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ABSTRACT

Background: Vitamin D deficiency is major public health threat throughout the world, particularly
among people living in low income nations like Nepal. It is a steroid hormone, vital for asserting calcium
homeostasis and optimizing bone health. Decreased concentrations of vitamin D result in changes in calcium
and phosphorus homeostasis, secondary hyperparathyroidism, bone loss, osteoporosis, and an increase
in fracture risk. Vitamin D deficiency is determined as a level of 25-hydroxy vitamin D reduces to less
than 25ng per milliliter. The aim of this study was to review the vitamin D condition and population-based
occurrence of vitamin D deficiency, in western region of Nepal, in adult. A secondary aim was to examine
determinants of vitamin D deficiency and its occurrence by gender, ethnicity and other demographic factors
within this population.

Methods: A cross sectional laboratory based experimental study was done in total of 2158 subjects
(19-60yrs) who visited United Reference Laboratory from 20th July, 2014 to 17th December, 2015. Data
were collected on subjects from that days visit, including age, sex, self -declared ethnicity and place where
they live. Determination of vitamin D was performed in serum of subjects in fully automated Cobas e411
analyzer. Data analysis was done by SPSS version 20.0 software.

Results: Out of 2158 subjects (692 male, 1466 female), 1590 (73.68%) had vitamin D deficiency, whereas
only 568 (26.32%) had optimum level of vitamin D. Females were more deficient than male by 5.29%
(P=0.016). Deficiency of vitamin D was found significant in all season, but deficiency percentage increases
during winter (81.62%) and spring (88.82%) as compared to autumn (57.07%) and summer (70.39%)
(P=0.00). 1t was found that Brahmins were significantly more deficient of vitamin D as compared to other
ethnic group (P=0.00).

Conclusion: There is high prevalence of vitamin D deficiency in 73.68% of working adult population of
Western Region of Nepal. This finding evinces that vitamin D deficiency is significantly associated with
gender, season, and ethnicity variable.
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BACKGROUND

Vitamin D denotes cholecalciferol, produced by the
action of ultraviolet light with a wavelength of 290-320
nm on 7- dehydrocholesterol in the skin of humans. Once
made in the skin or ingested, vitamin D is transported
to the liver from kidney where it is hydroxylated into 25-
hydroxy vitamin, which is the major circulating form of
vitamin D [1].

Vitamin D is a steroid hormone with pleiotropic effects
on calcium and phosphorus metabolism and the immune
system[2].

Vitamin D is essential for maintaining calcium homeostasis
and bone health. Low concentrations of vitamin D lead
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to alterations in calcium and phosphorous homeostasis,
secondary hyperparathyroidism, bone loss, osteoporosis,
and an increase in fracture risk [3]. The standard method
of assessing vitamin D status is by measuring serum
concentration of the major circulating metabolite of
vitamin D, 25-hydroxy vitamin D [25(OH)D] [3].
Low levels of 25-hydroxy vitamin D [25(OH)D], the
principal circulating storage form of vitamin D, are present
in as many as one third to one half of otherwise healthy
middle-aged to elderly adults [4]. The high prevalence of
low vitamin D status is assumed to result from inadequate
sun exposure [5]. Increasing urbanization that results in
poor outdoor activity and greater pollution, coupled with
skin pigment, may further compound this problem
[6]. Although there is no consensus on optimal levels of
25- hydroxy vitamin D as measured in serum, vitamin D
deficiency is defined by most experts as a 25-hydroxy
vitamin D level of less than 20 ng per millilitre [7].

Over the past two decades, several national population-
based epidemiological studies in the United States,
Canada, United Kingdom, and New Zealand have
reported that 52-77% of the populations had 25(OH)
D levels <75 nmol/l and 18% to 36% had levels <50
nmol/l [8]. In Australia, vitamin D deficiency has been
identified as a problem in certain subgroups, including
elderly people, dark skinned and veiled women and those
living in residential care [8].

The aim of this study was to assess the vitamin D
status and population-based prevalence of vitamin D
deficiency in western region of Nepal. This is the first
epidemiological study to have evaluated the vitamin D
status in western region of Nepal. A secondary aim was
to examine determinants of vitamin D deficiency
and compare the prevalence rates by gender, ethnic, and
other demographic factors within this population.

METHODOLOGY

Study population

We studied 2158 patients (19-60 years) who visited
United Reference Laboratory from 20th July, 2014
to 17th December, 2015. Exclusion criteria included a
chronic illness and use of medications known to affect
bone metabolism. All participants provided oral informed
consent. The Committee on Clinical Investigation, URL
approved the protocol.

Data collection
Data were collected on patients from that day’s visit,
including age, sex, self-declared ethnicity and place
where they live.
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Laboratory measurements
One blood sample (5 mL) was obtained in gel tube for
each subject and serum was separated by the use of
centrifuge to estimate vitamin D [25(OH)D]. Vitamin
D estimation was performed in the United Reference
Laboratory (URL) using kits provided by the Roche.
Serum 25(OH)D levels were measured by automated
electrochemiluminescence (ECLIA, Cobas e411, Roche
diagnostics, Germany). On the basis of serum 25(OH)D
concentrations, patients were divided into 3 diagnostic
categories, as rounded to the nearest integer. Subjects
with 25(OH)D level concentration less than 10ng/ml
were classified as severe deficiency, 10 to 24ng/ml as
mild- moderate deficiency and greater than or equal to
25ng/ml as optimum level [9].

Statistical analysis

Data analysis was done by using Statistical Package for
the Social Sciences (SPSS) Version 20.0. Mean value and
standard deviation were represented as mean +S.D. Data
with P value <0.05 were considered to be significant.

RESULTS

The present article is based on laboratory based cross
sectional study of 2158 samples of adult (19-60 years).
Population aged less than 19 years and greater than
60 years were not included in this study, only working
population were included. This report is focused on
the distribution and determination of vitamin D status
in the adult population of western region of Nepal.

Status of vitamin D on the basis of level and gender

Out of total 2158 samples collected from participants
laboratory, 394 subjects
(18.26%) were under severe deficiency whereas nearly
greater than half, (55.42%) 1196 accounted for mild to
moderate deficiency,

visiting united reference

and only remaining (26.32%)
568 have optimum levels of vitamin D
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Figure 1: Vitamin D status of adult population



In the context of male and female, out of 692 male, 119
(17.20%) were in severe deficient phases, 366 (52.89%)
were in mild to moderate deficient phases and remaining
207 (29.91%) had optimum levels of vitamin D. Similarly
out of 1466 female, 275 (18.76%) were severely deficient,
830 (56.62%) were mild to moderately deficient and
remaining 361 (24.62%) had optimum levels of vitamin
D. Comparatively, in the overall perspective, female
showed more Vitamin D deficiency than male as shown
in Figure 2 and table 1.
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of population were severely deficient, 54.63% of
population were in mild to moderately deficient phase and
11.18% had optimum level of vitamin D in spring (Figure
3). This study utterly indicates most of people were
vitamin D deficient especially during winter (16.19+9.71)
and spring (14.68+9.41) as compared to summer (20.93+
9.61) and autumn (24.44+10.93). Vitamin D is found at
optimum level mainly in autumn and in summer. This
study elucidates, people are more deficient of vitamin
D in spring and then in winter as a whole.
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Figure 2: Status of Vitamin D among Male and
Female

Table 1: Mean value and standard deviation of
Vitamin D

Total Male Female
25(OH)D
Trends Mean S.D. Mean S.D. Mean S.D.
Severe 6.49 249 683 202 635 221
deficient
Mild- 17.20 416 1729 397 1716 424
Moderate
deficient
Optimum 33.19 8.08 33.06 799 336 814
levels

Status of vitamin D on the basis of season

Seasonal wise study reveals, 10.30% of population were
severely deficient, 60.08% of population were in mild to
moderate deficient phase and 29.62% of population had
optimum level of vitamin D in summer. Similarly 5.40%
of population were severely deficient, 51.65% of
population were in mild to moderate deficient phase and
42.93% of people had optimum level in autumn, whereas
in winter 28.88% of population were severely deficient,
53.33% of population were in mild to moderate deficient
phase and 17.79% had optimum levels. Likewise, 34.18%
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Figure 3: Seasonal wise Vitamin D patterns
Status of vitamin D on the basis of ethnicity

The study shows, all ethnic group population were
vitamin D deficient, out of which, Brahmins were most
deficient, followed by Chhetri, Dalit, Newar, Gurung and
other ethnic groups whereas Magar community was least
deficient of vitamin D. This study shows, in all ethnic
groups vitamin D is significantly deficient, and amongst
them, most in Brahmin and least in Magar (Figure 4).
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Figure 4: Distribution of vitamin D among ethnic

group

DISCUSSION

This was cross-sectional laboratory based experimental

study, conducted mainly to determine prevalence of
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vitamin D deficiency and compare prevalence rate with
gender, season and ethnicity in western region of Nepal.
According to this study, the prevalence rate of vitamin D
deficiency was 73.68% (1590 out of 2158 subjects)
in adult population. This study showed significant
deficiency of vitamin D in adult population of Western
Region of Nepal. Similar data was presented in the study
conducted by Gannagé-Yared et al., showing 72.8% of
population affected by hypovitaminosis D [10]

This study elucidated females were significantly more
deficient of vitamin D as compared to male (70.08% vs.
75.37%) (P=0.016). This is due to socio economic status
as most of male were exposed to external environment
that is working outside at sun for long time. Study by
Roomi et al. in India also found similar outcome, that is
female are significantly more deficient than male [11],
which is also supported by Verdoia et al [12], Gannagé
Yared et al [10], and also by Bolland et al. [13].
Deficiency of vitamin D was found significant in all
season, but more deficient during winter (81.62%) and
spring (88.82%) as compared to autumn (57.07%)
and summer (70.39%) (P=0.00), which was similar to the
findings of van der Mei et al , Goswami et al and Daly
et al [14, 8, 15] . Study done in Australian population
by Gill et al [16] and Korean adults by Choi [17] also
demonstrated the similar outcome.

In context of ethnicity wise comparison of prevalence
rate of vitamin D deficiency, there were still no any data
available related to it, but in our study, vitamin D was
found significantly more deficient in Brahmin (77.7%)
and least in Magar (61.9%) (P=0.00).

CONCLUSION

Our study shows significant deficiency of vitamin D
among working population of Western Region of Nepal.
The prevalence of insufficiency is significantly more
in female population than in male population. It is also
observed that vitamin D is significantly less deficient in
summer and autumn as compared to winter and spring.
It is less deficient in Magar as compared to other ethnic
groups. This finding evinces, vitamin D variation is
significantly associated with gender, season, and ethnicity

variable.
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