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A B S T R A C T 

 

Vitamin D deficiency (VDD) is becoming serious concern for all around the world. As per medical 

evidences VDD is linked to the many diseases like hypertension, rheumatoid arthritis, muscle weak-

ness etc. This paper elaborates the important of VDD, related diseases, awareness about nutritional 

foods, role of sun bathing and the standard recommended exposure limit by World Health Organi-

zation (WHO) for different geographical region and for different age group of people. All these 

facts were also discussed in context to India. 
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It does not sound short of alarm bells to the public 

health and nutrition professionals, that vitamin D 

deficiency (VDD) is assuming epidemic propor-

tions in India and elsewhere cutting across differ-

ent age groups, societal sections, life stages and 

regions. With the mounting evidence of VDD be-

coming linked to the pathogenesis and / or pro-

gression of several disorders including cancer, 

hypertension, multiple sclerosis, rheumatoid ar-

thritis, osteoporosis, muscle weakness and diabe-

tes mellitus; vitamin D  is on the throes of becom-

ing an emerging area of interest among research-

ers of basic and applied medical sciences, includ-

ing those of health and nutrition the world over. 

Thus it is about time to accord contemporariness 

to the issue that it deserves in our native setting. 

The widespread deficiency of vitamin D merits 

adoption of policies that promote vitamin D status 

from deficient to adequate in masses. It is ironical 

that despite numerous reports of   association of 

vitamin D with a spectrum of disease develop-

ment, treatment and health maintenance, VDD is 

becoming widespread in occurrence. Originating 

in part from the diet but with a key source result-

ing from transformation by human exposure to 

sun shine, a great deal of the population suffers 

from VDD, especially owing to inadequate sun 

bathing. As a matter of fact, developing countries 

like India are experiencing a double disease bur-

den of infections and non communicable diseases 

(NCD’s) and revelations related to VDD and its 

health repercussions bode further ominous to the 

developing world. Lack of attention to the nutri-

tional deficiency aspect as a key causative factor 

in the development of a disease makes the latter 

masquerade as a  disorder of different origin caus-

ing people suffer for want of appropriate remedial 

action. The same can be the case with diseases 

lately attributed to VDD in relation to the revela-

tions pertaining to the non- classical physiological 

role of vitamin D. The ball can be set rolling by 

increasing the awareness among the nutritionists 

and health care professionals and, above all, in the 

general public, followed up by the drive to fortify 

Indian foods with vitamin D as a public health 

requirement. 

As the facts coming to the fore point out that peo-

ple of all age groups in several countries of the 

world are stricken with vitamin D deficiency, one 

finds but a few food options for vitamin D nutri-

tion, its key source remains the human exposure 

to sunshine that transforms subcutaneous ( under 

the skin) precursor - 7-dehydrocholesterol to vita-

min D3. Despite this natural bounty, a great deal 

of population suffers from VDD owing to inade-

quate sun exposure in tropics and scarce availabil-

ity of sunlight in temperate regions of the globe. 

Numerous reports point towards VDD becoming 

widespread without any let or hindrance on one 

hand and pointing towards vitamin D deficiency 

and disease development association on the other. 

Taking steps aimed at increasing the public 

awareness pertaining to VDD and its health reper-

cussions, facilitating VDD diagnosis, making peo-

ple realize the importance of sun bathing and de-

vising vitamin D intervention strategies that make 

food fortification with vitamin D as a means to 

combat this problem of immense health conse-

quence. 

As a matter of fact, VDD prevalence reports 

from across the continents point towards VDD as 

a global, untreated, unrecognized pandemic, ram-

pant even in countries with abundant sunshine. 

Health implications of this vitamin have also as-

sumed importance in the face of research findings 

that recognize non calcemic or pleiotropic effects 

(effects other than those pertaining to health and 

up keep of bones and teeth) of vitamin D as a po-

tentially significant component of the biologic 

action of vitamin D. Active vitamin D metabolite 

in the body; 1,25(OH)2 D (calcitriol), stimulates 

innate (macrophage; a white blood cell type, de-

rived) immunity by enhancing bacterial killing on 

one hand to curve infections and modulates adap-

tive (lymphocyte; another white blood cell type, 

derived) immunity to minimize inflammation and 

thereby reduces the occurrence/ management of 

autoimmune disease on the other. According to a 

bevy of research reports, calcitriol acts on target 

genomic receptors in several organ systems to 

control proliferation, differentiation, genetic ex-

pression and cell signaling to keep diseases like 

cancer, hypertension, multiple sclerosis, rheuma-

toid arthritis, osteoporosis, muscle weakness and 

diabetes mellitus under leash. Diagnosing vitamin 

D insufficiency, a costly and expert based affair, 

needs to be made accessible to the masses accom-

panied by appropriate vitamin D intervention pro- 
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grams and awareness strategies to raise vitamin D 

status to healthy levels. 

Apart from exposure to sunlight, humans also 

get vitamin D through dietary intake. There are 

only a few foods which contain vitamin D such as 

fatty fish salmon, mackerel, and sardine, irradi-

ated yeast, leafy vegetables and mushroom varie-

ties. It has been reported that egg yolk also con-

tain vitamin D in highly variable amounts but the 

sizeable cholesterol content of egg yolk with its 

adverse health repercussions makes it an impracti-

cal source of the vitamin. Other sources include 

mushrooms, portabella and shitake, raw or ex-

posed to Ultra Violet - B light; alfalfa (Medicago 

sativa subspecies sativa) and lichen (Cladina ar-

buscula). To make up for inadequate dietary sup-

ply of vitamin D, some selective foods such as 

milk and milk products, juices, bread and break-

fast cereals are also fortified with vitamin D. 

However, fortification as an option is not prac-

ticed in many developing countries including In-

dia. For intervention purposes, the industrial pro-

duction of vitamin D3 (cholecalciferol) is made 

by irradiating 7-dehydrocholesterol with ultra vio-

let-B (UVB) light followed by purification. The 

latter is a natural substance in wool grease 

(lanolin) harvested from sheep or other wool pro-

ducing animals. Likewise, ergocalciferol (D2) is 

produced by using ergosterol from yeast or mush-

rooms as a precursor for irradiation with UVB 

light. As vitamin D is scarcely present in the 

foods consumed by the vast majority of people of 

the Indian sub-continent, they have to look for 

sunshine option as a plausible alternative. How-

ever, the pigmented dark skin of our people, 

which otherwise offers protection from deleteri-

ous effects of UV rays present in sunlight, goes to 

adversely affect their dermal efficiency for vita-

min D synthesis from 7-dehydrocholesterol pre-

sent in the layer under the skin. Likewise, low 

level of 7-dehydrocholesterol in the dermal layer 

(inner skin layer) of lean individuals, especially 

the malnourished children and elderly, is another 

reason that results in low 7- dehydrocholesterol to 

vitamin D3 output, despite prolonged sun expo-

sure. In temperate regions, low intensity of 

sunlight hampers the skin option for vitamin D 

synthesis, especially in winter months. Thus cli-

mate, latitude and time of the day also dictate the 

efficiency of this mode of synthesis. Ozone layer, 

which absorbs UVB radiation above 290nm wave 

length, is responsible for synthesis of vitamin D3. 

It is the density of ozone layer that decides the 

amount of UVB rays that can reach the earth. 

Thinner the ozone layer more would be the 

amount of D3 synthesized due to increased trans-

mission of UVB. Zenith angle, the angle at which 

sunlight reaches the surface of earth is dictated by 

the thickness of ozone layer. Other factors that 

affect the zenith angle assumed no less impor-

tance in the synthesis of vitamin D through this 

option. 

VDD is a significant public health problem in In-

dia despite abundant sunshine. It is highly preva-

lent across all age groups from earlier infancy to 

elderly.  

Detection of Vitamin D deficiency- In the face of 

alarming prevalence of VDD, its status and cut 

offs have been most appropriately classified on 

the basis of serum 25(OH) D levels. It is impor-

tant to mention here that diagnostic testing for 

VDD is no easy task as it involves analysis of se-

rum 25(OH) D by radio-immuno assay (RIA) and 

related techniques which is a technical and costly 

affair and thus hardly accessible for common 

masses in developing countries. 

Intervention Strategies- WHO expert committee 

2004 recommends 200IU/day for adults with 

good to moderate sun exposure and 400IU/ day 

for those having sparse or no sun exposure. As 

per this Expert, Consultation committee, in coun-

tries falling near the equator (between latitudes 

420 N and 420S), the most physiologically rele-

vant and efficient way to acquire vitamin D by an 

uninterrupted 30 minutes skin exposure of the 

arms and face (without sunscreen) to sun. A dis-

ruption in sun exposure during this period annuls 

the whole process needing a fresh 30 minutes to 

start the process from scratch to completion. 

Since VDD is no less than an epidemic in many 

developed and developing countries, India being 

no exception despite sunshine in plentiful, its alle-

viation calls for vitamin D supplementation de-

pending upon the severity of inadequacy.  Among 

vitamins, vitamin D has turned out to be a multi-

faceted nutrient and health enhancer which has 

also become a missed out nutrient and seems out 

to make its presence felt through all round preva-
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er this homethruth is grasped the better. 
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