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Abstract: Introduction: Majority of population of India including the state of Punjab lives in areas receiving ample sunshine
throughout the year. Despite this fact various studies have shown wide prevalence of vitamin D deficiency in Indians. There is a need to
establish reference ranges for vitamin D in Indian population as the referral values currently being used are based on western studies.
The actual prevalence of vitamin D deficiency then needs to be re-evaluated in our population based on these new reference ranges.
This is because a large number of Indians have lower levels of vitamin D without actual signs and symptoms of deficiency. Aims &
Objectives: The present pilot study was planned to get a preliminary estimate of vitamin D levels present in healthy normal population
of Punjab. Methodology: The study subjects included were 52 healthy adults who did not have any signs and symptoms of Vitamin D
deficiency. Serum Vitamin D levels were estimated in all the subjects by Chemiluminiscence method. Other parameters measured were
serum Calcium, Phosphorous, Albumin, Total protein, Alkaline Phosphatase (ALP) & Cholesterol. Results: Vitamin D levels in the
subjects ranged from 10.5 to 49.19 nmol/l with a mean value of 16.88 nmol/l. None of the subjects had sufficient levels(75-250 nmol/l) of
vitamin D whereas 45 had frank deficiency ( <25nmol/l) & 7 had insufficient levels (25-74nmol/l). Therefore 86.5% of subjects had
deficient levels of vitamin D. The levels of other parameters like serum Calcium, Phosphorous, ALP, Albumin, Total Protein &
Cholesterol were within normal limits in all the subjects. There was no significant correlation between vitamin D levels & the other
parameters like calcium, ALP, & Cholesterol. Conclusion: The present study gave us a preliminary estimate of vitamin D levels in
normal healthy outdoor population. There is an urgent need to conduct further studies on a much larger scale with more parameters in
the general population of India of different age groups, sexes and ethnic groups to re-evaluate the reference ranges currently being used
to label Indian population as vitamin D deficient.
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1. Introduction
2. Materials & Methods
There is widespread prevalence of vit D defi in the world
and it is re-emerging as a major health problem globally(1).
But it is seen that VDD is not uncommon in India
also(2,3,4,5)and has been reported in all age groups including
toddlers, school children, pregnant women, neonates, adult
males & females residing in rural or urban areas(6,7,8,9,10,11,12).
This high prevalence has been attributed to a number of
factors like poor sun exposure, skin complexion, vegetarian
food habits & a lack of vitamin D fortification programme in
our country, older age, female sex and increasing
pollution(1,2,4,5,13). Although there is adequate sunshine in
India high temperatures during daytime and sultry humid
climate are deterrants to sun exposure(2).
The reference ranges currently used for evaluating vitamin D
levels in Indians are the same as given in Western
literature(2,14,15,16,17). There are almost no studies till date
done in Indian population for the purpose of establishing
reference ranges for our country. This is important as India
being a country with ample sunshine has such high
prevalence of vitamin D deficiency.
Even though many factors can lead to vitamin D deficiency
there is a doubt as to whether we are following the correct
reference ranges for our country. Therefore the present study
was planned with the purpose of evaluating vitamin D status
in normal individuals.
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The present study was conducted after obtaining permission
from the ethics committee of the hospital. The study was
carried out in 52 adult subjects after obtaining informed
consent from them. The study subjects included were
relatives of patients visiting out patient of surgery
department of the hospital. They were apparently healthy
individuals who had ample exposure to sunlight, worked
outdoors, did not use sunblock and included field workers,
agriculturists, policemen, labourers etc. Only those
individuals were included in the study who had no signs &
symptoms of vitamin D deficiency & were not taking any
vitamin D supplements. Various parameters like vitamin D,
calcium, phosphorous, total proteins, albumin , Alkaline
Phosphatase(ALP) & cholesterol were evaluated in serum of
these subjects. Vitamin D levels were analysed on a
chemilumiscent analyser. The reference ranges of vitamin D
followed in this study were those specified with the
chemilumiscent analyser.
Deficiency - < 25 nmol/L
Insufficiency - 25-74 nmol/L
Sufficiency - 75-250 nmol/L
Toxicity
- > 250 nmol/L
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3. Results
Vitamin D levels in the 52 study subjects ranged between
10.5 & 49.19 nmol/L with a mean level of 16.88 nmol/L.
None of the subjects had sufficient levels of vitamin D
whereas 86.5% had frank deficiency and 13.46% had
insufficient levels (Graph 1). Levels of all other parameters
like Calcium, Phosphorous, ALP, Total Protein, Albumin &
Cholesterol were within normal limits (Table 1). There was
no significant correlation seen of levels of vitamin D with
other parameters like Calcium, ALP & Cholesterol (Table
2).

4. Discussion
Vitamin D is very essential for the normal functioning of our
body as it serves many functions. It has been directly related
to bone health in men & women of all ages(18). Maternal
vitamin D sufficiency is required for proper fetal& tooth
development(19,20). Also vitamin D deficiency has been
associated with increased prevalence of type II Diabetes
Mellitus, cardiovascular disorders, auto-immune disorders
like multiple sclerosis, tuberculosis, many types of
malignancies like that of prostate, breast, ovaries, bladder,
colon etc(4,21,22,23,24). The elderly have strong need for
vitamin D as cancers & osteoporotic fractures are the most
likely among them and they spend less time in sunlight and
their efficiency of photoproduction is less(25,26,27,28).
Numerous Indian studies have shown widespread deficiency
in all ages, sexes and people of all walks of life(2,3,4,6,7,8,9,10).
In our study we wanted to make a preliminary survey of
vitamin D levels in normal healthy population and see how
many people were deficient according to the currently used
reference ranges. We excluded children and elderly subjects
from the study and we found that out of 52 subjects none
had sufficient levels of vitamin D. We did not see any
correlation between the low vitamin D levels & calcium
levels, between vitamin D & ALP levels and between
vitamin D & cholesterol levels. This means there was no
decrease in serum calcium levels with grossly decreased
calcium levels. Also the precursor required for vitamin D
synthesis ie cholesterol was also within normal limits in the
study subjects. Similarly ALP levels were also not affected
by low vitamin D levels. All this raises a doubt as to whether
we are following the correct reference ranges for our country
where the population has access to ample sunlight.
References to other studies in literature further confirmed
our doubts as discussed in the following paragraphs.
Kanekar A et al(3) observed widespread vitamin D deficiency
without any signs & symptoms of disease. They found no
correlation between vitamin D levels & symptoms of disease
& between severity of vitamin D deficiency & number of
symptoms displayed. This study observed a subclinical
preosteomalacic state for individuals with vitamin D
deficiency
producing
non-specific
musculoskeletal
symptoms like backache, joint pains, generalised body
aches. The authors were not able to explain absence of
clinical osteomalacia in individuals with very low vitamin D
levels & thought that even at low vitamin D levels there
maybe enough 1,25(OH)2D3 to maintain homeostasis.
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It is common knowledge that Vitamin D deficiency causes
secondary hyperparathyroidism(2). But in a study by
Marwaha RK et al(29) the anticipated PTH(Parathyroid
Hormone) response to low 25(OH)D levels was absent in
half of the patients of the study. Also there was no
correlation of BMD(Bone marrow density) with 25(OH)D.
The editorial by Vishwanath P et al(30) expresses that there
may have been overestimation of vitamin D deficiency in
our country and have also emphasized that population based
studies need to be done to first establish reference ranges for
India as till now the ranges used are those specified by the
companies supplying kits or are based on international
standards. This is a very similar opinion as ours.
According to Harinarayan(31) also a vast intensive
programme is required covering the whole country to
establish acceptable reference ranges after taking into
account the numerous factors that determine vitamin D
levels and its synthesis in an individual.Therefore it is
imperitive to review the reference ranges to be followed in
our country.It is possible that Indians may require lower
levels of vitamin D to maintain homeostasis as compared to
the western world.

5. Conclusion
There is an urgent need to review the reference ranges
followed for vitamin D in our country to label an individual
as vitamin D deficient. Further well planned studies on a
vast scale on a larger population are required alongwith
carefully thought of measureable parameters to help
determine reference ranges for India. After doing so if
vitamin D deficiency still seems widely prevalent in our
country , then supplementation and food fortification will
have to be resorted to in order to check the rising epidemic
of vitamin D deficiency.
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Table 1: Minimum/maximum/mean/SD values
vit D
nmol/L
min 10.5
max 49.19
mean 16.88
S.D 9.68

CALCIUM
mg/dl
8.4
10.1
8.99308
0.33595

PHOS
mg/dl
3.5
5.3
4.2962
0.4463

ALP
U/L
69
185
104.9
24.98

TPR
gm/dl
7
8.9
7.992
0.367

ALB
gm/dl
3.8
4.9
4.35
0.251

CHOL
mg/dl
140
290
173.6
24.88

Table 2: Correlations between different parameters
Ca & Vit D
Ca & Alb
Vit D & ALP

P value
0.8636
0.4052
0.7541

Significance
NS
NS
NS

Graph 1: Graph Showing Vitamin D Levels in Patients
(10.5-49.19 nmol/L)
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