ORIGINAL ARTICLE

e-ISSN: 2349-0659 p-ISSN; 2350-0964
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ABSTRACT

Background: Vitamin D deficiency is a matter of global concern. Various economic and lifestyle factors are associated with Vitamin D
deficiency. However, the knowledge regarding the factors associated with Vitamin D deficiency is limited in consideration with the Chandigarh
population, especially among adults. Aim and Objective: The present study aims at assessing the association of the Vitamin D deficiency with
various economic and lifestyle factors among the adult population of Chandigarh. Materials and Methods: A cross-sectional study was
conducted among 627 individuals of age group 30-70 years by adapting random sampling procedure. Economic and lifestyle particulars were
collected using a detailed questionnaire. Vitamin D levels were analyzed using chemiluminescent immunoassay method. Results: The mean
value of the Vitamin D level for the deficient, insufficient, and normal categories was reported to be 14.03 + 3.41 ng/ml, 25 £+ 3.16 ng/ml, and
36.96 +4.96 ng/ml, respectively. Vitamin D deficiency was significantly associated with occupation (P < 0.001), intake of multivitamin (P < 0.05),
exposure to sunlight (P < 0.001), and type of food intake (P < 0.05). Conclusion: Working in closed environment, inadequate exposure to
sunlight, lack of supplementation of multivitamin, and type of intake of food were possible factors significantly associated with the Vitamin

D deficiency.
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INTRODUCTION

Health of an individual is derivative of lifestyle. The general
awareness among people about vitamins and the benefits of their
use are found to be quite low. It is to be noted that the deficiency
of Vitamin D is also prevalent even among the people living
in countries falling in the equatorial region, receiving sunlight
in abundance. The researches reveal that the clothing habits,
induced by the traditions and religious practices, also cause
Vitamin D deficiency.™ The majority of the scientists opine that a
person is Vitamin D deficient, if her/his level of serum 25(0OH)D is
<20 ng/mlZ Bone mass in human body rises with the calcification
of bone during childhood till youth. Peak bone mass is primarily
dependent on Vitamin D status, intake of calcium, and physical
activity.® Obesity and Vitamin D are inversely proportional. Several
studies suggested that excessive calorie intake leads to higher
body mass index, leading to low Vitamin D status.”! The relative
risk increases with the chronic exposure to excessive alcohol,
leading to decline in level of Vitamin D level.” In addition, Vitamin
D plays an important role in immunity modulation. Individuals
with lower level of Vitamin D are more prone to upper respiratory
tract infection in recent years than those having sufficient level of
it, irrespective of the season, age, gender, body mass, and race.”

Chandigarh, known as the city beautiful, is a well-planned
city of India. Planned on the concept of grid iron pattern by world
fame architect planner, Le Corbusier, Chandigarh has wide open
roads, open spaces, places of recreation such as Sukhna Lake, Rose
Garden, Rock Garden, Children parks, neighborhood parks, and
good quality of public health, educational, and transport services.
On the whole, the quality of life is very good comparison to several
other capital and metropolitan cities in India. Notwithstanding all
this, there are a large number of people who suffer from deficiency
of Vitamin D. According to a recent study conducted on adult
population of Chandigarh, the overall deficiency among the adult
population of Chandigarh was found to be 44.97%.5!
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MATERIALS AND METHODS

The study is based on primary source of data collected through
a well-structured questionnaire from the field, conducted during
December 2017 and March 2019. Random sampling technique
was adopted to identify a sample size of 627 individuals in the age
group of 30-70 years collected from urban localities of Chandigarh.

The present study was conducted with an objective to assess
the associated risk factors of Vitamin D deficiency among the adult
population Chandigarh of age group ranging from 30 to 70 years.
Chandigarh falls within 30°44'14N latitude and 76°47'14E longitude.
A random sampling procedure was adopted. Data collection was
carried out from December 2017 to March 2019 from various parts
of Union Territory Chandigarh. Background information of all the
subjects regarding their age, occupation, diet, etc., was collected
using a detailed questionnaire. Informed consent was taken from
each participant and ethical clearance for conducting the study
was obtained from the Institutional Ethical Committee. The sample
size was calculated by applying the formula (n = Za2 x p x g/d2)
with 95% of confidence interval and 5% probability of type 1 error.”!

Exclusion Criteria: Subjects having any chronic liver disease,
long illness, history of medication with corticosteroids, hormone
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replacement therapy, and any record/history of surgery were
excluded from the study. Pregnant women were also excluded
from the data collection.

The estimation of the Vitamin D of the participants was done
by chemiluminescence immunoassay. The levels of Vitamin D
were classified into three categories, that is, normal range (>30-
100 ng/ml), Vitamin D insufficiency (21-29 ng/ml), and Vitamin D
deficiency (0-20 ng/ml)."%

Statistical Analysis

The collected data were analyzed by employing Statistical Package
for the Social Sciences version 21.0. Differences of categorical
variables between normal and Vitamin D deficient participants
were computed using Chi-square analysis. The level of significance
for all analysis was set at P < 0-05 and a confidence interval of 95%.

REesuLTs

The overall mean of the Vitamin D level of the adult population of
Chandigarh was found to be 23.48 + 10.37 ng/ml. The mean value
of the Vitamin D levels for the deficient, insufficient, and normal
categories was reported to be 14.03 + 3.41 ng/ml, 25 = 3.16 ng/ml,
and 36.96 + 4.96 ng/ml, respectively.

Table 1 presents the coverage particulars of the adult
population of Chandigarh of the age group of 30-70 years. It
is evident from the above table that in occupation category,
entrepreneurs were present in the highest percentage. Maximum
number of the individuals were reported with no calcium intake.
The enormous number of the participants was found to have
no Vitamin D intake. Intake of multivitamin was observed to be
negligibleascomparedtothe nointake of multivitamin.Participants
having exposure to sunlight for 0-15 min and 15-30 min were
present in comparable percentage but the proportion of the
individuals having no exposure to sunlight was found to be
highest. Alcohol consumers were present in very less percentage
as compared to individuals having no consumption of alcohol.
The proportion of the participants practicing vegetarianism was
marginally higher than those who were having non-vegetarian
diet intake. Ovo-vegetarian diet intake was followed by the least
number of participants. Majority of the participants were unaware
of the knowledge regarding the health ailments caused due to
Vitamin D deficiency.

Table 2 presents the association of the economic and
lifestyle parameters with the Vitamin D deficiency among the
adult population of Chandigarh. The adult participants had been
categorized into two groups of Vitamin D levels, that is, normal and
deficient.

It is evident from the table that a substantial proportion
of normal participants (14.5%) were government employees
while 46%, 22.9%, and 16.5% were entrepreneurs, private job
professionals, and homemakers, respectively. A considerable
proportion of the deficient participants (34%) were government
employees while 10.6% were entrepreneurs. The proportion of
the private employees and homemakers in the deficient adult
population was found to be 13.1% and 42.2%, respectively. The
difference between the two groups of Vitamin D levels with
respect to occupation was found to be statistically significant as
portrayed from the Chi-square value (134.618**). The enormous
percentage of the normal individuals (85.5%) was found to have no
intake of calcium. The percentage of normal participants reported

Table 1: Coverage particulars of adult population of Chandigarh

(n=627)

Variables Frequency Percentage
Occupation

Government jobs 146 233

Entrepreneurs 189 30.1

Private job 116 18.5

Homemaker 176 28.1
Intake of calcium

No 526 83.9

Yes 66 10.5

Irregular 35 5.6
Intake of Vitamin D

No 553 88.2

Yes 50 8

Irregular 24 3.8
Intake of multivitamin

No 575 91.7

Yes 37 59

Irregular 15 24
Exposure to sunlight

None 201 321

0-15min 144 23

15-30 min 145 23.1

More than 30 min 137 219
Alcohol consumption

Yes 162 258

No 464 74

Irregular 1 0.2
Type of intake

Veg 280 44.7

Non-veg 262 41.8

Ovo-vegetarian 85 13.6
Hypovitaminosis D knowledge

Yes 172 274

No 455 72.6

with the regular and irregular calcium intake was 7.8% and 6.7%,
respectively. The percentage of the deficient participants reported
with the no intake, regular intake, and irregular intake of calcium
was 80.9%, 14.2%, and 5.0%, respectively. The difference between
the two groups of Vitamin D levels with respect to intake of calcium
was found to be statistically non-significant. The proportion
of the normal participants with no intake, regular intake, and
irregular intake of Vitamin D was observed to be 89.4%, 7.3%,
and 3.4%, respectively. The difference between the two groups
of Vitamin D levels with respect to intake of Vitamin D was found
to be statistically non-significant. About 88.3%, 7.8%, and 3.9% of
the normal participants were reported to have no, regular, and
irregular intake of the multivitamin.The percentage of the deficient
participants with no, regular, and irregular intake of multivitamin
was 95.4%, 2.5%, and 2.1%, respectively. The difference between
the two groups of Vitamin D levels with respect to intake of
multivitamin was found to be statistically significant as portrayed
from the Chi-square value (8.686*). The proportion of the normal
participants reported with no exposure, exposure for 0-15 min,
15-30 min, and >30 min of sunlight was 15.6%, 17.9%, 36.9%, and
29.6%, respectively. About 45.7% of deficient participants were
reported to have no exposure of sunlight.

About 23.4%, 17%, and 13.8% of the deficient participants
were found to have sunlight exposure for 0-15 min, 15-30 min,
and >30 min, respectively. The difference between the two groups
of Vitamin D levels with respect to exposure of sunlight was
found to be statistically significant as evident from the Chi-square
value (61.816**). The percentage of the normal participants with
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Table 2: Association of the economic and lifestyle factors with
Vitamin D deficiency

Variables Vitamin D range Chi- P-value
Normal, Deficient,  square
n (%) n (%)
Occupation
Government jobs 50 145 96 34 134,618 0.001**
Entrepreneurs 159 46 30 106
Private Jobs 79 229 37 131
Homemakers 57 165 119 422
Intake of calcium
No 153 855 228 809 4656 0.098
Yes 14 78 40 142
Irregular 12 67 14 50
Intake of Vitamin D
No 160 89.4 246 87.2 0741 0.690
Yes 13 7.3 27 9.6
Irreqular 6 34 9 3.2
Intake of multivitamin
No 158 883 269 954 8.686 0.013*
Yes 14 738 7 25
Irregular 7 3.9 6 2.1
Exposure to sunlight
None 28 156 129 457 61.816 0.001**
0-15min 32 179 66 234
15-30 min 66 369 48 17.0
More than 30 min 53 296 39 138
Alcohol consumption
Yes 44 246 68 241 0.645 0.724
No 135 754 213 755
Irregular 0 0 1 0.4
Type of food intake
Veg 75 419 145 514 7.281 0.026*
Non-veg 88 49.2 103 36.5
Ovo-vegetarian 16 89 34 121
Hypovitaminosis D
knowledge
Yes 46 257 79 280 0.297 0.586
No 133 743 203 720

Association of Vitamin D deficiency among the study participants for
economic and lifestyle variables *Differences were considered statistically
significant at P < 0.05 remarked by (*) and highly significant marked by at
P < 0.001 denoted by (**).

regular intake and no intake of alcohol was 24.6% and 75.4%,
respectively. The proportion of the deficient participants with
regular intake, no intake, and irregular intake of alcohol was 24.1%,
75.5%, and 0.4%, respectively. The difference between the two
groups of Vitamin D levels with respect to alcohol consumption
was found to be statistically non-significant. The frequency of
the normal participants feeding on vegetarian, non-vegetarian,
and ovo-vegetarian diet was observed to be 41.9%, 49.2%, and
8.9%, respectively. The proportion of the deficient participants
consuming vegetarian, non-vegetarian, and ovo-vegetarian
diet was 51.4%, 36.5%, and 12.1%, respectively. The difference
between the two groups of Vitamin D levels with respect to type
of intake was found to be statistically significant as evident from
the Chi-square value (7.281%). The percentage of the normal
participants having knowledge of the hypovitaminosis D was
25.7% and with no knowledge of same was 74.3%. About 28%
of the deficient individuals were reported to have awareness
regarding hypovitaminosis D and 72% of them were unaware of
the hypovitaminosis D deficiency. The difference between the
two groups of Vitamin D levels with respect to hypovitaminosis D
knowledge was found to be statistically non-significant.

Discussion

Occupation was found to have a significant association with the
Vitamin D levels (P < 0.001) in our study which is in agreement with
the study conducted on Korean wage workers."" No significant
association was observed between the occupation and Vitamin D
deficiency among the population of Hyderabad.!'? Intake of calcium
was found not to be associated with the Vitamin D levels in our study.
A Germany based reported that only calcium supplementation had
not been significantly associated with the serum Vitamin D levels in
elderly women.""¥ In Hungary-based study, a significant association
between Vitamin D levels and calcium supplementation was
found.' A study conducted on the individuals in New England also
reported a significant association between D levels and calcium
supplementation.™ A study conducted on Chinese adults had
shown that there is non-significant association between the Vitamin
D supplementation and Vitamin D deficiency which is in coherence
with our study."® There was a strong association reported between
Vitamin D supplementation and serum Vitamin D levels reported in
other studies."”'8

In our present study, there was a significant association
observed between the Vitamin D levels and multivitamin intake
(P < 0.05). A significant association between Vitamin D levels
and multivitamin was suggested by a study conducted on the
population of the USA.'”) The exposure to sunlight had significant
association with the Vitamin D levels in the present study (P < 0.001)
which was in agreement with a study done on Chinese population.
i'sl Several studies had suggested a significant association between
the Vitamin D levels and sunlight exposure.'*2! The consumption
of alcohol was found to have no association with the Vitamin D
deficiency in the present study which is in accordance with some
studies.""22" A significant association between the alcohol intake
and Vitamin D levels was reported in a study on Korean population.
22 Type of food intake impacts the level of vitamin D in human. In this
study, it was observed that the type of food intake was significantly
associated with the Vitamin D deficiency (P < 0.05) whereas in a
study conducted on population of Hyderabad, it was found to be
non-significant.™? In our present study, the knowledge regarding
the hypovitaminosis D was not reported to have a significant
association with the Vitamin D levels which was in agreement with a
study conducted on the population of Northwest England.’®

CoNcLUSION

Modern working environment and urbanized houses have very
lesser exposure to sunlight which would be the causative factor for
the Vitamin D deficiency. The lack of multivitamin supplementation
and type to food intake were found to be the determinants of
Vitamin D deficiency.
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