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TABLE I. Population characteristics

Characteristic N 5 427

Sex: male 270 (64)

Race

Black 340 (82)

Hispanic 54 (13)

Other 21 (5)

Age (y) 6 (5-8)

Site

Boston 43

Bronx 43

Chicago 9

Others 4

Body mass index (kg/m2) 16.7 (15.5-18.6)

Season

Fall 25

Winter 25

Spring 25

Summer 25

25-Hydroxyvitamin D (ng/mL) 18.0 (12.9-23.2)

Values are n (%), percentages, or medians with (interquartile ranges).
Winter birth in inner-city asthmatic children
is associated with increased food allergen
sensitization risk

To the Editor:
Food allergies affect as many as 1 in 13 children in the United

States,1 and estimates suggest that the prevalence is increasing.2

Understanding factors that affect the development of food allergy
is a particular area of interest, with theories including timing of
food introduction, season of birth, environmental exposures,
and both excess and deficiency of vitamin D.3 Season of
birth may affect the development of food allergy by several
mechanisms, including infectious exposures, indoor allergen
exposure, and vitamin D status during the first year of life.
Vitamin D has been postulated to have a role in the allergic
response primarily by means of inhibition of the inflammatory
response of innate immune cells.4 Using previously collected
serum samples and historical information from an Inner-City
Asthma study,5 we sought to uncover the potential role of
season of birth, and because of the capability of measuring
vitamin D status in the population, the potential effect of serum
vitamin D on the development of food allergen sensitization in
an inner-city asthmatic cohort.

Four hundred twenty-four samples from the National
Institutes of Health-National Cooperative Inner-City Asthma
Study5 were available for analysis of serum 25-hydroxyvitamin
D levels.

Vitamin D was characterized as both a continuous variable and
as a dichotomous variable using 20 ng/mL as a cutoff on the basis
of the distribution of vitamin D within the population. The
Pearson x2 test was used for comparison of categorical data, and
the Kruskal-Wallis test was used for testing between quantitative
and categorical data: for example, food and environmental
allergen sensitization. The relationship between food allergen
sensitization and season of birth (winter—December, January,
and February; spring—March, April, and May; summer—June,
July, and August; fall—September, October, and November)
was also examined. Season of birth was analyzed as a proxy for
vitamin D levels in the first year of life.6 Because of known
differences in vitamin D status and race,7 analyses were
performed on the black portion of the population because the
overwhelming majority of our population was black (n 5 340;
Table I). Statistical analyses were performed using R (http://
www.r-project.org/).

This inner-city asthmatic population, the overwhelming
majority of which was from northern latitudes (96%), was
64% male, with a median age of 6 years (Table I); 82% of the
individuals were black and 13% Hispanic. Participants were
sensitized to foods and select environmental allergens, as shown
in Table E1 of this article’s Online Repository at www.jacionline.
org.

No significant relationship was detected between vitamin D
status and food allergen sensitization, environmental allergen
sensitization (Table E1), environmental allergen exposure, or
likelihood of clinically relevant food allergy on the basis of
established predictive values for allergic reactivity to milk, egg,
or peanut (data not included). A trend toward significance was
noted for egg sensitization and vitamin D status (P 5 .07)
(Table E1), although we do not have an explanation for this trend.
In models adjusting for the current vitamin D level, a significant
relationship was detected between winter birth and increased
likelihood of sensitization to egg white, peanut, or soy and a trend
toward significance for wheat sensitization (P 5 .06) (Fig 1).
Data were also analyzed adjusting for time of year when the blood
sample was drawn, and no changes in results were observed
(data not included).

Investigators have reported various associations between food
allergen sensitization and either fall or winter birth. Keet et al6

recently reported a strong relationship between fall birth and an
increased likelihood of developing food allergy in a white cohort
of children from the National Health and Nutrition Examination
Survey III database, and Mullins et al8 have shown significantly
higher rates of foodallergy inAustralian childrenborn in fall/winter
than in spring/summer. We are the first to report a positive
correlation between winter birth and sensitization to egg, peanut,
and soy in a predominantly black, inner-city population.

A common hypothesis linking the season of birth with the
development of allergen sensitization implies that vitamin D
deficiency in a neonate may be responsible.9 Season of birth may
affect vitamin D status during infancy, a period of time when the
developing immune systemmay be particularly susceptible to the
acquisition of allergen sensitivities. One limitation of our analysis
is that samples in our cohort were taken in later childhood, after
sensitization had likely occurred in most of the individuals,
and thus current vitamin D status may not have a bearing on
preexisting sensitivities. Thus, we used season of birth as a proxy
for vitamin D status in the first year of life, which has previously
been shown to be reflective of seasonal associations with food
allergy,6 though this is clearly not a precise measurement. In
addition to the effect of season of birth on vitamin D status, one
must consider its effects on infectious exposures (eg, winter
viruses) and indoor allergen exposures, factors we were not
able to measure in the first year of life in our cohort.
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FIG 1. Association between specific IgE values and season of birth for black participants. Each bar
represents the geometric mean and vertical lines the standard error of the mean.
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Another limitation to the interpretability of vitamin D status
and food allergen sensitization in our cohort may be that most of
the individuals were either vitamin D deficient or insufficient at
the time of serum acquisition (see Fig E1 in this article’s Online
Repository at www.jacionline.org), which limits interpretability
based on the lack of normal controls within the population. How-
ever, we also saw no relationship of food sensitivity to vitamin D
levels when analyzed as a continuous variable (data not shown).

Our data suggest an important role between season of birth and
the development of food allergen sensitization. In addition to
vitamin D status, other factors may affect the development of
allergen sensitivity for an infant born during winter, including
exposure towinter viruses, global geographic location, and indoor
allergen exposure. Additional considerations during the first year
of life include the effects of breast-feeding and cesarian birth,
factors we were not able to analyze in our sample. Given the lack
of food allergy history in our population and variability in vitamin
D levels with other ethnicities, we caution against drawing firm
conclusions with regard to the presence of clinical reactivity and
vitamin D status in other ethnicities; however, these data are
suggestive of a relationship that warrants further investigation.
Future epidemiologic studies should prospectively measure
numerous factors, including vitamin D status and the develop-
ment of allergy, in a diverse population.
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FIG E1. Distribution of 25-hydroxyvitamin D (ng/mL) among black partic-

ipants (n 5 340). In the box plot, boxes represent the IQR, which contains

data between the 25th and 75th percentiles. Whiskers extend to the

1.5 IQR beyond each box. Circles represent extreme observations. The

median is represented by a vertical line within the box. In the histogram,

the superimposed solid line over the histogram corresponds to the

Gaussian theoretical curve for the distribution. IQR, Interquartile range.
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TABLE E1. Association between specific IgE and total 25-hydroxyvitamin D for black participants

Allergen Category of specific IgE (kU/L) All (n 5 340)

25-Hydroxyvitamin D (ng/mL)

P value5-20 (n 5 209) 20-54 (n 5 131)

Egg (kU/L) Negative 0.34 290 (85.3) 172 (82.3) 118 (90.1) .07

Positive 0.35-32.3 50 (14.7) 37 (17.7) 13 (9.92)

Milk (kU/L) Negative 0.34 269 (79.1) 162 (77.5) 107 (81.7) .43

Positive 0.35-99.3 71 (20.9) 47 (22.5) 24 (18.3)

Cod (kU/L) Negative 0.34 314 (92.4) 192 (91.9) 122 (93.1) .83

Positive 0.35-94.8 26 (7.65) 17 (8.13) 9 (6.87)

Wheat (kU/L) Negative 0.34 260 (76.5) 161 (77.0) 99 (75.6) .86

Positive 0.35-81.3 80 (23.5) 48 (23.0) 32 (24.4)

Peanut (kU/L) Negative 0.34 282 (83.2) 178 (85.6) 104 (79.4) .18

Positive 0.35-75.3 57 (16.8) 30 (14.4) 27 (20.6)

Soy (kU/L) Negative 0.34 281 (82.6) 176 (84.2) 105 (80.2) .42

Positive 0.35-48.6 59 (17.4) 33 (15.8) 26 (19.8)

Shrimp (kU/L) Negative 0.34 242 (71.2) 145 (69.4) 97 (74.0) .42

Positive 0.35-646 98 (28.8) 64 (30.6) 34 (26.0)

Dermatophagoides farinae (kU/L) Negative 0.34 235 (69.1) 147 (70.3) 88 (67.2) .62

Positive 0.35-100 105 (30.9) 62 (29.7) 43 (32.8)

Cockroach (kU/L) Negative 0.34 205 (60.3) 126 (60.3) 79 (60.3) .99

Positive 0.35-100 135 (39.7) 83 (39.7) 52 (39.7)

Alternaria (kU/L) Negative 0.34 207 (60.9) 129 (61.7) 78 (59.5) .77

Positive 0.35-100 133 (39.1) 80 (38.3) 53 (40.5)

Total IgE (kU/L) 196 (71.3-522) 197 (73.2-521) 195 (69.7-514) .84

Values are n (%) or medians with (interquartile ranges).
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