS 

MECHANISM –Vascular cells smooth muscle of the vascular system as well as cardiac 
myocytes everything express the vitamin D receptor[62].Vitamin D protects 
functions of how vascular cells by blocking the growth of vascular smooth muscle cells[63],it also 
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decrease oxidative strain inflammation as well as thrombogenesis [64].It has also been proposed 
that it can modify lipid metabolism by raising the amount of lipase an enzyme in fat tissue 
[65]along with decreasing the amount of lipid absorption [66 ].As discussed earlier, it can also 
reduce RAAS, activity thereby decreasing blood pressure. 

TUBERCULOSIS 

MECHANISM -It is believed that vitamin D was utilized pre-antibiotic era to 

promote the recovery of patients with infectious disease such as tuberculosis (TB) when the 
ancient Greeks had first introduced “heliotherapy”(i.e., sunlight exposure to treat 
TB[70].Moreover in preclinical studies it has been shown that 1,25(OH)2D induces 
antimycobacterial activity in vitro in monocytes and macrophages[67,68].However, 
recent controlled studies and systemic reviews have produced either minimal or null effects in a 
variety of TB-associated outcomes. A systematic review  reported that serum vitamin d 
quantities have no relationship  with the rate  of infection caused by latent tuberculosis [69]. 

COVID 19 

Considering the previous implications of vitamin D in acute infection, of the respiratory tract 
immediately following the outbreak of the covid -19 pandemic the research group started 
investigating whether vitamin D supplementation might have an impact in prohibiting infection 
with severe acute respiratory syndrome coronavirus (SARS-COV2), or on the extent of covid -
19. This was particularly significant at the onset of the pandemic when the medical community 
had almost no treatments in the fight against covid-19. 

MECHANISM-There are a number of ways that vitamin D can help to protect against covid-19. 
Initially, by controlling the immune system natural reaction, vitamin D induces the production of 
the antimicrobial peptides Cathelicidin or ll-37 and defensin blocking the viral entry 
into cells[71].Because of the actions of vitamin D on the adaptive immune system 
and specifically the shift away from a proinflammatory state, it diminishes the risk of a cytokine 
storm, that is particularly dangerous in fatal cases of covid-19 [72]. 

TYPE 2 DIABETES 

MECHANISM -Preclinical research has demonstrated that vitamin D may enhance the secretion 
of insulin cell growth and differentiation[73,74],insulin receptor expression and diabetes-mediated 
blood glucose transfer[75]. 

DIABETIC NEUROPATHY AND DIABETIC FOOT ULCER (DFU) 

MECHANISM - The functions of vitamin D may involved in the operation of the body 
autonomic nervous system is still not been extensively studied[77].Research have shown that 
vitamin D may be concerned with pain perception[78]and that it can induce nerve-growth factor 
synthesis in human cell lines [79]Lack of vitamin D also reported to impair the maturation and 
propagation of both keratinocytes and skin fibroblasts and to delay Diabetic foot ulcer(DFU) 
healing [80,81] vitamin D has been shown to induce production of antimicrobial peptides in 
keratinocyte cells from DFU [82].Early clinical experiment have shown that topical application 
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of vitamin D promoteshealing injuries in a dose-dependent 
manner[83] and activates the expression of angiogenic molecules in keratinocytes 
and the promotes the movement of endothelial and keratinocyte cells in a diabetic foot 
ulcer model[84]. 

According to studies Vitamin D deficiency is linked to diabetic foot infections diabetic foot 
ulcers and severe diabetic neuropathy [85,87].Severe Vitamin D deficiencyi.e 25(OH)D<10 ng/ml 
is linked to an elevated risk of diabetic foot ulceration (or 3.2; 95 CI 2.4-4.3 [88] and /or 3.6; 95% 
CI 2.9-4.4;< p 00001)[89].According to two recent meta-analyses involving a total of 1115 and 
1644 T2D patients in a short RCT 60 patients with grade 3 dfu based on the ‘wagner-meggit’ 

criteria were randomly assigned to receive either a placebo for 12 weeks or 50,000 IU of vitamin 
D every two weeks the length width depth and erythema rate of ulcers have all been 
demonstrated to decrease with vitamin D administration [90] for the duration of 48 weeks of rehab 
an ulterior RCT compared excessive vitamin D  administration 170 µg/day 
approximately(i.e.,6800 IU via low-dose 20 µg/day or 800 IU) those who at present took high-
dose intake had a greater rate of ulcer healing (70% versus 35%= p= 001), in the high versus low 
intake group according to the intention-to-treat analysis [91]. 

CANCER 

MECHANISM –1,25(OH)2D analogs have strong antiproliferative and pro-differentiating 
effects on cancer cells in vitro according to early research [92]   Additionally vitamin d reduces 
angiogenesis metastatic tendency and tumor invasiveness [93 ,94] 

Higher concentrations of vitamin D are protective against a number of cancers including women 
with breast cancer [95],metastatic colorectal cancer [96], prostate cancer [97] and hematological 
malignancies [98].According to research from meta-analyses and systematic reviews on dietary 

vitamin D content and morbid outcomes within cancer survivors however these encouraging 
results which depends on qualitative studies can be skewed by those who participated in higher 
levels of 25(OH)D having generally better health andor leading healthier lifestyle (e.g.,exercising 
with more sun exposure). 

INFLAMMATORY BOWEL DISEASES (IBD) 

MECHANISM - IL-10 knockout mice is an animal model used for the study of IBD these 
animals spontaneously develop enterocolitis within 5-8 weeks of birth due to an uncontrolled 
immune response to resident intestinal flora [99,100].People who have an IL-10 gene polymorphism 
also have an increased risk of developing colitis[101].In the animal model it has been shown that 
Vitamin D deficiency exacerbates the symptoms of IBD and increases morbidity and mortality in 
the affected mice whereas supplementation with [102].People with IBD are at risk for Vitamin D 
deficiency because they frequently have small-bowel resection and are treated with 
cholestyramine to reduce postresectional diarrhea induced by malabsorption of bile acids. Both 
of the circumstance promotes bile acid reduction which is required for vitamin D 
absorption[103].Vitamin D administration has been suggested to reduce swelling in those suffering 
from IBD by decreasing penetration in the GI tract and raising collagen levels a peptide that 
helps to minimize inflammation as well as promotes healing [104,105]. 
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VITAMIN D METABOLISM SYNTHESIS AND ACTIVATION 

METABOLISM 

Further synthesis is required regarding the effectiveness of the D3 vitamin produced in the 
epidermis. The first phase, the 25-hydroxylation process, is primarily connected with the liver, 
although other tissues also show comparable enzyme functions. As will be discussed below, 
there are numerous 25-hydroxylases. 25OHD is the most common form of the vitamin D in 
bloodstreams. The most powerful metabolic product of vitamin D, 1,25(OH)2D, bears 
responsibility for most of its pharmacological effects, but it appears that the CYP27B1 enzyme 
also needs to hydroxylate the nutrient metabolites at the 1α position for them to achieve optimal 
biologic activity. The enzymatic agent 25-hydroxylase is present in various tissues, but the renal 
system is the primary target of 1α hydroxylation. Vitamin D and its metabolites 25ohd and 125oh2d 

can also be hydroxylated in the 24 position.This may serve to activate the metabolite or analog as 
1,25(OH)2D and 1,2(OH)2D have similar biologic potency. and 1,24,25(OH)3D has activity 
approximately 1/10 that of 1,25(OH)2D.However,24-hydroxylation of metabolites with an existing 
25(OH) group leads to further catabolism.[105] The micellar charge that affects membrane transporters (5 
the micellar charge that affects membrane transporters). 
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ROLE 

Calcium signaling in the process of bone remodeling 

In the instance of bones regrowth, calcium channel transmission is crucial for the breakdown of 
calcium, and bone marrow proliferation & bone production is seriously affected by unbalanced 
Ca2 state. While mitochondria are necessary for flawless buildup of bones, excessive levels of 
calcium within cells can interfere with the internal DNA membrane's capability to operate, which 
may delay the creation of bone. Excessive Ca2+ loading in skeletal cells could restrict cell 
division by triggering dying in your mitochondria and the ER. [109,110]. Osteoblasts may undergo 
mortality due to comparable elevated calcium levels in the cells.[111]Bone marrow derived 
embryonic connective tissue give increase to osteogenic cell as well as modulate bone-resorbing cells role 
by releasing ligand of nuclear factor-b ligand RANKL and osteoprotegerin(OPG), thereby maintaining. 
Skeletal homeostasis these cells are middle to osteo restoration as they contribute directly to new 
ossification together with indirectly control bone resorption li et al. Demonstrated that disturbances in 
intracellular calcium signaling in bone tissue from osteoporotic patients and mouse ,models impair 
osteoblast differentiation and reduce bone formation.[112] 

The outermost protective layer in the cell provides ca permeable openings that is vital for 
extracellular supply of Ca to pass through and for the healthy operation of bones calcium 
trafficking networks are intriguing targets since a decrease in the amount of Ca generated by 
these networks may affect the osteoclast process and development. 

Calcium Ca2+ is pumped from the Endoplasmic reticulum(ER) by its Ryanodine 
receptors(RyRs) and IP3Rs is stimulated Ca2+ holds are released,whenIP3 is produced as a 
result in PLC stimulating when binds to IP3Rs on the ERmembrane.According to gene knockout 
analysis IP3R2 is essential for Ca oscillation throughout the osteoclastogenesis process and its 
depletion causes an aberrant impairment in osteoblast development, while peripheral membrane-
resident RyR2 enzymes can influence osteoclast enzymes upon cellular Ca RyRs channels for Ca 
may aid to the liberation of within-cell calcium reserves [115]. 

Bone production restructuring while destruction in the presence of physical stress are mediated 
by osteocytes that are tissues that sense stress from motion [116].Osteocytes found inside the 
superficial cell matrix may be activated by some kinds of structural influences such as fluids 
shear stresses matrix strains such as compressive tensile and torsional pressures [117].The 
osteocytes are encapsulated by a cellular structure at the interface of the hard bone matrix and 
cell walls in the bone microclimate from spatial dislocation.Small force stimulation cause fluid 
shearing of the extracellular fluid flow which triggers integrins and mechanically stimulus-
sensitive ion channels on the osteocyte membranes. 

ACTIVATION  

It is assumed that vitamin D3 which is only be triggered by 25- and also 1α-hydroxylations has 
been contested.Estabrook in addition associates initially identified an intriguing alternative 
mechanism to obtain vitamin D3 and D2 formation in certain tissues in 2003[118] and Slominski 
and Tuckey and associates[119,120] further investigated.It the steroidogenic enzyme Cyp11A1 
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initiates this alternative synthesis process and it results in the formation of non-classical vitamin 
d metabolites like 20 in addition 22-hydroxylated vitamin D derivatives.The side chains initial 
cyp11a1-mediated 20- and 22-hydroxylations are followed by additional metabolism via 1- 24- 
25- or 26-hydroxylations catalyzed by the regular vitamin D enzymes. The by product in these 
routes are reported to be physiologically useful some of them inhibit growth of the cell but they 
lacking calcemic action making them interesting candidates for anti-cancer treatment[119]. 

VITAMIN D, METABOLISM AND MAINTENANCE OF 

CALCIUM HOMEOSTATIS   

Vitamin D is either absorbed by way of consumed food into fortifying dairy products together 
with omega 3 fatty acids or it is generated in the skin by UV light from 7-
dehydrocholesterol[121,122].The livers 25-hydroxylation of vitamin D yields 25-hydroxyvitamin D 
compound 25(OH)D3 which serves as the most prevalent form of naturally occurring vitamin d 
in circulating system in addition the most reliable indicator of vitamin d status the active form of 
vitamin D 1,25(OH)2D3 requires a series of hydroxylations the first at carbon 25th carbon c-25 
and the second at carbon 1 carbon C-1. Currently Cyp2R1 is thought to be the primary enzyme 
that converts vitamin d to 25(OH)D3[123,124].The role of Cyp2R1 in the hydroxylation of vitamin 

D at C-25[125] has been supported by investigations with Cyp2R1 null mice that show much 
lower amounts of 25(OH)D3 in these mice .However the synthesis of low levels of 25(OH)D3 in 
these mice indicates that additional 25-hydroxylases that have not yet been discovered are also 
involved in the conversion of vitamin D to 25(OH)D3.Following its synthesis in the liver 
25(OH)D3 is carried to the kidney by Diastolic blood pressure (DBP) where megalin a trans 
membrane protein that functions as a surface receptor for DBP internalizes it. the 25(OH)D31α 
hydroxylase (Cyp27B1)hydroxylates 25(OH)D3[126,127].In the proximal renal tubule forming 
1,25(OH)2d3 and this enzyme is necessary for the metabolic activities of daily vitamin d 
compound in humans beings the genetic changes that lead to nonfunctional or deleted substances 
Cyp27b1 result in vitamin D dependency the low calcium levels hyperparathyroidism in addition 

to reduced bone mineralization associated with rickets syndrome type 1 highlight the importance 
of substances cyp27b1 for the preservation of calcium homeostasis[128].25-hydroxyvitamin D3 
24hydroxylase Cyp24A1 is the enzyme that catabolizes 1,25(OH)2D[129,130] research using 
Cyp24A1 null mice has shown that Cyp24A1 plays a role in the catabolism of 
1,25(OH)2D3.About 50 of homozygous variation survive the surviving Cyp24A1 null mice 
cannot eliminate 1,25(OH)2D3 given exogenously [131] further evidence for the role of Cyp24A1 
in 1,25(OH)2D3 catabolism comes from reports that halt the change in Cyp24A1 have a 
causative effect in a few people with idiopathic infantile hypercalcemia[132] hypocalcemia-
induced raised parathyrin PTH inhibits Cyp24A1 and causes the kidney to produce 
1,25(OH)2D3[132].Raised parathyrin PTH resulting from hypocalcemia induces 1,25(OH)2D3 
process in the kidney and inhibits Cyp24A1. 1,25(OH)2D3 in turn acts to suppress PTH 
production at the parathyroid gland and to negatively regulate Cyp27B1 thus regulating its own 
production[133,134]. 1,25(OH)2D3 can also do so by inducing Cyp24A1 thus completing an auto-
regulatory feedback loop and maintaining a stringent control mechanism[129,130,134].FGF23 a 
phosphaturic factor that assist renal phosphate excretion also control vitamin D metabolism. 
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Klotho is a co-receptor for FGF23.Along with FGF23 and klotho suppress Cyp27B1 and induce 
Cyp24A1 resulting in a reduction in 1,25(OH)2D3 levels[135]. 

The gene activity of 1,25(OH)2D3 are intervened through the steroid hormone receptor 
1,25(OH)2D3-occupied heterodimerizes along with 9-cis retinoic acid receptor and also 
accompanied co-regulatory proteins communicate with vitamin d feedback component moreover 
around the gene of interest and intervenes their transcription[136,137]. 

The major purpose of 1,25-dihydroxyvitamin d within calcium balance means the rise in 
intestinal calcium uptake the ligand transcription factors is present throughout the pair of little 
and large intestine and vitamin D depending on calcium absorption occurs in proximal as well as 
distal gut via regions proof from vitamin D receptor deficient mice shows that rachitis and soft 
bone tissue can be avoided when animals are provided with a calcium- and lactose-rich diet 
demonstrating that 1,25-dihydroxyvitamin D and its receptor are essential for proper osteo 
crystallization via their control of intestinal calcium consumption. Rachitis and bone softening 

are forbid when calcitriol receptor null mice are fed a diet high in calcium and lactose specify 
that 1,25(OH)2D3 and Vitamin D receptor have a critical role in ossification by regulating 
intestinal calcium absorption[138,139] 1,25(OH)2D3 has been described to regulate every step of 
the intestinal active calcium transport procedure it persuade the declaration of the apical 
membrane calcium channel TRPV6 the calcium-binding protein calbindin-D9k (it has been 
proposed that calbindin ease in part translocation of calcium through the intestinal absorptive 
cells and buffers calcium holding back lethal quantity of calcium from assemble in the cell),and 
the plasma membrane Ca ATPase,PMCA1b.Thereby 1,25(OH)2D3 apply  its limitation in the 
intestine on calcium approach calmodulin and delamination of calcium[140] 
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The active constituents in a daily vitamin D supplement and the ligand that triggers the vitamin 
D receptor respond to low serum calcium quantities are enhanced by intestinal calcium 
consumption.If this is crucial for the normal calcium protect 1,25(OH)2D3 in addition PTH, act 
via their receptors to mobilize calcium from osseous tissue as well as improve the reintake of 
calcium by nephron cells. 

Although Calbindin-D9k and TRPV6 are transcriptionally regulated by 1,25(OH)2D3 mice 
lacking either calbindin-D9k or TRPV6 still exhibit vitamin D stimulated duodenal calcium 
absorption comparable to that of wild-type animals.This examination suggest that alternative 
calcium channels or calcium-binding proteins can compensate for their absence and sustain 

efficient calcium transport[141].However greater bone turnover and damaged ossification have 
been noticed in TRPV6 null mice that are continued on a low-calcium diet[142]. Additionally, 
overexpression of TRPV6 in the mouse intestine effects in excess calcium in urine high blood 
calcium and muscle tissue crystallization suggesting a important part for TRPV6 in intestinal 
calcium absorption[143].Moreover investigation in calbindin-D9k/TRPV6 double-knockout mice 
show that the absence of both genes outcome in markedly reduced bioavailability below low-
calcium dietary state indicating that calbindin-D9k as well as TRPV6 may function cooperatively 
in specific components of calcium transcytosis[141]. 

When luminal calcium uptake is inadequate to maintain usual serum calcium levels 1,25-
dihydroxyvitamin D 1,25(OH) D works together with parathyrin PTH to increase renal calcium 
consumption and promote calcium mobilization from bone in the distal nephron calcium 
handling involves mechanisms similar to those in the intestine specifically 1,25(OH)D stimulates 
calcium transcytosis by upregulating the epithelial calcium channel trpv5 which shares 
approximately (75 Percentage sequence homology with TRPV6)and mediates apical calcium 

entry additionally 1,25(OH)D induces the expression of calcium-binding proteins including 
calbindin-D9k and calbindin-D28k both proteins are demonstrated in the mouse kidney whereas 
only vitamin d- dependent calcium- binding protein d28k is present in rat and human 
kidneys[144,145].However the situation remain debatable investigations in the enzyme Cyp27b1 
lacking laboratory mice have shown that the activity of the Na and ca 2+ transmitter is 
diminished, showing the regulation of the naca2 transmitter along with the cal binding protein 
and TRPV5 protein with 1,25(OH)2d3[146]projection of calcium at the distal convoluted tubule is 
caused by PMCA lb and the Na and Ca2+transmitter studies on TRPV5 lacking laboratory mice 
revealed .The essential role of TRPV5 in kidney calcium reabsorption these mice suffering from 
severe hypercalciuria and notable alterations in bone composition[141].Additionally both PTH and 
1,25(OH)2d3 promoted osteoclastogenesis[137].In bone which causes breakdown of osteoclastic 
bone which releases calcium from bone to restore calcium equilibrium. 

CAUSE AND SYMPTOMS 

Moreover poor food consumption persons by kidney renal and skin illnesses also suffered 
vitamin d insufficiency.There are numerous reasons why this state is so general in India. 

 Raised indoor lifestyle which prevents adequate exposure to sunlight this is primarily 
seen in urban populations due to modernization. 
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 Pollution can hinder the skins ability to process of vitamin D through UV rays[149] . 

 Changing food administer can result i.e., low nourishing calcium as well as vitamin D 

absorption. 

 Phytates additionally Phosphates these are found in diets high in fiber can diminish the 
vitamin D stores as well as calcium requirements[150] 

 Cultural customs like the burqa and purdah system 

 Raised skin pigmentation and sunscreen use [151 ] 

 Unplanned as well as Sporadic pregnancies in women with nutrition. 

 

EPIDEMIOLOGY AND GLOBAL PREVALENCE 
Vitamin D status has been assessed in numerous studies worldwide. However data from africa 

and latinamerica are currently scarce.It should be noted that studies are not always directly 
comparable since there are several different assays and inter- laboratory variation is still 
considerable for the purposes of this review the threshold has been set at a serum level of 
50nmol//l 25(OH)D and vitamin D deficiency is described as a 25(OH)D level of less than 
25nmol/l unless otherwise stated as these are the most commonly used definitions. In 2010 the 
institute for medical science created a conceptual model illustrating the association between 
vitamin d statusassessed by serum 25-hydroxyvitamin Dlevelsand overall bone health outcomes 
this model was based on findings from two large systematic reviews that analyzed the link 
between the calcium absorbs vitamin d and parathyrin quantities the institute concluded that a 
blood serum amounts of 50 nmol/l would be adequate for 97.5% of individuals,while 40 nmol/l 
would meet the skeletal health requirements of approximately half the population, while 
50nmol/l would be sufficient for 97.5% of the population.They concluded that people are at risk 
of deficiency when serum 25(OH)D is <30 nmol/l that some people are potentially at risk of 
inadequacy when serum 25(OH)D is 30-50 nmol/l and that over 50nmol/l is sufficient for almost 
all of the population[152] although several recent review papers have highlighted the global extent 

SYMPTOMS 
OF  VITAMIN 

D 
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Bone And 
Backpain

Muscle 
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of vitamin D deficiency there are significant data gaps especially for LMICs[153].[154-

156]representative population-level 25(OH)D data are not available for most countries and the 
surveys that do exist often present an incomplete picture of vitamin d status and its determinants 
(i.e., lacking complementary data related to dietary intake,UVB exposure). 

Furthermore as noted earlier serum 25(OH)D can be measured using multiple assay methods 
each differing in accuracy and precision consequently substantial variation in results may occur 
both across assay types and between laboratories.The absence of standardized laboratory 
technique makes it challenging to cluster population-level data or to compare the discovery 
across research over time in addition differences in data reporting practices and the use of 

varying deficiency thresholds proportions below 30 nmol/l versus below 50 nmol/l further hinder 
direct comparisons between studies. Evidence from a recent global review illustrates that a lack 
of vitamin d has been highly prevalent across entire population worldwide regardless of 
geographic latitude or a countries level of human development in some regions deficiency 
persists.Additionally in the presence of various food enhancement initiatives intended aim to 
encourage sufficient sunlight consumption but a lots of the data on vitamins status and shortage 
of incidence comes from investigations that are either over ten years old or based on small non-
representative samples rather than from large population-based surveys. Still seems to be 
consistent evidence showing that the cases of inadequate level of vitamin d is highest in asia -
pacific region,the middle east and africa as well as among immigrants from these regions living 
in the nations at higher latitudes[158].It should be noted that utilization of calcium tends to be very 

low within these zones increasing the risk of child premature development of bone and other 
bone problem due to vitamin d shortages [158,159,160].Numerous brief investigation within asia have 
shown that the majority of young infants have 25(OH)D below 30 nmol/l such as 51% in turkey 
86% iniran and 61%  in pakistan[153]. 
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CONCLUSION 

Vitamin D and calcium deficiency represents a widespread yet often overlooked public health 
challenge that significantly affects women’s musculoskeletal and reproductive health. Inadequate 
levels of these micronutrients weaken bone mineral density, impair muscle function, and increase 
the risk of osteoporosis and fractures, particularly in postmenopausal women. Emerging 
evidence also links these deficiencies to reproductive disorders, adverse pregnancy outcomes, 
and hormonal imbalances. Contributing factors such as poor dietary intake, limited sun exposure, 
and physiological changes across the female lifespan further exacerbate the problem. Routine 

screening, improved nutritional awareness, and appropriate supplementation are essential 
preventive measures. Integrating vitamin D and calcium assessment into women’s healthcare 
programs can help reduce disease burden, improve overall health outcomes, and address this 
hidden epidemic effectively. 
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