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  We performed a cross-sectional study 
in 4th grade elementary students (9–10 
years old) in Toyama, Japan, from June 
through July 2011. To recruit approxi-
mately one third of the same-age children 
in the city, 14 schools were randomly se-
lected out of 65 schools. All of the eligible 
children (n = 1,193) in these selected 
schools were asked to participate in this 
study. The survey used a Japanese version 
of the ISAAC questionnaire, which was 
distributed through teachers of the par-
ticipating schools and completed by the 
parents. The questionnaire included ques-
tions regarding backgrounds, such as gen-
der, parental history of asthma, parental 
smoking, and early entrance to kindergar-
ten ( ! 1 year old). Blood samples were col-
lected, body size (height and weight) was 
measured by nurses at the school, and the 
serum 25 OH vitamin D 3  concentration 
was quantified using a radioimmunoas-
say. Vitamin D deficiency was defined as 
a serum level  ! 20 ng/ml, and insufficien-
cy was defined as a serum level of 20–29 
ng/ml  [2] . This study protocol was ap-
proved by the institutional review board 
(IRB) of the University of Toyama, and the 
parents and children gave their written in-

   Dear Sir, 
 There has been accumulating evidence 

indicating that an adequate concentration 
of vitamin D is protective against allergic 
diseases in children  [1, 2] . However, most 
of these findings have been reported from 
North America and European countries, 
and there are only a few studies from other 
regions of the world, including Asia. The 
article by Bener et al.  [3]  demonstrated that 
vitamin D deficiency was the major pre-
dictor of asthma in Qatari children. The 
authors measured serum vitamin D levels 
in 483 children with asthma and 483 
healthy nonasthmatic children and 
showed that asthmatic children had sig-
nificantly lower vitamin D levels com-
pared with nonasthmatic children, sup-
porting the hypothesis that there is a 
strong association between vitamin D de-
ficiency and asthma risk. Although their 
study was the first epidemiological study 
on this association in the Middle East, 
there have been a few studies evaluating 
this association in East Asia. Recently we 
conducted a population-based study in 
Japanese children and found that there 
was no relationship between serum vita-
min D and the prevalence of allergic dis-
eases. 
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formed consent to be enrolled into the 
study.

  Of the 1,193 children enrolled, 23 par-
ents declined to participate. After omit-
ting 7 children from whom a sufficient 
blood volume could not be obtained and 
48 children whose questionnaire was not 
adequately completed, 1,115 children were 
analyzed. Among these children, the prev-
alence of current asthma, rhinoconjuncti-
vitis, eczema, and any of these diseases was 
10.2, 19.4, 14.7, and 36.4%, respectively ( ta-
ble 1 ). More than 60% of the children had 
insufficient or deficient vitamin D levels, 
and the prevalence of normal vitamin D 
levels was significantly lower in girls com-
pared to boys, suggesting that boys might 
play outside more often than girls do. Mul-
tivariate analysis showed that there was no 
association between serum vitamin D sta-
tus and the prevalence of allergic diseases, 
even after adjusting for confounding fac-
tors, such as gender, obesity (BMI  6 95th 
percentile), parental history of asthma, pa-
rental smoking, pet owning, and early en-
trance to kindergarten ( ! 1 year old) ( ta-
ble 2 ).

  There is extensive evidence showing 
that vitamin D has potent immunomodu-
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latory properties, and its deficiency is as-
sociated with many chronic illnesses, in-
cluding cancer and autoimmune, infec-
tious, cardiovascular, and allergic diseases 
 [4] . Many epidemiological studies, includ-
ing the study of Bener et al.  [3] , support 
this association. However, we could not 
find an association between vitamin D in-
sufficiency and allergic diseases, even af-
ter adjusting for several confounding fac-
tors. Although this study was performed 
during the summer season in Toyama, lo-
cated at 36° N, vitamin D insufficiency was 
found in more than 60% of the children, 
with similar rates reported in the USA and 
Europe  [5] . Consistent with our results, 
Deverux et al.  [6]  showed that there was no 
difference in serum vitamin D levels be-
tween adult asthma patients and age- and 
gender-matched control subjects in the 

UK. Hollams et al.  [7]  showed that there 
was no significant cross-sectional associa-
tion between serum vitamin D levels and 
current asthma in 6- or 14-year-old chil-
dren in the UK. Our results cannot exclude 
a role of vitamin D earlier in life. A pro-
spective study showed that higher mater-
nal vitamin D intake during pregnancy 
decreased the risks for asthma and allergic 
rhinitis in offspring at the age of 5 years, 
although maternal serum levels of vitamin 
D were not measured  [8] . Another cohort 
study revealed that low vitamin D levels at 
6 years of age were associated with asthma 
at 14 years of age in boys  [7] . Apart from 
serum vitamin D levels, vitamin D recep-
tor gene polymorphisms might be associ-
ated with allergic diseases  [9] . Further 
studies will be needed to provide a clear 
answer to the hypothesis that vitamin D 

could have a role in preventing the devel-
opment and reducing the morbidity of al-
lergic diseases.
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Table 1. B aseline characteristics of the study participants

Total Boys Girls p valuea

(n = 1,115) (n = 564) (n = 551)

Current allergic diseases
Asthma, n (%) 114 (10.2) 55 (9.8) 59 (10.7) 0.334
Rhinoconjunctivitis, n (%) 216 (19.4) 111 (19.7) 105 (19.1) 0.426
Eczema, n (%) 164 (14.7) 81 (14.4) 83 (15.1) 0.403
Any diseases, n (%) 406 (36.4) 210 (37.2) 196 (35.6) 0.303

Obesity
BMI ≥95th percentile, n (%) 98 (8.8) 48 (8.5) 50 (9.1) 0.752

Serum vitamin D, ng/ml
Deficiency (<20) 109 (9.8) 47 (8.3) 62 (11.3)
Insufficiency (20–29) 563 (50.5) 255 (45.2) 308 (59.0) <0.001
Sufficiency (≥30) 443 (37.7) 262 (46.5) 181 (32.8)

a  �2 analysis for evaluating gender differences.

Table 2.  Association between vitamin D status and the prevalence of allergy diseases

25 OH vitamin D3
ng/ml

Current asthma Current rhinoconjunctivitis Current eczema A ny allergy diseases

n (%) adjust-
ed OR*

95% CI n (%) adjust-
ed OR*

95% CI n (%) adjust-
ed OR*

95% CI n (%) adjust-
ed OR*

95% CI

<20 (n = 109) 10 (9.2) 1.06 0.51–2.21 21 (19.3) 0.85 0.48–1.50 16 (14.8) 0.84 0.46–1.55 35 (32.1) 0.73 0.46–1.18
≥20 to <30 (n = 563) 63 (11.2) 1.22 0.80–1.88 101 (17.9) 0.80 0.58–1.12 78 (13.9) 0.83 0.58–1.20 202 (35.9) 0.93 0.71–1.22
≥30 (n = 443) 41 (9.3) 1 94 (21.2) 1 70 (15.8) 1 169 (38.1) 1

OR  = Odds ratio; CI = confidence interval. ORs were determined for each 25 OH vitamin D3 category with respect to the reference group (≥30 ng/ml).
* Adjusted for gender, obesity (dichotomous, BMI ≥95th percentile), parental history of asthma, parental smoking, pet owing, and early kindergarten 

(dichotomous, before age 1 year).
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