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As early as the 1970, studies clearly showed that
migrant populations from Asian countries, when
exposed to higher latitudes, were unable to main-
tain optimal vitamin D levels [1-3]. Frank rickets
and osteomalacia were not uncommon in these
migrants. More recently, studies carried across
different countries in South and South East Asia
showed, with few exceptions, widespread preva-
lence of hypovitaminosis D, in both sexes and all
age groups of the population.

Several studies have demonstrated low serum
vitamin 25(OH)D levels in populations across
India [4-6]. In North India (27°N), 96% of ne-
onates [7], 91% of healthy school girls [8], 78 %
of healthy hospital staff [4] and 84% of pregnant
women [7] were found to have hypovitaminosis
D. The criteria used for defining hypovitaminosis
D in most of the studies was a serum 25(OH)D
level below 50nmol/L.
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A major concern is the high prevalence of hypo-
vitaminosis D among pregnant women and chil-
dren. Maternal serum 25(OH)D levels correlated
negatively with PTH levels and positively with
cord blood 25(OH)D levels [7]. Seasonal varia-
tion in serum 25(OH)D levels reflected as winter
hypovitaminosis D has been demonstrated in sev-
eral studies [9, 10]. Air pollution probably also
plays a role in large cities [11]. Hypovitamino-
sis D is equally prevalent among rural and urban
subjects [7] but in some studies urban subjects
are found to be more deficient [8, 12].

In South India (13°N), hypovitaminosis D is
equally prevalent among different population
groups [12, 13]. In a population-based study
showing the inverse relationship between meas-
ured serum 25(OH)D levels and PTH levels, vi-
tamin D levels were significantly higher in rural
compared to urban subjects [14].



Similar data have been obtained from Pakistan,
most disturbingly from infants [15, 16]. In Bang-
ladesh (24°N), hypovitaminosis D is common
in women regardless of age, lifestyle and cloth-
ing [17]. Prevalence of hypovitaminosis defined
as 25(OH)D levels below 37.5nmol/L was 38%
in Bangladeshi women from high income group
and increased slightly to 50% in women from
low income groups [18]. In Sri Lanka (7°N),
mean 25(OH)D among healthy females was
35.3nmol/L and 40.5% of them had 25(OH)D
values below 25nmol/L [19].

High prevalence of hypovitaminosis D in South
Asia can be explained by skin pigmentation and
traditional clothing. Air pollution and limited
outdoor activity further compounds this problem
in the urban population.

Vitamin D status of the population in South-East
Asian countries has received relatively less atten-
tion. However, the problem seems to be less se-
vere [20, 21]. Most studies used serum 25(OH)D
level of 75nmol/L as the cut-off. Prevalence of hy-
povitaminosis D (25(OH)D <75nmol/L) in post-
menopausal women was 47% in Thailand, 49%
in Malaysia, 90% in Japan and 92% in South
Korea [22]. The mean serum 25(OH)D concen-
tration was 48nmol/L in premenopausal women
from Indonesia (6°S) and Malaysia (2°N) [23]. In
the Oslo immigrant study prevalence of hypovi-
taminosis D was higher in those born in Pakistan
and lower in those born in Vietnam compared to
the other ethnic groups. Fatty fish intake and cod
liver oil supplements were important determinant
factors of vitamin D status in the groups studied
[24]. One small study in Thailand showed high
serum levels of 25(OH)D [21], possibly related
to its geographical location close to the equator.
Further studies are needed to confirm this. To
some extent these variations can be attributed to
the differences in serum 25(OH)D assay method-
ology in various studies.

Rickets appears to be common in Mongolia and
China (40°N) [25], and this is probably related
both to poor vitamin D status and low calcium
intake. In a study from north China (Beijing),
89% of Chinese adolescent girls had hypovita-
minosis D (serum 25(OH)D <50nmol/L) [26]
and 48% of old men had severe hypovitaminosis
D/frank vitamin D deficiency (<25nmol/L) [27].
Among postmenopausal women serum 25(OH)D

level was found to be lower amongst the Malays
(44+11nmol/L) than the Chinese (69+16nmol/L)
[28]. The relatively lower serum 25(OH)D level
among Malays can be explained by their skin pig-
mentation, lower outdoor activity levels or greater
fat mass. In Hong Kong, the mean serum 25(OH)
D was 71+27nmol/L in adults over 50 years of
age [29] but hypovitaminosis D was common
among elderly patients with fracture neck of fe-
mur [30]. In bottle-fed infants of Hong Kong (on
vitamin D fortified milk), serum 25(OH)D lev-
els were normal at 18 months [31]. A dual-cen-
tred study in China showed that more than 90%
of young women in Beijing and Hong Kong had
25(OH)D levels <50nmol/L. However, the mean
values were much lower in the north (Beijing) as
compared to the south (Hong Kong) (34 versus
9nmol/L; p<0.001) and 40% compared to 18%
of young women in Beijing and Hong Kong re-
spectively had 25(OH)D levels <25nmol/L [32].

Hypovitaminosis D in Japan (35°N) is more com-
mon in inactive elderly (mean 30nmol/L) and
women younger compared to older than 30 years
of age (mean 34nmol/L) [33]. Overall the vitamin
D status in Japan is relatively better to the regions
in South Asia and positively related to fish con-
sumption [33-35]. Prevalence of hypovitamino-
sis D (<30nmol/L) in women over 30 years old is
only 10.3% [33] and in active elderly (25(OH)D
<75nmol/L) is below 5% [34].

This widespread prevalence of vitamin D defi-
ciency/insufficiency has a deleterious effect on
bone mineral homeostasis and peak bone mass
achieved, and may subsequently reflect as low
bone mineral density [4, 26, 31, 36]. Intervention
studies with vitamin D supplements are under-
way in several of these populations.
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