Editorial
STATUS OF VITAMIN D DEFICIENCY IN INDIA
Introduction
Vitamin D status has a profound effect on the growth and development of children and has
major implications for adult bone health. Optimal calcium and vitamin D nutrition for bone
mineral health during childhood and adolescence leads to adequate peak bone mass,
which acts as a safeguard against osteoporosis and susceptibility to fractures at later age.
In view of the above, industrialized countries have made fortification of milk and other food
products with vitamin D, a routine practice. In contrast, food fortification with vitamin D was
never considered in India due to widely held belief that adequate sunshine is available
throughout the year (8.4° and 37.6° N latitude). However, recent literature on bone mineral
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health from different parts of India shows evidence to the contrary. Widespread deficiency
with serum levels below 20 ng/ml (50 nmol/L) in all ages, genders, pregnancy/lactating women, and
socioeconomic groups is evident in more than 80% of the population residing in rural/urban India. Poor vitamin D
formation in Indians is probably as a result of poor sun exposure, due to cultural avoidance of skin exposure,
crowded houses with limited sun exposure, and work culture of staying indoors, vegetarian food habits, dark
skin complexion, atmospheric pollution sedentary lifestyle, and lack of vitamin D food fortification program.1,2
There is presently disagreement regarding the levels of serum 25 (OH)D that provide maximum health
benefits to the general public at large. The Institute of Medicine committee convened in 2011, based on
available literature on ca absorption, bone mineral density (BMD), rickets and osteomalacia, showed no additional
benefits on bone health with serum levels of 30 ng/ml over 20 ng/ml as recommended by Endocrine Society
Task Force guidelines. In fact, dose-response relationship between serum 25 (OH)D and bone mineral
parameters showed that 97.5% of general population are assured of sound bone health with serum 25 (OH)D
levels of 20 ng/ml.3 We tend to agree with their assessment as the peak bone density of active healthy Indian
men with adequate nutrition and no constraints to bone mineralization was comparable to that reported in
white US males with the mean serum levels of 25 (OH)D ranging between 22.5 and 93.5 nmol/L.4
Most studies in apparently healthy Asian Indians have revealed lower BMD and higher prevalence of
osteoporosis than white Caucasians.5-7 Recent large scale study on healthy Indians >50 years of age also
revealed significantly higher prevalence of osteoporosis (35.1%, F-42.5%, M-24.8%) in comparison to
US caucasions (F18%, M-6%), Europeans (F-21%, M-6%), Taiwanis (F-11.4%, M-1.6%) and Sri-Lankans
(F/M-5.8%) but similar to Chinese (F-50.1%, M-22.5%).8
In view of chronic vitamin D deficiency, low BMD, high prevalence of osteoporosis and the projection that
50% of all osteoporotic hip fractures in the world by the year 2050, will occur in Asia,9 sound urgent corrective
measures need to be undertaken to deal with this major public health issue of vitamin D deficiency. A multiprong
attack through (1) advocacy for regular sun exposure, (2) consumption of foods rich in vitamin D, (3) daily or
monthly intake of vitamin D supplements, and (4) food fortification strategies would be ideal. However, dietary
measures, sun exposure and supplementation strategies are unlikely to be effective, as majority of Indians are
vegetarians, changes in lifestyle has led to poor sun exposure, and proportion of Indians consuming vitamin D
supplements are very few. A systemic review10 evaluating several randomized control intervention studies
with vitamin D fortification in community dwelling adults show that 14/15 studies observed significant effect of
fortified food on serum 25 (OH)D concentration. Our two recent studies evaluating the impact of vitamin D
fortified milk supplement on vitamin D status of healthy school children aged 10 to 14 years have shown to be
a safe and effective strategy.11,12 Since food fortification strategies have consistently shown significant beneficial
effects on serum 25 (OH)D, many countries have opted for mandatory or voluntary food fortification with
vitamin D.10,13 Although, the adopted strategies for vitamin D fortification include both dairy as well as nondairy
foods, but dairy products have been most commonly used. It is time that the regulatory authorities, Government
of India, seriously consider fortification of commonly consumed food products in India which will pay rich
dividends in the long run.
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