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ABSTRACT

Vitamin D deficiency is a prevalent public health issue in India, with significant implications for bone health,
immune function, and overall well-being. This abstract reviews trends in vitamin D status across various
demographics in India in last decade. It highlights the widespread prevalence of deficiency and insufficiency,
driven by factors such as limited sun exposure, dietary insufficiency, and socioeconomic disparities. Emerging data
indicates an increasing awareness and intervention strategies, including fortified foods and supplements. Despite
these efforts, gaps in public health policies and awareness remain, necessitating more comprehensive approaches to
vitamin D management. The review underscores the need for targeted public health initiatives, improved dietary
guidelines, and greater emphasis on preventive care to address the growing concern of vitamin D deficiency in
India. Future research should focus on longitudinal studies to better understand the evolving trends and
effectiveness of current interventions.
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INTRODUCTION

Vitamin-D deficiency has been noted very frequent nutritional deprivation in India as well as globally.™ Vitamin-D
synthesized in our body via skin and liver following sunshine exposure. Foods containing vitamin d are also natural
source while exogenous supplementation is popular in current scenario. 25-hydroxyvitamin D (25(OH)D) is
predominant metabolite of vitamin-D and is recorded as vigorous and reliable marker of vitamin D status.® Serum
vitamin-D level in form of 25-OH vitamin d is easily available in pathological labs over two decades. Plenty of studies
are published over 2 decades measuring 25(0OH) vitamin d level and estimating prevalence of vitamin d deficiency in
India.l**®! Most of the studies are hospital based and few are from community. Vitamin-D deficiency is widely reported
from every region of India despite having sunlight throughout the year. It could be attributed to several factors like
darkening of skin, increased pigmentation and covered clothing habits in few communities and lack of sufficient
dietary intake of vitamin-D. After availability of serum vitamin-D assay, it become popular among health care

providers to check serum levels and supplementation of vitamin-D in the form of injections, capsules and syrup forms.
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It is noted that vitamin-D deficiency trend is improving in studies from from the USA (2007-2017), Ireland (1993—
2013), Norway (1994-2008), and Canada (over 10 years of follow-up).l***" Seasonal variability of serum vitamin-D
should also be addressed because it also affects overall vitamin-D level as well as health status of person. Few of the

studies also drawn attention towards hypervitaminosis-D. and this is also reported increasingly over last decade.

Role of vitamin-D in various disorders
In last 2 decades there is surge in vitamin-D deficiency related studies in various disorders, especially focussing on
chronic diseases and metabolic disorders.

Metabolic Syndrome

Vitamin D in obesity reduces the risk of chronic inflammation in adipose tissue and has an inverse relationship with the
risk of abdominal obesity. Hence, vitamin D supplementation appears to be helpful for obese patients. It is already
known that obese patients with low serum vitamin-D levels have altered vitamin-D metabolism; conversely, weight
loss associated with reduced adipose tissue in obese individuals is linked to elevated circulation 25-OH vitamin-D
levels. In order to maintain serum 25-OH vitamin-D levels, patients with intestinal malabsorption syndrome and
obesity require vitamin D supplements that are two to three times higher.™ It has also been suggested that obesity may

have muddled the relationship between vitamin D and metabolic disorders.™*!

Hypertension

Vitamin D has been found to lower blood pressure and lipid levels in people with metabolic syndrome. A lack of
vitamin D may make metabolic syndrome more severe. Based on the findings of randomized control trials (RCTSs),
vitamin D supplementation appears to have a beneficial effect on both blood pressure and abdominal obesity.
Nevertheless, the majority of studies have shown that vitamin D administration is ineffective in treating chronic heart
failure, lowering myocardial cardiovascular events, heart attacks, or deaths related to cardiovascular disease. Regarding
this issue, a 1-year course of 4000 IU/day vitamin D3 therapy decreased triglyceride levels but had no effect on
cardiovascular disease, lipid profiles, or C-reactive protein levels in individuals with type 2 diabetes. Another study
found that giving patients with metabolic syndrome a 150,000 U bolus of vitamin D every three months did not change
their lipid profiles or inflammatory markers. Furthermore, compared to placebo or no intervention, a Cochrane review
of 159 RCTs indicated that vitamin D supplementation might lower all-cause mortality; however, vitamin D
supplementation had no discernible impact on mortality from cardiovascular events.?”

Diabetes Mellitus

Vitamin D functions as an anti-inflammatory in Type 2 diabetes mellitus, preventing the generation of cytokines, which
are important in reducing inflammation. By attaching to vitamin D receptors on pancreatic beta cells, vitamin D also
controls the release of insulin. Because of the activation of insulin receptors on the human insulin receptor gene
promoter, vitamin D also increases insulin sensitivity. It modifies the metabolism of fatty acids and activates
transcription factors in tissues responsive to insulin. Vitamin D administration enhanced insulin sensitivity, reduced

insulin resistance, and reduced systemic inflammation in pre-diabetic patients.*"!
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Rheumatoid arthritis
An autoimmune condition called rheumatoid arthritis causes inflammation of the synovium in joints, which destroys
bone and cartilage. Numerous observational studies have demonstrated a connection between the severity of rheumatic

illnesses and a lower serum 25-OH vitamin-D level.*®!

Sexual dysfunction

A 2019 Turkish study by Culha et al. found that 42 patients receiving tadalafil 5 mg as a phosphodiesterase-5 inhibitor
to treat erectile dysfunction did not see any improvement in sexual dysfunction. Patients receiving less than 20 ng/ml of
blood vitamin D were administered an oral vitamin D3 supplement (100,000 1U/week) for a duration of one month. The
participants continued taking 5 mg of tadalafil daily for the duration of this month. Before and after using vitamin D,
scores from the international prostate symptom score (IPSS) and the international erectile function index-erectile
function (IIEF-EF) were compared.®”!! To measure women's sexual function objectively, the female sexual performance
index (FSFI) was used at baseline and six months later. Women with vitamin D deficiency scored worse on the FSFI in
the three domains of libido, orgasm, and sexual enjoyment than women with insufficient vitamin D. Vitamin D
supplementation increased libido in both intervention groups and improved orgasm, sexual satisfaction, and total FSFI

score (p<0.05) in women who were vitamin D deficient.[??

Overall, studies show that treating men and women with vitamin D greatly enhanced their sexual function. More
research with larger sample sizes is required to show the benefits of measuring serum vitamin D levels and using

vitamin D supplements in the treatment of sexual dysfunction in both males and females.?*!

DISCUSSION

Since serum vitamin D test has become widely accessible, vitamin D insufficiency has become recognized as a major
global health issue. Increasing vitamin-D awareness among the general population and medical professionals is another
important aspect in the diagnosis of vitamin-D deficiency. In India, the practice of fortifying food and edible
ingredients with vitamin D is still relatively new. Pharmacological supplementation may have contributed to the
increase in serum vitamin-D levels. Pharmaceutical industry data shows that within the past five years, sales of
medicines that supplement with vitamin D have nearly doubled.?! An additional fascinating fact was that vitamin D

supplementation was more recommended for women.

It might be because medical professionals are more aware of the signs of vitamin D insufficiency in women. In India, it
has been observed that women in both rural and urban areas are more likely to be deficient in vitamin D.50-90% of
healthy people also have vitamin D deficiency, according to a number of population-based research.[*® Furthermore,
the majority of published studies on vitamin D insufficiency have small sample sizes. In a study conducted on about
5,000 adolescents, Marwah et al. found that the mean serum 25(OH) D level was 11.8 + 7.2 ng/ml."®! Serum 25(0OH)D
levels were reported by Shukla et al. in 26,346 seemingly healthy people who visited for a standard physical

examination between 2011 and 2014.

Of the subjects, they found that 59% (61% of the men and 31% of the women) lacked vitamin D. 5,527 patients' worth
of data from a north Indian tertiary care hospital were provided by Sharma et al. 59.4% of the patients had vitamin D
insufficiency, with a declining trend from 2011 to 2016. In a rural population in north India, Sahu et al.'s study on the

impact of seasonal fluctuation found that mean serum vitamin D levels were nearly twice as high in the summer as they
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were in the winter.*] Summertime increases in vitamin D production and sunshine exposure are related to the seasonal
fluctuation in serum 25(OH)D. Because of the increased solar zenith angle, the decreased sunlight exposure from wool
clothes, and the increased atmospheric pollution.

CONCLUSION

Lack of vitamin D is a global health issue. But over the past ten years, the pattern has changed. In clinical practice,
vitamin-D supplementation is widely utilized. The availability of serum vitamin-D assays in rural and small towns has
a role in the diagnosis of this illness and the recommendation of supplements for it. Social structure makes women
more vulnerable to vitamin-D insufficiency. One of the most important steps in reducing vitamin D insufficiency in the

population is the fortification of food and edible goods with the vitamin-D.

Learning pearls

¢ Vitamin-D deficiency is a global health issue.

o Easy availability of Serum 25(OH) vitamin-d assay is a major trend changer.

e Last decade has witnessed major change in vitamin-D deficiency related studies.
e Females are more vitamin-D deficient due to social structure of our society.

e  Use of vitamin-D supplementation exponentially increased in last 5 years.

o Fortification of food and edible items with vitamin-D may be a major step to curb vitamin-D deficiency.
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