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Abstract: Vitamin D, a fat-soluble vitamin with well-established roles in calcium and bone metabolism, has garnered significant attention 

for its potential extra-skeletal effects, particularly in the prevention of various acute and chronic diseases. This review synthesizes current 

evidence from epidemiological studies, randomized controlled trials, and meta-analyses regarding the association between vitamin D status 

and the risk of musculoskeletal, metabolic, cardiovascular, autoimmune, infectious, and malignant diseases. While observational data 

consistently demonstrate inverse associations between serum 25-hydroxyvitamin D concentrations and the incidence or severity of several 

disorders, interventional studies yield mixed results, with clear benefits primarily observed in populations with established deficiency. The 

immunomodulatory, anti-inflammatory, and cell-regulatory properties of vitamin D are explored as potential mechanisms underlying 

these associations. Despite widespread interest and biological plausibility, robust evidence supporting routine vitamin D supplementation 

for primary prevention of non-skeletal diseases in the general population remains limited. Current guidelines recommend targeted 

supplementation for individuals at risk of deficiency, while ongoing research aims to clarify the role of vitamin D in disease prevention 

and to identify subgroups most likely to benefit from intervention. 
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1. Introduction 
 

Vitamin D, traditionally recognized for its pivotal role in 

calcium homeostasis and bone health, has emerged as a 

subject of intense research interest due to its potential 

involvement in the prevention of a wide spectrum of acute and 

chronic diseases.(1-6) The discovery of vitamin D receptors in 

numerous tissues and the identification of its 

immunomodulatory, anti-inflammatory, and antiproliferative 

properties have expanded the scope of investigation beyond 

skeletal outcomes.(1-6) Epidemiological studies have reported 

associations between vitamin D deficiency and increased risk 

of cardiovascular disease, diabetes mellitus, autoimmune 

disorders, certain malignancies, and infectious diseases.(7-8) 

These findings have prompted hypotheses that optimizing 

vitamin D status may confer protective effects against these 

conditions.(7-8) Despite compelling observational data, 

randomized controlled trials and meta-analyses have 

produced inconsistent results regarding the efficacy of 

vitamin D supplementation in disease prevention, particularly 

in populations without established deficiency.(9-13) The 

complexity of vitamin D metabolism, variability in study 

designs, and differences in baseline vitamin D status 

contribute to the ongoing debate about its role in clinical 

practice.(9-13) This review aims to critically examine the 

current evidence on vitamin D and its potential role in the 

prevention of various diseases, elucidate underlying 

biological mechanisms, and discuss the implications for 

clinical management and future research directions. 
 

Vitamin D and the Prevention of Diabetes 

Vitamin D has been extensively studied for its potential role 

in the prevention of both type 1 and type 2 diabetes mellitus. 

Several biological mechanisms support a plausible link 

between vitamin D status and glucose homeostasis. (3,14) 

Vitamin D receptors (VDR) and the enzyme 1α-hydroxylase, 

which converts 25-hydroxyvitamin D to its active form, are 

expressed in pancreatic β-cells and various immune cells. (15-

16) Experimental studies indicate that vitamin D may enhance 

insulin synthesis and secretion, improve β-cell survival, and 

modulate immune responses implicated in the pathogenesis 

of diabetes. (15-17) In type 1 diabetes, vitamin D is thought to 

exert immunomodulatory effects that may reduce 

autoimmune destruction of pancreatic β-cells. Observational 

studies have reported an inverse association between vitamin 

D status in early life and the risk of developing type 1 

diabetes, although interventional data remain limited. (18-20) 

For type 2 diabetes, vitamin D may improve insulin 

sensitivity in peripheral tissues and reduce systemic 

inflammation, both of which are central to the development 

of insulin resistance. (18-20) Epidemiological studies 

consistently demonstrate that low serum 25-hydroxyvitamin 

D levels are associated with increased risk of incident type 2 

diabetes. (21-23) Randomized controlled trials and meta-

analyses have shown that vitamin D supplementation can 

modestly improve glycemic parameters- such as fasting 

glucose, HbA1c, and HOMA-IR—particularly in individuals 

with prediabetes, vitamin D deficiency, or elevated baseline 

glycemic indices. However, the effect size is generally small, 

and the benefit is most pronounced in high-risk subgroups. (21-

23) 

 

Despite these findings, large-scale trials in unselected 

populations have not consistently demonstrated a significant 

reduction in diabetes incidence with vitamin D 

supplementation. (9,24) Current evidence suggests that vitamin 

D may have a preventive role in diabetes primarily among 

individuals with established deficiency or those at high risk, 

rather than as a universal preventive strategy. (9,24) 

 

Vitamin D and the Prevention of Cardiovascular Diseases 

Vitamin D has been implicated in cardiovascular health 

through several biological and epidemiological pathways. 
(3,25) The presence of vitamin D receptors (VDR) in 

cardiomyocytes, vascular smooth muscle cells, and 

endothelial cells suggests a direct role in cardiovascular 

physiology. (3,25) Mechanistically, vitamin D is thought to 

modulate the renin-angiotensin-aldosterone system (RAAS), 

reduce vascular smooth muscle proliferation, inhibit 

inflammation, and improve endothelial function. (26-27) These 

effects may collectively contribute to blood pressure 

regulation, attenuation of atherosclerosis, and stabilization of 

vascular integrity. (26-27) 
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Observational studies have consistently demonstrated an 

association between low serum 25-hydroxyvitamin D levels 

and increased risk of hypertension, coronary artery disease, 

heart failure, atrial fibrillation, and stroke. (28-29) Vitamin D 

deficiency is also linked to adverse cardiovascular risk 

profiles, including dyslipidemia, insulin resistance, and 

increased systemic inflammation. (28-29) Experimental data 

suggest that vitamin D may suppress renin expression, 

thereby lower blood pressure, and exert anti-inflammatory 

effects that could reduce the progression of atherosclerotic 

plaque. (30-31) Additionally, vitamin D may enhance 

endothelial nitric oxide production, improve vascular 

reactivity and reduce arterial stiffness. (30-31) 

 

Despite these mechanistic and observational findings, 

randomized controlled trials and meta-analyses have yielded 

mixed results regarding the efficacy of vitamin D 

supplementation in reducing major adverse cardiovascular 

events. (32-36) Most large-scale trials have not demonstrated a 

significant reduction in myocardial infarction, stroke, or 

cardiovascular mortality with vitamin D supplementation in 

unselected populations. (32-36) However, some subgroup 

analyses suggest potential benefit in individuals with baseline 

vitamin D deficiency or those at high cardiovascular risk. (32-

36) 

 

In summary, while vitamin D may influence several pathways 

relevant to cardiovascular disease prevention, current 

evidence does not support routine supplementation for 

cardiovascular protection in the general population. (1) 

Ongoing research is focused on identifying specific 

populations that may derive cardiovascular benefit from 

targeted vitamin D intervention. (1) 

 

Vitamin D and Musculoskeletal Health 

Vitamin D plays a central role in musculoskeletal health 

through its regulation of calcium and phosphate homeostasis, 

which are essential for bone mineralization and skeletal 

integrity. (3,37) The active form of vitamin D, 1,25-

dihydroxyvitamin D, enhances intestinal absorption of 

calcium and phosphate, supports normal bone remodeling, 

and maintains serum calcium levels within a narrow 

physiological range. (3,37) Deficiency in vitamin D leads to 

impaired mineralization, resulting in rickets in children and 

osteomalacia in adults, and contributes to the development of 

osteoporosis and increased fracture risk in older adults. (1,38) 

 

Beyond its effects on bone, vitamin D receptors are expressed 

in skeletal muscle tissue, where vitamin D is thought to 

influence muscle strength, function, and balance. (39-42) 

Observational studies have consistently shown that low serum 

25-hydroxyvitamin D levels are associated with reduced bone 

mineral density, increased risk of falls, and higher incidence 

of fractures, particularly in the elderly. (39-42) Severe 

deficiency can result in proximal muscle weakness and 

increased susceptibility to falls, further compounding fracture 

risk. (39-42) 

 

Randomized controlled trials and meta-analyses have 

demonstrated that vitamin D supplementation, particularly 

when combined with adequate calcium intake, can reduce the 

risk of fractures and falls in individuals with vitamin D 

deficiency or at high risk, such as institutionalized elderly 

populations. (1,43,44) However, in community-dwelling adults 

with sufficient baseline vitamin D status, the benefit of 

supplementation for fracture or fall prevention is less clear, 

and recent large-scale studies have not shown significant 

reductions in these outcomes with routine supplementation. 
(36,45) 

 

In summary, maintaining adequate vitamin D status is critical 

for optimal bone and muscle health, particularly in 

populations at risk for deficiency. (11,46) While 

supplementation is effective in preventing musculoskeletal 

complications in deficient individuals, universal 

supplementation in the general population is not currently 

supported by robust evidence for primary prevention of 

fractures or falls. (11,46) Targeted assessment and correction of 

vitamin D deficiency remain key strategies in the prevention 

of musculoskeletal disease. (11,46) 

 

Vitamin D in Immune Function and Infections 

Vitamin D plays a critical role in modulating both innate and 

adaptive immune responses, with implications for 

susceptibility to and outcomes of infectious diseases. (3,47) The 

active form of vitamin D, 1,25-dihydroxyvitamin D, exerts its 

effects through the vitamin D receptor (VDR), which is 

expressed in a variety of immune cells, including monocytes, 

macrophages, dendritic cells, and lymphocytes. (3,47) In the 

innate immune system, vitamin D enhances the antimicrobial 

response by upregulating the expression of antimicrobial 

peptides such as cathelicidin (LL-37) and defensins. (48-50) 

These peptides are integral to the first line of defense against 

a broad range of pathogens, including bacteria, viruses, and 

fungi. (48-50) Vitamin D also promotes autophagy and 

phagocytosis in macrophages, further supporting pathogen 

clearance. (48-50) Within the adaptive immune system, vitamin 

D modulates T cell responses by suppressing pro-

inflammatory Th1 and Th17 pathways while promoting 

regulatory T cell and Th2 responses. (51-52) This 

immunoregulatory effect helps to limit excessive 

inflammation and may reduce the risk of cytokine-mediated 

tissue damage during infections. (51-52) 

 

Epidemiological studies have consistently demonstrated an 

association between low serum 25-hydroxyvitamin Dlevels 

and increased susceptibility to acute respiratory tract 

infections, influenza, and other infectious diseases. (53-54) 

Randomized controlled trials and meta-analyses suggest that 

vitamin D supplementation can reduce the risk of acute 

respiratory infections, particularly in individuals with 

baseline deficiency or those at high risk. (53-54) 

 

During the COVID-19 pandemic, interest in vitamin D’s 

immunomodulatory properties intensified. (55-56) 

Observational data indicate that vitamin D deficiency is 

associated with increased risk of SARS-CoV-2 infection, 

severe disease, and adverse outcomes. (55-56) Proposed 

mechanisms include modulation of the innate immune 

response, attenuation of pro-inflammatory cytokine release, 

and maintenance of epithelial barrier integrity. (55-56) 

 

In summary, vitamin D is a key immunomodulator that 

supports host defense against infections through multiple 

mechanisms. (1,54,57,58) While supplementation appears most 

beneficial in individuals with deficiency, maintaining 

Paper ID: SR26816200943 DOI: https://dx.doi.org/10.21275/SR26816200943 1718 

http://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Impact Factor 2025: 7.089 

Volume 15 Issue 8, August 2026 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

adequate vitamin D status may be an important component of 

infection prevention strategies, especially in populations at 

risk for hypovitaminosis D. (1,54,57,58) 

 

Vitamin D in Pregnancy and Neonatal Outcomes 

Vitamin D plays a critical role in maternal and fetal health 

during pregnancy. (3,59-61) Adequate maternal vitamin D status 

is essential for optimal calcium and phosphate metabolism, 

supporting fetal skeletal development and mineralization. (3,59-

61) Vitamin D receptors are present in the placenta and fetal 

tissues, underscoring its importance in gestational 

physiology. (3,59-61) Epidemiological studies have consistently 

demonstrated that vitamin D deficiency in pregnancy is 

associated with an increased risk of adverse maternal 

outcomes, including preeclampsia, gestational diabetes 

mellitus, and preterm birth. (3,59-61) Mechanistically, vitamin D 

may modulate placental function, immune tolerance, and 

inflammatory pathways implicated in these complications. 

(62,63) 

 

Randomized controlled trials and meta-analyses indicate that 

vitamin D supplementation during pregnancy can 

significantly reduce the risk of preeclampsia and preterm 

labor, particularly in populations with baseline deficiency. (64-

66) Supplementation has also been shown to increase maternal 

and neonatal 25-hydroxyvitamin D concentrations and may 

modestly increase birth weight and reduce the incidence of 

small-for-gestational-age infants. (64-66) However, the impact 

on other neonatal outcomes, such as low birth weight and 

Apgar scores, remains less clear, with some studies showing 

no significant benefit. (64-66) Vitamin D deficiency in 

pregnancy has also been linked to impaired fetal bone 

development, increased risk of neonatal hypocalcemia, and a 

higher incidence of respiratory and neurodevelopmental 

disorders in offspring. (67-69) Some evidence suggests that 

adequate maternal vitamin D status may reduce the risk of 

childhood wheeze, asthma, and certain neurodevelopmental 

conditions, although further research is needed to confirm 

these associations. (67-69) 

 

In summary, maintaining sufficient vitamin D levels during 

pregnancy is important for reducing the risk of several 

maternal and neonatal complications. (3,54.70) While routine 

supplementation is recommended for pregnant women at risk 

of deficiency, ongoing research continues to refine optimal 

dosing strategies and clarify the full spectrum of benefits for 

maternal and neonatal health. (54,70) 

 

Vitamin D and Cancer Prevention 

Vitamin D has been extensively studied for its potential role 

in cancer prevention, with both mechanistic and 

epidemiological evidence suggesting a protective effect. 
(3,71,72) The active form of vitamin D, calcitriol (1,25-

dihydroxyvitamin D), exerts its biological effects through the 

vitamin D receptor (VDR), which is expressed in a wide range 

of tissues, including many epithelial and immune cells. (3,71,72) 

Upon activation, the VDR modulates the expression of genes 

involved in cell proliferation, differentiation, apoptosis, and 

DNA repair- processes central to carcinogenesis. (3,71,72) 

Preclinical studies demonstrate that vitamin D can inhibit 

tumor cell growth by inducing cell cycle arrest, promoting 

apoptosis, and suppressing angiogenesis and metastasis. (6,73) 

Additionally, vitamin D has immunomodulatory properties 

that may enhance antitumor immune surveillance, 

particularly through the activation of T cells and the reduction 

of chronic inflammation, which is a known risk factor for 

several malignancies. (6,73) 

 

Epidemiological data have shown inverse associations 

between serum 25-hydroxyvitamin D levels and the incidence 

or mortality of certain cancers, most notably colorectal 

cancer. (26,36,74,75) Some observational studies also suggest 

potential protective effects against breast, prostate, and 

ovarian cancers, although findings are less consistent. 
(26,36,74,75) Randomized controlled trials and Mendelian 

randomization studies, however, have yielded mixed results, 

with most large-scale trials failing to demonstrate a 

significant reduction in overall cancer incidence with vitamin 

D supplementation in unselected populations. (76-78) Notably, 

some evidence indicates that vitamin D supplementation may 

reduce cancer mortality and may be more beneficial in 

individuals with baseline deficiency. (76-78) 

 

In summary, while vitamin D exhibits several biological 

mechanisms that could plausibly reduce cancer risk, and 

observational data support an association between adequate 

vitamin D status and lower cancer risk, robust evidence from 

interventional studies remains limited. (13,79) Current 

guidelines do not recommend vitamin D supplementation 

solely for cancer prevention, but maintaining sufficient 

vitamin D levels may be considered as part of an overall 

strategy for reducing cancer risk, particularly in populations 

at risk for deficiency. (13,79) 

 

Vitamin D in Aging and Longevity Outcomes 

Vitamin D has emerged as a key factor in healthy aging, with 

growing evidence linking its status to longevity and the 

prevention of age-related diseases. (3,80,81) The biological 

plausibility for vitamin D’s role in aging is supported by the 

widespread expression of vitamin D receptors (VDR) in 

multiple tissues, including bone, muscle, immune cells, and 

the cardiovascular system. (3,80,81) Vitamin D influences 

cellular processes such as proliferation, differentiation, 

apoptosis, and modulation of oxidative stress, all of which are 

central to the aging process. (3,80,81) 

 

Epidemiological studies consistently demonstrate that low 

serum 25-hydroxyvitamin D levels are associated with 

increased all-cause and cause-specific mortality in older 

adults. (82-84) Observational data suggest that individuals with 

vitamin D deficiency have higher risks of cardiovascular 

disease, certain cancers, infections, cognitive decline, and 

frailty. (82-84) Notably, the risk of mortality appears to plateau 

at serum 25(OH)D concentrations of approximately 50–60 

nmol/L, with little additional benefit at higher levels. (82-84) 

 

Mechanistically, vitamin D may contribute to longevity by 

reducing chronic inflammation, enhancing immune function, 

preserving musculoskeletal health, and protecting against 

metabolic and vascular dysfunction. (85-87) Vitamin D’s role in 

maintaining muscle strength and bone density is particularly 

relevant in the elderly, as it reduces the risk of falls, fractures, 

and associated morbidity. (85-87) Additionally, vitamin D may 

modulate pathways involved in cellular senescence and DNA 

repair, further supporting its potential role in delaying 

biological aging. (85-87) 

Paper ID: SR26816200943 DOI: https://dx.doi.org/10.21275/SR26816200943 1719 

http://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Impact Factor 2025: 7.089 

Volume 15 Issue 8, August 2026 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

Interventional studies and meta-analyses of vitamin D 

supplementation have shown mixed results regarding 

reductions in all-cause mortality and prevention of age-

related diseases. (9,26,88) While some trials indicate a modest 

reduction in mortality, especially among individuals with 

baseline deficiency, others have not demonstrated significant 

benefits in unselected populations. (9,26,88) The heterogeneity 

in study populations, dosing regimens, and baseline vitamin 

D status may account for these discrepancies. (9,26,88) 

 

In summary, maintaining adequate vitamin D status is 

associated with improved survival and reduced risk of age-

related morbidity. (1,54) While routine supplementation for 

longevity in the general population is not universally 

recommended, targeted correction of deficiency in older 

adults remains an important strategy for promoting healthy 

aging and potentially extending lifespan. (1,54) 

 

2. Conclusion 
 

Vitamin D plays a fundamental role in musculoskeletal health 

and has important immunomodulatory, metabolic, and 

potential cardioprotective effects. While observational 

studies have linked vitamin D deficiency to a wide range of 

acute and chronic diseases including osteoporosis, fractures, 

falls, certain infections, adverse pregnancy outcomes, and 

possibly cardiovascular and metabolic disorders evidence 

from randomized controlled trials remains mixed regarding 

the efficacy of routine vitamin D supplementation for primary 

prevention in the general population. The greatest benefits of 

supplementation are observed in individuals with established 

deficiency or those at high risk, such as older adults, pregnant 

women, and individuals with limited sun exposure or 

malabsorption syndromes. Targeted assessment and 

correction of vitamin D deficiency remain essential 

components of preventive health strategies. Ongoing research 

is needed to further clarify optimal dosing, identify 

populations most likely to benefit, and elucidate the broader 

implications of vitamin D status in disease prevention. 

 

References 
 

[1] Bouillon R, Marcocci C, Carmeliet G, et al. Skeletal and 

Extraskeletal Actions of Vitamin D: Current Evidence 

and Outstanding Questions. Endocrine Reviews. 

2019;40(4):1109-1151. 

[2] Holick MF. Vitamin D deficiency. N Engl J Med. 

2007;357(3):266-281. 

[3] Christakos S, Dhawan P, Verstuyf A, et al. Vitamin D: 

Metabolism, Molecular Mechanism of Action, and 

Pleiotropic Effects. Physiol Rev. 2016;96(1):365-408. 

[4] Theodoratou E, Tzoulaki I, Zgaga L, et al. Vitamin D 

and multiple health outcomes: umbrella review of 

systematic reviews and meta-analyses of observational 

studies and randomised trials. BMJ. 2014; 348: g2035. 

[5] Aranow C. Vitamin D and the immune system. J 

Investig Med. 2011;59(6):881-886. 

[6] Prietl B, Treiber G, Pieber TR, Amrein K. Vitamin D 

and immune function. Nutrients. 2013;5(7):2502-2521. 

[7] Autier P, Boniol M, Pizot C, Mullie P. Vitamin D status 

and ill health: a systematic review. Lancet Diabetes 

Endocrinol. 2014;2(1):76-89. 

[8] Pilz S, März W, Cashman KD, et al. Rationale and Plan 

for Vitamin D Food Fortification: A Review and 

Guidance Paper. Front Endocrinol (Lausanne). 2018; 9: 

373. 

[9] Bolland MJ, Grey A, Avenell A. Effects of vitamin D 

supplementation on musculoskeletal health: a 

systematic review, meta-analysis, and trial sequential 

analysis. Lancet Diabetes Endocrinol. 2018;6(11):847-

858. 

[10] Scragg R, Stewart AW, Waayer D, et al. Effect of 

monthly high-dose vitamin D supplementation on 

cardiovascular disease in the Vitamin D Assessment 

Study: a randomized clinical trial. JAMA Cardiol. 

2017;2(6):608-616. 

[11] Bouillon R. Comparative analysis of nutritional 

guidelines for vitamin D. Nat Rev Endocrinol. 

2017;13(8):466-479. 

[12] Manson JE, Brannon PM, Rosen CJ, Taylor CL. 

Vitamin D deficiency—is there really a pandemic? N 

Engl J Med. 2016;375(19):1817-1820. 

[13] Pludowski P, Holick MF, Pilz S, et al. Vitamin D effects 

on musculoskeletal health, immunity, autoimmunity, 

cardiovascular disease, cancer, fertility, 

pregnancy, dementia and mortality—a review of recent 

evidence. Autoimmun Rev. 2013;12(10):976-989. 

[14] Mathieu C, Gysemans C, Giulietti A, Bouillon R. 

Vitamin D and diabetes. Diabetologia. 

2005;48(7):1247-1257. doi:10.1007/s00125-005-1802-

7 

[15] Hyppönen E, Läärä E, Reunanen A, Järvelin MR, 

Virtanen SM. Intake of vitamin D and risk of type 1 

diabetes: a birth-cohort study. Lancet. 

2001;358(9292):1500-1503. doi:10.1016/S0140-

6736(01)06580-1 

[16] Zipitis CS, Akobeng AK. Vitamin D supplementation 

in early childhood and risk of type 1 diabetes: a 

systematic review and meta-analysis. Arch Dis Child. 

2008;93(6):512-517. doi:10.1136/adc.2007.128579 

[17] Penna-Martinez M, Badenhoop K. Inherited variation in 

vitamin D genes and type 1 diabetes predisposition. 

Genes Nutr. 2017; 12:17. doi:10.1186/s12263-017-

0565-0 

[18] Pittas AG, Lau J, Hu FB, Dawson-Hughes B. The role 

of vitamin D and calcium in type 2 diabetes. A 

systematic review and meta-analysis. J Clin Endocrinol 

Metab. 2007;92(6):2017-2029. doi:10.1210/jc.2007-

0298 

[19] Forouhi NG, Luan J, Cooper A, Boucher BJ, Wareham 

NJ. Baseline serum 25-hydroxy vitamin D is predictive 

of future glycemic status and insulin resistance: the 

Medical Research Council Ely Prospective Study 1990-

2000. Diabetes. 2008;57(10):2619-2625. 

doi:10.2337/db08-0593 

[20] Song Y, Wang L, Pittas AG, et al. Blood 25-hydroxy 

vitamin D levels and incident type 2 diabetes: a meta-

analysis of prospective studies. Diabetes Care. 

2013;36(5):1422-1428. doi:10.2337/dc12-0962 

[21] Pittas AG, Dawson-Hughes B, Sheehan P, et al. Vitamin 

D Supplementation and Prevention of Type 2 Diabetes. 

N Engl J Med. 2019;381(6):520-530. 

doi:10.1056/NEJMoa1900906 

[22] Barbarawi M, Zayed Y, Barbarawi O, et al. Effect of 

vitamin D supplementation on the incidence of diabetes 

Paper ID: SR26816200943 DOI: https://dx.doi.org/10.21275/SR26816200943 1720 

http://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Impact Factor 2025: 7.089 

Volume 15 Issue 8, August 2026 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

mellitus. J Clin Endocrinol Metab. 

2020;105(8):dgaa335. doi:10.1210/clinem/dgaa335 

[23] Chen W, Wang S, Chen Y, et al. Efficacy of vitamin D 

supplementation on glycaemic control in type 2 

diabetes: An updated systematic review and meta-

analysis of randomized controlled trials. Diabetes Obes 

Metab. 2024. [Epub ahead of print] 

[24] Theodoratou E, Tzoulaki I, Zgaga L, et al. Vitamin D 

and multiple health outcomes: umbrella review of 

systematic reviews and meta-analyses of observational 

studies and randomised trials. BMJ. 2014;348: g2035. 

doi:10.1136/bmj.g 2035 

[25] Nardin M, Verdoia M, Rolla R, et al. Vitamin D 

and Cardiovascular Diseases: From Physiology to 

Clinical Evidence. Int J Mol Sci. 2023;24(9):8192. 

[26] Li YC, Kong J, Wei M, Chen ZF, Liu SQ, Cao LP. 1,25-

Dihydroxyvitamin D(3) is a 

negative endocrine regulator of the renin-angiotensin 

system. J Clin Invest. 2002;110(2):229-238. 

[27] Pilz S, Tomaschitz A, März W, et al. Vitamin D, 

cardiovascular disease and mortality. Clin Endocrinol 

(Oxf). 2011;75(5):575-584. 

[28] Wang TJ, Pencina MJ, Booth SL, et al. Vitamin D 

deficiency and risk of cardiovascular 

disease. Circulation. 2008;117(4):503-511. 

[29] Vacek JL, Vanga SR, Good M, et al. Vitamin D 

deficiency and supplementation and relation to 

cardiovascular health. Am J Cardiol. 2012;109(3):359-

363. 

[30] Talmor Y, Golan E, Benchetrit S, Bernheim J, Klein O, 

Green J. Calcitriol blunts pro-atherosclerotic 

parameters through NFκB and p38 in vitro. Eur J Clin 

Invest. 2008;38(8):548-554. 

[31] Dong Y, Stallmann-Jorgensen IS, Pollock NK, et al. A 

16-week randomized clinical trial of vitamin D 

supplementation on vascular function 

in overweight/obese African-American adults. Am J 

Hypertens. 2010;23(6):682-689. 

[32] Barbarawi M, Kheiri B, Zayed Y, et al. Vitamin D 

supplementation and cardiovascular disease risks in 

more than 83,000 individuals in 21 randomized clinical 

trials: a meta-analysis. JAMA Cardiol. 2019;4(8):765-

776. 

[33] Manson JE, Cook NR, Lee IM, et al. Vitamin D 

supplements and prevention of cancer and 

cardiovascular disease. N Engl J Med. 2019;380(1):33-

44. 

[34] Scragg R, Stewart AW, Waayer D, et al. Effect of 

monthly high-dose vitamin D supplementation on 

cardiovascular disease in the vitamin D assessment 

study: a randomized clinical trial. JAMA Cardiol. 

2017;2(6):608-616. 

[35] Ford JA, Witham MD, Avenell A, et al. cardiovascular 

disease and vitamin D supplementation: trial analysis, 

systematic review, and meta-analysis. Am J Clin Nutr. 

2014;100(3):746-755. 

[36] Theodoratou E, Tzoulaki I, Zgaga L, et al. Vitamin D 

and multiple health outcomes: umbrella review of 

systematic reviews and meta-analyses of observational 

studies and randomised trials. BMJ. 2014;348: g2035. 

[37] Holick MF. Vitamin D deficiency. N Engl J Med. 

2007;357(3):266-281. 

[38] Rizzoli R. Vitamin D deficiency 

impairs hypertrophic cartilage and bone mineralization, 

leading to rickets in children and osteomalacia in 

adults. Aging Clin Exp Res. 2020;32(8):1609-1612. 

[39] Lips P. Vitamin D and muscle function. Osteoporos Int. 

2012;23(2):553-556. 

[40] Montero-Odasso M, Duque G. Vitamin D in the aging 

musculoskeletal system: an authentic strength 

preserving hormone. Mol Aspects Med. 

2005;26(3):203-219. 

[41] Bischoff-Ferrari HA, Dietrich T, Orav EJ, et al. 

Higher 25-hydroxyvitamin D concentrations are 

associated with better lower-extremity function in both 

active and inactive persons aged ≥60 y. Am J Clin Nutr. 

2004;80(3):752-758. 

[42] Cauley JA, Parimi N, Ensrud KE, et al. Serum 25-

hydroxyvitamin D and the risk of hip and nonspine 

fractures in older men. J Bone Miner Res. 

2010;25(3):545-553. 

[43] Bischoff-Ferrari HA, Dawson-Hughes B, Willett WC, 

et al. Effect of Vitamin D on falls: a meta-

analysis. JAMA. 2004;291(16):1999-2006. 

[44] Yao P, Bennett D, Mafham M, et al. Vitamin D and 

calcium for the prevention of fracture: a systematic 

review and meta-analysis. JAMA Netw Open. 

2019;2(12):e1917789. 

[45] LeBoff MS, Chou SH, Ratliff KA, et al. Supplemental 

Vitamin D and Incident Fractures in Midlife and Older 

Adults. N Engl J Med. 2022;387(4):299-309. 

[46] Pludowski P, Holick MF, Pilz S, et al. Vitamin D 

supplementation guidelines. J Steroid Biochem Mol 

Biol. 2018; 175:125-135. 

[47] Aranow C. Vitamin D and the immune system. J 

Investig Med. 2011;59(6):881-886. 

[48] White JH. Vitamin D signaling, infectious diseases, and 

regulation of innate immunity. Infect Immun. 

2008;76(9):3837-3843. 

[49] Ismailova A, White JH. Vitamin D, infections and 

immunity. Rev Endocr Metab Disord. 2022;23(2):265-

277. 

[50] Liu PT, Stenger S, Li H, et al. Toll-like receptor 

triggering of a vitamin D-mediated human antimicrobial 

response. Science. 2006;311(5768):1770-1773. 

[51] Prietl B, Treiber G, Pieber TR, Amrein K. Vitamin D 

and immune function. Nutrients. 2013;5(7):2502-2521. 

[52] Baeke F, Takiishi T, Korf H, Gysemans C, Mathieu C. 

Vitamin D: modulator of the immune system. Curr 

Opin Pharmacol. 2010;10(4):482-496. 

[53] Martineau AR, Jolliffe DA, Hooper RL, et al. Vitamin 

D supplementation to prevent acute respiratory tract 

infections: systematic review and meta-analysis of 

individual participant data. BMJ. 2017;356: i6583. 

[54] Ginde AA, Mansbach JM, Camargo CA Jr. Association 

between serum 25-hydroxyvitamin Dlevel and upper 

respiratory tract infection in the Third National Health 

and Nutrition Examination Survey. Arch Intern Med. 

2009;169(4):384-390. 

[55] Martineau AR, Jolliffe DA, Greenberg L, et al. Vitamin 

D supplementation to prevent acute respiratory 

infections: individual participant data meta-

analysis. Health Technol Assess. 2019;23(2):1-44. 

[56] Jolliffe DA, Camargo CA Jr, Sluyter JD, et al. Vitamin 

D supplementation to prevent acute respiratory 

Paper ID: SR26816200943 DOI: https://dx.doi.org/10.21275/SR26816200943 1721 

http://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Impact Factor 2025: 7.089 

Volume 15 Issue 8, August 2026 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

infections: a systematic review and meta-analysis of 

aggregate data from randomised controlled 

trials. Lancet Diabetes Endocrinol. 2021;9(5):276-292. 

[57] Grant WB, Lahore H, McDonnell SL, et al. Evidence 

that vitamin D supplementation could reduce risk 

of influenza and COVID-19 infections and 

deaths. Nutrients. 2020;12(4):988. 

[58] Merzon E, Tworowski D, Gorohovski A, et al. Low 

plasma 25(OH) vitamin D level is associated with 

increased risk of COVID-19 infection: an Israeli 

population-based study. FEBS J. 2020;287(17):3693-

3702. 

[59] Kovacs CS. Maternal mineral and bone metabolism 

during pregnancy, lactation, and post-weaning 

recovery. Physiol Rev. 2016;96(2):449-547. 

[60] Aghajafari F, Nagulesapillai T, Ronksley PE, et al. 

Association between maternal serum 25-

hydroxyvitamin D level and pregnancy and neonatal 

outcomes: systematic review and meta-analysis of 

observational studies. BMJ. 2013;346: f1169. 

[61] Wei SQ, Qi HP, Luo ZC, Fraser WD. Maternal vitamin 

D status and adverse pregnancy outcomes: a systematic 

review and meta-analysis. J Matern Fetal Neonatal 

Med. 2013;26(9):889-899. 

[62] Tamblyn JA, Susarla R, Jenkinson C, et al. The role of 

vitamin D in the immunomodulation of pregnancy and 

neonatal outcomes. Endocr Connect. 2015;4(2):R13-

R30. 

[63] Liu NQ, Kaplan AT, Lagishetty V, et al. Vitamin D and 

the regulation of placental inflammation. J Immunol. 

2011;186(10):5968-5974. 

[64] Moghib K, Ghanm TI, Abunamoos A, et al. Efficacy of 

vitamin D supplementation on the incidence of 

preeclampsia: a systematic review and meta-

analysis. BMC Pregnancy Childbirth. 2024; 24:7081. 

[65] Bi WG, Nuyt AM, Weiler H, et al. Association Between 

Vitamin D Supplementation During Pregnancy and 

Offspring Growth, Morbidity, and Mortality: A 

Systematic Review and Meta-analysis. JAMA Pediatr. 

2018;172(7):635-645. 

[66] Palacios C, De-Regil LM, Lombardo LK, Peña-Rosas 

JP. Vitamin D supplementation during pregnancy: 

Updated meta-analysis on maternal outcomes. J Steroid 

Biochem Mol Biol. 2016;164: 148-155. 

[67] Javaid MK, Crozier SR, Harvey NC, et al. Maternal 

vitamin D status during pregnancy and childhood bone 

mass at age 9 years: a longitudinal study. Lancet. 

2006;367(9504):36-43. 

[68] Roth DE, Leung M, Mesfin E, Qamar H, Watterworth 

J, Papp E. Vitamin D supplementation during 

pregnancy: state of the evidence from a systematic 

review of randomised trials. BMJ. 2017; 359: j5237. 

[69] Magnus MC, Haberg SE, Stene LC, et al. Prospective 

study of maternal mid-pregnancy 25-hydroxyvitamin D 

level and early childhood respiratory disorders. Thorax. 

2013;68(9):825-831. 

[70] 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 Metab. 2011;96(7):1911-

1930. 

[71] Feldman D, Krishnan AV, Swami S, Giovannucci E, 

Feldman BJ. The role of vitamin D in reducing cancer 

risk and progression. Nat Rev Cancer. 2014;14(5):342-

357. 

[72] Krishnan AV, Feldman D. Mechanisms of the anti-

cancer and anti-inflammatory actions of vitamin 

D. Annu Rev Pharmacol Toxicol. 2011;51: 311-336. 

[73] Aranow C. Vitamin D and the immune system. J 

Investig Med. 2011;59(6):881-886. 5. 

[74] Garland CF, Gorham ED, Mohr SB, Garland FC. 

Vitamin D for cancer prevention: global perspective. 

Ann Epidemiol. 2009;19(7):468-483.  

[75] Grant WB. A review of the evidence supporting the 

vitamin D-cancer prevention hypothesis in 2017. 

Anticancer Res. 2018;38(2):1121-1136. 

[76] Keum N, Lee DH, Greenwood DC, et al. Vitamin D 

supplementation and total cancer incidence and 

mortality: a meta-analysis of randomized controlled 

trials. Ann Oncol. 2019;30(5):733-743.  

[77] Ong JS, Cuellar-Partida G, Lu Y, et al. Association of 

vitamin D levels and risk of ovarian cancer: a Mendelian 

randomization study. Int J Epidemiol. 2016;45(5):1619-

1630.  

[78] Vimaleswaran KS, Berry DJ, Lu C, et al. Causal 

relationship between obesity and vitamin D status: bi-

directional Mendelian randomization analysis of 

multiple cohorts. PLoS Med. 2013;10(2):e1001383. 

[79] National Cancer Institute. Vitamin D and Cancer 

Prevention. [Fact Sheet]. Updated May 2023.  

[80] Berridge MJ. Vitamin D deficiency accelerates ageing 

and age‐related diseases: a novel hypothesis. J Physiol. 

2017;595(22):6825-6836. 

[81] Fantini C, et al. Vitamin D as a Shield against Aging. Int 

J Mol Sci. 2023;24(6):5732. 

[82] Kim Y, et al. Serum 25-hydroxyvitamin D levels and 

risk of all-cause and cause-specific mortality: A 14-year 

prospective cohort study. Clin Nutr. 2024;43(2):456-

464. 

[83] Gaksch M, Jorde R, Grimnes G, et al. Vitamin D and 

mortality: Individual participant data meta-analysis of 

standardized 25-hydroxyvitamin D in 26,916 

individuals from a European consortium. PLoS One. 

2017;12(2):e0170791. 

[84] Annweiler C. Can Vitamin D Contribute to Life 

Expectancy? J Nutr Health Aging. 2023;27(7):1-7. 

[85] Meehan M, Penckofer S. The Role of Vitamin D in the 

Aging Adult. J Aging Gerontol. 2014;2(2):60-71. 

[86] Lanske B, Razzaque MS. Vitamin D and aging: old 

concepts and new insights. J Nutr Biochem. 

2007;18(12):771-779. 

[87] Ferri E, Casati M, Cesari M, Vitale G. Vitamin D in 

physiological and pathological aging: Lesson from 

centenarians. Endocr Metab Immune Disord Drug 

Targets. 2019;19(7):912-919. 

[88] Zhang Y, Tan H, Tang J, et al. Effects of vitamin D 

supplementation on prevention of mortality and chronic 

diseases: a meta-analysis of randomized controlled 

trials. Eur J Epidemiol. 2019;34(4):363-387. 

Paper ID: SR26816200943 DOI: https://dx.doi.org/10.21275/SR26816200943 1722 

http://www.ijsr.net/



