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Allergic diseases among Asian children in the United States
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To the Editor:

Recent studies have uncovered remarkably elevated rates of allergic disease among Asian
immigrants to Australia,X and previous studies in the United Studies suggest that children
of Asian immigrants may have higher risks of eczema and food allergy but lower rates of
asthma.23 However, because nationally representative surveys typically have small numbers
of Asian participants, there is little population-level data on the prevalence of allergic
diseases among Asian children in the United States. The National Health Interview Survey
provides a unique data source to explore the effect of Asian race on allergy as Asians were
oversampled beginning in 2006. Using National Health Interview Survey data from 2007
to 2016, we sought to determine the prevalence of allergic disease among Asian-American
children and to examine the contribution of child and parental migration to estimates of
disease burden.

Children 17 years and younger were included. Allergic conditions and race were defined
on the basis of self-report. Children of Asian race were further questioned about Asian
subcategory, and data on Asian-Indian, Chinese, and Filipino subcategories were made
available. Other Asian subpopulations were grouped for purposes of analysis on the basis
of small sample size. Survey weights, sampling units, and strata were used in all analyses
to create a nationally representative sample and account for the complex survey design.
We first examined the overall prevalence of allergic diseases by race. Next, to understand
the effects of race independent of age, sex, family income relative to federal poverty

level, and parental and child nativity, we used multivariable logistic regression models that
included these factors. Interaction terms and stratification were used to evaluate for effect
modification by race and age (see this article’s Methods section in the Online Repository
at www.jacionline.org), and analyses of Asian subpopulations were performed. All analyses
used Stata/IC version 14.2 (Stata Corporation, College Station, Tex), and non-Hispanic
white children were used as the reference population, except for subpopulation analyses, in
which non-Asian children were used as the reference population because of constraints of
sampling methodology (see this article’s Methods section in the Online Repository).

Sample size and demographic information are presented in Tables E1 and E4 in this
article’s Online Repository at www.jacionline.org. In unadjusted analyses, Asian children
had somewhat higher rates of food allergy (6.2% vs 5.5%) and eczema (11.8% vs 11.2%),

ckeetl@jhmi.edu.


http://www.jacionline.org
http://www.jacionline.org

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Dunlop and Keet

Page 2

and lower rates of asthma (5.7% vs 9.0%), than non-Hispanic white children (see Tables E1
and E5 in this article’s Online Repository at www.jacionline.org). This was true even though
Asian children had much higher rates of birth outside the United States (20.3% vs1.5%)

and foreign-born parents (76.9% vs 6.2%) than did white children, factors that were both
found to be protective against all 3 allergic diseases. Thus, in analyses adjusted for the
protective effects of nativity, Asians had even higher risk of food allergy and eczema, and
also had a higher risk of asthma, compared with non-Hispanic white children, with odds
ratios (ORs) of 1.22 (95% ClI, 1.05-1.42), 1.47 (95% ClI, 1.31-1.64), and 1.15 (95% ClI,
1.00-1.32), respectively (Table I).

Thirty-nine percent of reporting parents were males and 61% were females, and there was
no interaction between sex of reporting parent and parental nativity on the allergic outcomes
(data not shown). There was no significant interaction between race and nativity (see Table
E3 in this article’s Online Repository at www.jacionline.org) or race and age on the odds of
food allergy or eczema. There was evidence that the relationship between race and asthma
did differ by age category but not by nativity, with Asian race conferring higher odds

of asthma in all but the 12- to 17-year-old group (see Table E2 in this article’s Online
Repository at www.jacionline.org).

We then examined Asian subpopulations, finding markedly higher rates of all allergic
diseases in Filipino children compared with non-Asian children in adjusted models: OR,
1.57 (95% Cl, 1.25-1.98) for food allergy, 1.51 (95% CI, 1.25-1.82) for eczema, and
1.38 (95% CI 1.13-1.69) for asthma (Fig 1). There were trends toward increased odds

in the remaining Asian subpopulations for food allergy (Asian Indian: OR, 1.16, 95%
Cl, 0.89-1.47; Chinese: OR, 1.23, 95% CI, 0.88-1.58; and Other Asian: OR, 1.30, 95%
Cl, 1.01-1.60), and eczema (Asian Indian: OR, 1.18, 95% Cl, 0.91-1.45; Chinese: OR,
1.48, 95% Cl, 1.16-1.81; and Other Asian: OR, 1.29, 95% ClI, 1.06-1.52). Of the Asian
subpopulations, only Filipinos demonstrated an elevated rate of asthma compared with
non-Asian populations (Asian Indian: OR, 0.79, 95% Cl, 0.57-1.08; Chinese: OR, 0.74, 95%
Cl, 0.51-1.07; and Other Asian: OR, 0.81, 95% ClI, 0.64-1.03).

Taken together, these findings suggest an increased propensity for allergic diseases among
Asian populations in the United States that fully emerges only after accounting for the
protective effect of foreign child and parental birth. With subsequent generations, the
increased risk of allergic disease in immigrant populations may become more pronounced
as the protective effect of foreign birth wanes. This increased propensity for allergic disease
may reflect gene by environment interaction or epigenetic modification. Environmental
exposures in this population, as well as in-country rates of allergic diseases, should be
further studied.

Asian populations are not homogeneous, and we found especially high rates of all 3 allergic
diseases, including asthma, among Filipino-American children, which is notable given that
asthma was less prevalent in Asian children overall. It remains unclear why certain Asian
subpopulations are protected against asthma but have a much higher risk of eczema and food
allergy, whereas others demonstrate increased risk of all 3. Further research into the genetic
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and environmental risk factors responsible for the different propensities to these diseases
may provide broader insight into the mechanisms of these diseases.

The protective effect of birth outside the developed world has been previously
demonstrated,* but the effect of parental birth has been less consistent, with some studies
demonstrating higher rates of allergic diseases in children of immigrants®7 and others
finding a protective effect of parental immigration on asthma and eczema.® It is thought that
microbial exposures may explain the protective effect of birth outside the United States on
allergy, but how foreign parental birth may affect a child’s risk of allergy is much less clear,
and may reflect cultural practices, dietary habits, or awareness of allergic diseases. Further
research into the specific mechanisms by which child and parental nativity may affect the
development of allergic disease is needed.

Limitations of this study include self-report of allergic disease,® which lacks specificity,
and which may be highly influenced by medical care and parental knowledge. In addition,
self-reported place of birth and inability to discern more than 1 generation of immigration
or duration of residence in the United States limit the specificity of analyses. Furthermore,
because of survey design, data on only 1 parent were available, although nativity status
concordance is greater than 80% in married couples.® Granular data regarding children’s
racial origin, particularly for those of mixed race, were not available nor were data on some
smaller Asian subgroups. However, these limitations are balanced by the uncommon and
distinctive nature of this nationally representative survey with detailed data about Asian
populations and subpopulations, a group identified in previous studies to potentially be at a
higher risk for allergic disease, yet one that has remained relatively unstudied in the United
States. Data regarding immigration, an important modifier of allergic disease, were also
available for both parents and children, allowing adjustment for this important and dynamic
measure.

In conclusion, our study demonstrates increased prevalence of food allergy, eczema, and

asthma among Asian children once adjusted for child and parental nativity, along with a

pronounced risk of these diseases in the Filipino population, an important population for
future study with 57% higher odds of food allergy, 51% higher odds of eczema, and 38%
higher odds of asthma.
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Refer to Web version on PubMed Central for supplementary material.
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Odds of allergic diseases among Asian subpopulations compared with non-Asian children,
adjusted for age, sex, and income. Other Asian includes Asian subpopulations without
sufficient numbers for reporting, such as Korean, Japanese, and mixed Asian children.
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