
Race, Ancestry, and Development of Food-Allergen
Sensitization in Early Childhood

WHAT’S KNOWN ON THIS SUBJECT: Racial disparities in food
sensitization have been described in inner-city populations.
However, clear understanding of racial disparities is difficult in
US populations with significant ancestral diversity, because self-
identified race is imprecise, compared with genetic ancestry.

WHAT THIS STUDY ADDS: Black children were more likely to be
sensitized to multiple foods. Only some of the differences were
associated with genetic ancestry. African ancestry was
particularly notable for increased risk of peanut sensitization at
levels associated with clinical reactivity.

abstract
OBJECTIVE: We examined whether the risk of food-allergen sensitiza-
tion varied according to self-identified race or genetic ancestry.

METHODS: We studied 1104 children (mean age: 2.7 years) from an
urban multiethnic birth cohort. Food sensitization was defined as spe-
cific immunoglobulin E (sIgE) levels of �0.35 kilo–units of allergen
(kUA)/L for any of 8 common food allergens. Multivariate logistic re-
gression analyses were used to evaluate the associations of self-
identified race and genetic ancestry with food sensitization. Analyses
also examined associationswith numbers of food sensitizations (0, 1 or
2, and �3 foods) and with logarithmically transformed allergen sIgE
levels.

RESULTS: In this predominantly minority cohort (60.9% black and
22.5% Hispanic), 35.5% of subjects exhibited food sensitizations. In
multivariate models, both self-reported black race (odds ratio [OR]:
2.34 [95% confidence interval [CI]: 1.24–4.44]) and African ancestry (in
10% increments; OR: 1.07 [95% CI: 1.02–1.14]) were associated with
food sensitization. Self-reported black race (OR: 3.76 [95% CI: 1.09–
12.97]) and African ancestry (OR: 1.19 [95% CI: 1.07–1.32]) were asso-
ciated with a high number (�3) of food sensitizations. African ancestry
was associated with increased odds of peanut sIgE levels of�5 kUA/L
(OR: 1.25 [95% CI: 1.01–1.52]). Similar ancestry associations were seen
for egg sIgE levels of�2 kUA/L (OR: 1.13 [95% CI: 1.01–1.27]) and milk
sIgE levels of�5 kUA/L (OR: 1.24 [95% CI: 0.94–1.63]), although findings
were not significant for milk.

CONCLUSIONS: Black childrenweremore likely to be sensitized to food
allergens and were sensitized to more foods. African ancestry was
associated with peanut sensitization. Pediatrics 2011;128:e821–e829
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Food allergy can be a severe, poten-
tially life-threatening illness, with an
estimated prevalence of �3% among
US children.1–3 A recent National Health
and Nutrition Examination Survey–
based prevalence study of food allergy
showed a threefold increase in the
rate of food allergy among black sub-
jects and, in particular, racial differ-
ences for peanut allergy.1 Similarly, a
recent, non–population-based study of
young children at high risk, including
multiple ethnicities, suggested that
nonwhite subjects had a higher rate of
peanut sensitization at a level more
likely to be associated with clinical
peanut allergy.4 Previous surveys of
food allergy5,6 were not designed to
evaluate food allergy in minority
populations.

Although self-identified race is an im-
portant proxy for ethnocultural differ-
ences and has been used to investigate
racial disparities, it is an imprecise es-
timate, compared with genetic ances-
try.7 This is particularly true for the
growing proportions of people in the
US population who self-identify as
members of ethnic groups with ad-
mixed ancestry, such as black and His-
panic groups.8 Genetic ancestry has
been shown to be associated with a
number of biological measurements,
including lung function, white blood
cell count, and creatinine clear-
ance.9–11 The associations of genetic
ancestry with food sensitization re-
main unexplored, despite recent sug-
gestions of racial disparities.

With our urban, multiethnic, birth co-
hort, we sought to determine (1)
whether the presence of sensitization
to food or the number of foods to
which a child was sensitized varied ac-
cording to self-reported race/ethnicity
and (2) whether these outcomes were
associated with genetic ancestry, as
estimated by using a set of ancestry
informative markers (AIMs). Second-
arily, we sought to corroborate

whether there were racial disparities
and ancestry associations with re-
spect to elevated levels of specific im-
munoglobulin E (sIgE) for allergens
(milk, egg, and peanut), which typically
are associated with clinical reactivity
among children 1 to 5 years of age.

METHODS

Patient Population

The Boston Birth Cohort (BBC) is a
general-population,multiethnic cohort
that includes subjects from a range of
socioeconomic strata, from inner-city
poor people to a smaller number of
middle class subjects.12,13 Any mother
who was admitted to the labor and de-
livery floor at the Boston Medical Cen-
ter and delivered a live singleton infant
was eligible to participate. Mother-
infant pairs were recruited 24 to 72
hours after delivery. If BBC subjects
planned to receive primary pediatric
care at the Boston Medical Center,
then the mother also was invited to
have her child participate in the post-
natal follow-up study, the Children’s
Health Study (CHS),13 with visits sched-
uled at 6 to 12 months and 2, 4, and 6
years. Subjects who provided consent
are interviewed by using a structured
questionnaire at all visits. Medical re-
cords for the mother and infant are
reviewed by using a standardized ab-
straction form, to obtain clinical data
and birth outcome data.

The current CHS enrollment includes
1794 subjects (enrollment of 91% of all
subjects approached from the BBC). Of
subjects enrolled in the CHS, key out-
come and covariate data and genetic
ancestry information were available
for 1104 subjects (61.5% [1104 of 1794
subjects]) for this analysis. These peo-
ple did not differ from subjects in the
CHSwhowere not included, in terms of
key sociodemographic variables in-
cluding gender, self-identified race,
and socioeconomic status (SES) mea-
sures, including the mother’s highest

level of education and annual house-
hold income (data not shown). The BBC
and CHS study protocols were ap-
proved by the Boston University Medi-
cal Center institutional review board
and the Children’s Memorial Hospital
institutional review board.

Determination of Self-identified
Race

The race/ethnicity variable was based
on mothers’ self-reports of race, in
keeping with the policy of the National
Center for Health Statistics regarding
reporting of infants’ race.14 For this
analysis, race was categorized as non-
Hispanic black, non-Hispanic white,
Hispanic, or “other.” More than one-
half of the participants in our “other”
group were of Afro-Caribbean origin.
Given the small number of Asian par-
ticipants (n� 21) and the wide differ-
ence in African ancestry between self-
identified Asian participants and the
majority of those in the “other” group,
we excluded Asian subjects.

Determination of Genetic Ancestry

To determine global genetic ancestry,
we genotyped 150 AIMs that were se-
lected randomly from an admixture
mapping panel15 to be highly informa-
tive among 3 ancestral populations
(African, European, and Asian), with
averaged � (allele frequency differ-
ence between 2 ancestral populations)
of�0.5. For our analysis, we estimated
individual ancestral proportions with
Structure 2.3.1 (University of Chicago,
Chicago, IL) by using the 144 AIMs that
had call rates of�98.0%. The variable
for individual African ancestry was ex-
pressed in 10% increments, for ease of
interpretation.

Assessment of Sensitization to
Foods

At the 2-year visit, sIgE concentrations
in plasma for each of 8 food allergens
(egg white, cow’s milk, peanut, soy,
shrimp, walnut, wheat, and cod) were
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measured by using the ImmunoCAP
test at Quest Diagnostics (Madison,
NJ), according to the manufacturer’s
protocol (range: 0.35 to �100 kilo–
units of allergen [kUA]/L). Sensitiza-
tionwas defined as sIgE levels of�0.35
kUA/L. The number of food sensitiza-
tions for each subject was categorized
as 0 (reference), 1 or 2, or �3 foods.
For allergen (egg, milk, and peanut)
sIgE levels, values for children with un-
detectable levels were set at 0.175
kUA/L, which was one-half of the lower
limit of detection (0.35 kUA/L), to allow
logarithmic transformation. Peanut
sIgE levels also were dichotomized at
�5 kUA/L, a level associated with a
greater likelihood of clinical reactivity
among children 1 to 5 years of age.16

Milk and egg sIgE levels were dichoto-
mized at 5 and 2 kUA/L, respectively,
which corresponded to 95th percentile
positive predictive values for children
�2 years of age.16 These cutoff points,
rather than those for children �5
years of age (15 kUA/L for milk and 7
kUA/L for egg), were chosen because
of the ages of the children in the co-
hort. For the assessment of cutoff
points, the control group included all
children with levels below the cutoff
points.

Definitions of Other Covariates

Mothers were considered atopic if
they reported a physician diagnosis of
1 of the following conditions: atopic
dermatitis, allergic rhinitis, or asthma.
Maternal smoking during pregnancy
and postnatal smoking were catego-
rized on the basis of mothers’ re-
sponses to questionnaires. Exclusive
breastfeeding was determined on the
basis of mothers’ responses to ques-
tionnaires at the 6-month visit. SES
was estimated according to the moth-
er’s highest level of education (catego-
rized as less than high school, high
school or general equivalency di-
ploma, or some college) and annual

household income (categorized as
above or below $30 000 or not known).

Statistical Analyses

For comparison of baseline character-
istics of the population according to
self-identified race, analyses of vari-
ance and �2 tests were used to char-
acterize all continuous variables and
all categorical variables, respectively.
In parallel models, we examined the
association of food sensitization with
African ancestry and self-identified
race by using multivariate logistic re-
gression analyses. The basic models
included the key determinant vari-
ables (race or ancestry), demographic
measures (child’s age and child’s gen-
der), and measures of SES (mother’s
age, mother’s highest level of educa-
tion, and annual household income).
The secondmodels evaluated other po-
tential confounding variables from lit-
erature reports (cesarean delivery,
firstborn child, breastfeeding, and ma-
ternal atopy) and confounders from
our data (maternal prenatal and post-
natal smoking), which were retained
on the basis of significance (differen-
tially distributed according to primary
predictor; P � .2). For analysis of the
number of foods to which children
were sensitized, polytomous logistic
regression for a categorical outcome
(0 foods, 1 or 2 foods, or �3 foods)
was used with the same covariates.
For analyses of peanut, egg, and milk
sIgE levels, Tobit regressions were
used with the same covariates. All
models for ancestry assumed 3 an-
cestral populations. All analyses
were performed by using Stata for
Windows 9.20 (Stata Corp, College
Station, TX).

RESULTS

Baseline Characteristics of Cohort

For the 1104 children included in the
sample, self-reported race was as fol-
lows: 60.9% black, 22.5% Hispanic,

5.9% white, and 10.8% other. This was
a primarily urban sample, with 48.7%
of subjects having an annual house-
hold income below $30 000 per year.
There were approximately equal num-
bers of boys and girls, with amean age
of 2.65 years (SD: 2.23 years) at the
time of assessment of sensitization
through ImmunoCAP measurements.
Also, as shown in Table 1, there was a
wide range of African ancestry among
each of the ethnic groups, with the ex-
ception of self-identified white sub-
jects. In addition to food sensitization,
a number of other characteristics
varied according to race, including
maternal smoking patterns, moth-
er’s highest level of education, an-
nual household income, and child’s
age. Of these differentially distributed
characteristics, only age was associ-
ated with food sensitization, as shown
in Supplemental Table 6.

Race, Ancestry, and Food
Sensitization

In both initial models including SES
measures, self-identified black race
(odds ratio [OR]: 2.22 [95% confidence
interval [CI]: 1.20–4.11]) and African
ancestry, expressed in 10% incre-
ments (OR: 1.07 [95% CI: 1.02–1.13]),
were associated with food sensitiza-
tion (Table 2). With inclusion of previ-
ously known confounders (maternal
atopy, cesarean delivery, firstborn sta-
tus, and exclusive breastfeeding) and
potential confounders from our data
(prenatal smoke exposure and mater-
nal postnatal smoking), the ORs for
self-identified race (OR: 2.34 [95% CI:
1.24–4.44]) and African ancestry (OR:
1.07 [95% CI: 1.02–1.14]) remained un-
changed in magnitude and signifi-
cance. The association of African an-
cestry and proportions of subjects
with food sensitization is presented in
Fig 1A. To evaluate the nature of the
relationship at different levels of an-
cestry, African ancestry is depicted in
quartiles in Fig 1. The associations
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with peanut, egg, and milk are shown
in Fig 1, B, C, and D, respectively. It was
notable that the associationwas stron-
gest for sensitization to peanut.

Race, Ancestry, and Number of
Food Sensitizations

In Table 3, we examine the association
of race and African ancestry with the

number of foods to which an child
was sensitized, by using 2 separate
polytomous logistic regressions. Self-
identification as black was associated
with ORs of 2.03 (95% CI: 1.01–4.10) for
sensitization to 1 or 2 foods and 3.76

(95% CI: 1.09–12.97) for sensitization
to�3 foods. Similarly, each 10% incre-

ment in African ancestry was associ-
ated with ORs of 1.04 (95% CI: 0.98–
1.10) for 1 or 2 foods and 1.19 (95% CI:
1.07–1.32) for�3 foods.

Race, Ancestry, and Allergen sIgE
Levels

In Table 4, we present the results of
our secondary analyses, including the

TABLE 1 Baseline Characteristics of Cohort According to Self-reported Race

Total Sample
(N� 1104)

Black
(n� 672)

Hispanic
(n� 248)

White
(n� 65)

Other
(n� 119)

P

Outcome variables
Food sensitization, n (%) 393 (35.5) 252 (37.5) 83 (33.5) 14 (21.5) 43 (36.1) .07
No. of foods to which individual was
sensitized, mean� SD

0.78� 1.37 0.85� 1.45 0.75� 1.39 0.4� 0.92 0.65� 1.02 �.001

Peanut sensitization, n (%) 149 (13.4) 106 (15.9) 27 (11.0) 6 (9.4) 7 (5.9) .009
Milk sensitization, n (%) 239 (21.9) 154 (23.2) 57 (23.4) 5 (7.9) 23 (19.5) .04
Egg sensitization, n (%) 232 (21.4) 141 (21.2) 57 (23.7) 7 (11.1) 27 (22.9) .18
Descriptive variables
Preterm birth, n (%) 314 (28.4) 191 (28.4) 73 (29.4) 19 (29.2) 31 (26.1) .92
Maternal postnatal smoking, n (%) 172 (15.6) 105 (15.6) 28 (11.3) 27 (41.5) 12 (10.1) �.0001
Prenatal smoke exposure, n (%) 111 (10.1) 64 (9.5) 14 (5.7) 24 (36.9) 9 (7.6) �.0001
Female, n (%) 547 (49.6) 332 (49.4) 123 (49.6) 37 (56.9) 55 (46.2) .58
Child’s age, mean� SD, y 2.65� 2.23 2.82� 2.32 2.36� 2.04 2.49� 2.39 2.42� 1.98 .03
Mother’s age at delivery, mean� SD, y 28.5� 6.54 28.88� 6.69 27.25� 6.07 29.03� 5.65 28.69� 6.88 .10
Maternal atopy, n (%) 393 (35.6) 248 (37.1) 81 (32.7) 28 (43.1) 35 (29.4) .16
Cesarean section delivery, n (%) 366 (33.1) 221 (32.9) 83 (33.5) 23 (35.4) 39 (32.7) .98
Firstborn child, n (%) 450 (40.8) 273 (40.6) 96 (38.7) 41 (63.1) 40 (33.6) .001
Exclusive breastfeeding, n (%) 62 (5.6) 29 (4.3) 19 (7.7) 5 (7.7) 9 (7.6) .14
Mother’s highest level of education, n (%)
Less than high school 355 (30.3) 169 (25.2) 114 (46.0) 13 (20.0) 39 (32.8)
High school 404 (36.6) 263 (39.1) 76 (30.7) 23 (35.4) 42 (35.3)
Some college 365 (33.1) 240 (35.7) 58 (23.4) 29 (44.6) 38 (31.9) �.0001
Annual household income, n (%)
Less than $30 000 538 (48.7) 336 (50.0) 123 (49.6) 27 (41.5) 52 (43.7)
At least $30 000 337 (30.5) 197 (29.3) 66 (26.6) 31 (47.7) 43 (36.1)
Unknown 229 (20.7) 139 (20.7) 59 (23.8) 7 (10.8) 24 (20.2) .02

Ancestry, median (interquartile range), %
European 14.7 (0.4–46.8) 6.9 (2.2–14.5) 50.9 (40.3–62.1) 94.9 (82.3–98.8) 34.0 (5.6–51.3) �.0001
African 77.7 (39.4–88.8) 83.0 (78.5–93.3) 21.7 (7.7–43.2) 1.1 (0.6–8.2) 58.2 (39.7–86.1) �.0001
Asian 5.1 (2.5–10.9) 4.4 (2.2–8.3) 14.8 (5.5–39.3) 2.6 (1.3–7.7) 4.1 (2.5–8.6) �.0001

All P values represent differences according to race. P values for categorical variables were determined with �2 statistics. All P values for continuous variables were determined with
analyses of variance.

TABLE 2 Ancestry, Race, and Presence of Food Sensitization

Model With Self-
reported Race

Model With Genetic
Ancestry

Model With Self-reported
Race and Confoundersa

Model With Genetic
Ancestry and
Confoundersa

OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P

Self-reported race (reference: white)
Black 2.22 (1.20–4.11) .01 2.34 (1.24–4.44) .009
Hispanic 1.84 (0.95–3.56) .07 1.97 (0.99–3.92) .05
Other 2.12 (1.04–4.29) .04 2.29 (1.10–4.75) .03
African ancestry 1.07 (1.02–1.13) .01 1.07 (1.02–1.14) .009

Ancestry was expressed in 10% increments.
a This model included potential confounders considered on the basis of literature reports (maternal atopy, cesarean section, firstborn status, and exclusive breastfeeding),
irrespective of significance, and variables found to be potential confounders of the association of race with any food sensitization in our data (prenatal smoke exposure and
maternal postnatal smoking).
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associations of self-identified black
race and African ancestry with loga-
rithmically transformed peanut, egg,
and milk sIgE levels. Self-reported
black race was associated with in-
creased logarithmically transformed
sIgE levels for egg (�: 1.90 [95% CI:
0.60–3.19]) and milk (�: 1.69 [95% CI:
0.27–3.11]) and showed a similar di-
rection of effect for peanut, although
that was not significant (�: 1.34 [95%
CI: �0.63 to 3.31]). African ancestry
was associated only with an increase
in logarithmically transformed peanut
sIgE levels (for each 10% increment in
African ancestry, �: 0.48 [95% CI:
0.25–0.72]).

TABLE 3 Ancestry, Race, and Number of Foods to Which Individual Was Sensitized

Models With Self-reported Race Models With Genetic Ancestry

OR (95% CI) P OR (95% CI) P

1 or 2 foods
Self-reported race
Black 2.03 (1.01–4.10) .047
Hispanic 1.77 (0.84–3.77) .14
Other 2.18 (0.98–4.84) .06
African ancestry 1.04 (0.98–1.10) .19

�3 foods
Self-reported race
Black 3.76 (1.09–12.97) .04
Hispanic 2.87 (0.77–10.66) .12
Other 2.71 (0.66–11.10) .17
African ancestry 1.19 (1.07–1.32) .001

All regression analyses were based on polytomous regression with outcome categories of 0, 1 or 2, or�3. Ancestry was
expressed in 10% increments. The models included potential confounders considered on the basis of literature reports
(maternal atopy, cesarean section, firstborn status, and exclusive breastfeeding), irrespective of significance, and vari-
ables found to be potential confounders of the association of race with any food sensitization in our data (prenatal smoke
exposure and maternal postnatal smoking).

FIGURE 1
Quartiles of African ancestry and food sensitization. The y-axes represent the percentage of children with food sensitization in each group, and the x-axes
represent the subjects grouped according to quartile of African ancestry, as estimated with AIMs. The quartiles for African ancestry were as follows:
quartile 1, 0%–39.35%; quartile 2, 39.36%–77.70%; quartile 3, 77.71%–88.80%; quartile 4, 88.81%–100%. A, Any food sensitization; B, peanut; C, egg; D, milk.
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In Table 5, we present the associations
of self-identified race and ancestry
with levels of sIgE associated with clin-
ical reactivity. We found no association
of black race with peanut sIgE levels of
�5 kUA/L. Of note, the total number of
children with this phenotype (n � 37)
in the cohort was small. Given the even
smaller number of white children (ref-
erence group) with levels above these
cutoff points for egg and milk, we re-
port the associations for a combined
variable of sIgE level above the cutoff
points for clinical reactivity for any 1
of egg, milk, or peanut. Again, there
was no association of sensitization
beyond these levels with self-
identified race. However, African an-
cestry was associated with peanut
sIgE levels of �5 kUA/L. Specifically,
with each 10% increase in African an-
cestry in adjusted analyses, there

was a 25% increase in the likelihood
of peanut sIgE levels being�5 kUA/L.
Similarly, for each 10% increase in
African ancestry in adjusted analy-
ses, there was a 17% increase in the
likelihood of sIgE levels being beyond
the cutoff point for any 1 of milk, egg,
or peanut.

Although we could not evaluate the ef-
fect of self-identified race on the likeli-
hood of sIgE levels above those predic-
tive of clinical reactivity for egg and
milk individually, we were able to eval-
uate the effect of ancestry. For each
10% increase in African ancestry in ad-
justed analyses, the likelihoods of milk
sIgE levels of �5 kUA/L (OR: 1.24 [95%
CI: 0.94–1.63]) and egg sIgE levels of
�2 kUA/L (OR: 1.13 [95% CI: 1.01–1.27])
were of similar direction and magni-
tude, compared with findings shown in

Table 5 for peanut, although the re-
sults for milk were not significant.

DISCUSSION

In this urban, multiethnic, birth cohort,
we found that self-identified black eth-
nicity was associated with amore than
twofold increased likelihood of sensiti-
zation to foods, as well as sensitization
to a greater number of foods, with con-
trolling for both SES and early-life
atopy-associated factors. African an-
cestry also was positively associated
with the probability of sensitization to
food and with a greater likelihood of
being sensitized to multiple (�3)
foods. Lastly, although we did not cor-
roborate recent findings in which pea-
nut sensitization of �5 kUA/L was
more common among black children
(on the basis of self-reported race),4

we found that each 10% increment in
African ancestry was associatedwith a
24% to 25% increase in the likelihood
of having a peanut sIgE level beyond a
cutoff point associated with increased
likelihood of clinical reactivity.16

The results of our study are in keeping
with recent findings that black chil-
dren were at higher risk of both food
allergy and peanut sensitization in 2
national cohorts.1,4 Although prospec-
tive studies with large, population-
based, European cohorts have evalu-
ated risk factors for food allergy,17,18

our study and the National Health and
Nutrition Examination Survey study1

are the first multiethnic US studies.
Furthermore, our study and the Na-
tional Health and Nutrition Examina-
tion Survey were conducted with
cohorts not selected according to
high-risk status, which allows for bet-
ter evaluation of the effects of race and
ethnicity on food sensitization.

Study of the association of genetic an-
cestry with food sensitization is espe-
cially important for the US population.
According to National Center for
Health Statistics regulations,14 infant

TABLE 4 Associations With sIgE Levels

Peanut Milk Egg

� (95% CI) P � (95% CI) P � (95% CI) P

Self-reported race
model
Black 1.34 (�0.63 to 3.31) .18 1.90 (0.60 to 3.19) .004 1.69 (0.27 to 3.11) .02
Hispanic 0.33 (�1.81 to 2.48) .76 2.08 (0.71 to 3.44) .003 1.91 (0.41 to 3.41) .01
Other �1.03 (�3.52 to 1.46) .42 1.48 (0.04 to 2.92) .04 1.76 (0.16 to 3.35) .03
African ancestry
model

0.48 (0.25 to 0.72) �.0001 0.02 (�0.07 to 0.12) .61 0.08 (�0.03 to 0.19) .15

All models for the logarithm of allergen sIgE levels were Tobit models based on truncation of data at the lower level of
detection for sIgE. Levels of sIgE to allergen were expressed on a logarithmic scale. The model included demographic and
SES variables as described for the other tables. The model also included potential confounders considered on the basis of
literature reports (maternal atopy, cesarean section, firstborn status, and exclusive breastfeeding), irrespective of signif-
icance, and variables found to be potential confounders of the association of race with any food sensitization in our data
(prenatal smoke exposure and maternal postnatal smoking). Ancestry was expressed in 10% increments.

TABLE 5 Likelihood of sIgE Levels Above Clinical Cutoff Points Suggesting Reactivity

�5 kUA/L Peanut Cutoff Point �5 kUA/L Milk,�2 kUA/L Egg,
or�5 kUA/L Peanut Cutoff

Point

OR (95% CI) P OR (95% CI) P

Self reported race model
Black 0.68 (0.19–2.50) .56 1.93 (0.66–5.66) .23
Hispanic 0.48 (0.11–2.12) .33 1.35 (0.42–4.31) .51
Other 0.31 (0.05–2.01) .21 1.16 (0.32–4.17) .82
African ancestry model 1.25 (1.01–1.52) .03 1.17 (1.06–1.31) .003

All models for the logarithm of allergen sIgE levels were Tobit models based on truncation of data at the lower level of
detection for sIgE. Levels of sIgE to allergen were expressed on a logarithmic scale. The model included demographic and
SES variables as described for the other tables. The model also included potential confounders considered on the basis of
literature reports (maternal atopy, cesarean section, firstborn status, and exclusive breastfeeding), irrespective of signif-
icance, and variables found to be potential confounders of the association of race with any food sensitization in our data
(prenatal smoke exposure and maternal postnatal smoking). Ancestry was expressed in 10% increments.
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race is recorded as the mother’s race.
With more interracial people and mar-
riages, traditional ethnic classifica-
tions will become increasingly impre-
cise, compared with genetic ancestry.
Furthermore, as demonstrated in the
recent US Census,8,19 there are increas-
ing proportions of minority groups
with admixed ancestral origins in the
US population, particularly black20–22

and Hispanic23,24 groups. Self-identified
race for these populations would un-
derestimate the degree of genetic vari-
ation within these populations. Genetic
factors influence the development of
food allergy.25 As has been shown with
susceptibility alleles for multiple other
diseases,7 genetic factors that affect
food sensitization may be distributed
differently across ancestral groups.
The association of ancestry with food
sensitization is consistent with the
findings of studies that found associa-
tions with other atopic diseases, such
as asthma, and total IgE levels.26,27 The
presence of ancestry associations
across atopic diseases may represent
population differences in genotypes
associated with IgE production.28

In our sample, self-identified race was
not associated with increased likeli-
hood of peanut sensitization or peanut
sIgE levels of �5 kUA/L. This may be
attributable to several possible fac-
tors. Our sample was not selected on
the basis of a history of milk or egg
allergy, compared with the aforemen-
tioned study by Sicherer et al.4 It also is
possible that, with an increase in sam-
ple size, particularly with more white
subjects, our study might have greater
power to detect an association with
self-identified race and peanut allergy
phenotypes.

It was interesting that African ancestry
but not self-identified black race was
associated with peanut sIgE levels. The
opposite was seen for milk and egg.
These different associations with an-
cestry are clearly seen in Fig 1, in

which milk does not display a pattern
of association similar to seen for sen-
sitization in general or sensitization to
peanut or egg. One potential explana-
tion for these discrepancies is that
there may be ethnocultural factors,
such as differences in diet and early-
life feeding practices, that may have
more relevance than genetic factors
for milk sensitization. In contrast, ge-
netic factors associated with ancestry
may have more relevance for peanut
sensitization, which was found to be
greater among black children in 2
other studies.1,4 However, it is impor-
tant to clarify that the associations
with ancestry do not necessarily rep-
resent racially distributed genetic
factors.29 It is possible that these as-
sociations are attributable to envi-
ronmental factors that vary with an-
cestry and influence sensitization,
such as early-life dietary patterns and
vitamin D levels.30–34

Our study has several limitations. First,
it is possible that some residual con-
founding from subtle socioeconomic
factors or unmeasured early-life expo-
sures remains. However, it would be
harder to attribute the linear associa-
tion of African ancestry with sensitiza-
tion rates to this type of residual con-
founding. Second, our ancestry variable
was derived from a panel of 150 AIMs
and not genome-wide association study
data. Panels of AIMs smaller than ours
are sufficient to control for population
stratification attributable to African an-
cestry,35 and accuracy similar to that of
ancestry estimates from genome-wide
association study data may be obtained
with a dramatically smaller number of
AIMs.36 Furthermore, ancestry has been
used as a covariate across multiple self-
identified ethnicities formultiethnic pop-
ulations,37,38 and the results were shown
tobehighly correlatedwith the resultsof
a principal component-based analysis.37

Third, this study involves a young cohort.
It remains to be determined whether

these disparities in food sensitization
will persist as the children grow older
and whether they will translate into dis-
parities in clinical reactivity to food. How-
ever, the children had a mean age of 2.7
years. Before 1 year of age there can be
some cyclical variations in sIgE levels.39

Themean age of the cohortmakes these
findings more likely to be representa-
tive of persistent sensitization.

The clinical relevance of sensitization
at a level of �0.35 kUA/L to any of the
foods tested needs to be considered.
The association with being multiply
sensitized was stronger for both self-
identified race and African ancestry.
Another group that found African an-
cestry generally increased total IgE
levels.27 Although it is possible that Af-
rican ancestry simply may increase
sIgE levels beyond the level of detec-
tion for a number of foods, we also
found associations with peanut sIgE
levels of �5 kUA/L. This suggests that
race and ancestry not only are associ-
ated with minimal increases in sIgE
levels but also may be associated with
clinical reactivity, in keeping with the
findings of 2 other studies that evalu-
ated race and food allergy.1,4 However,
it should be noted that these cutoff
points (which currently are used clini-
cally regardless of patient ethnicity)
were established with primarily white
populations. Other populations might
have different predictive values. In Na-
tional Health Interview Survey data,
black people had higher rates of de-
tectable sIgE but did not report food
allergy at higher rates.40 Although this
discrepancy may represent differ-
ences in reporting, additional rigorous
study of food allergy in minority popu-
lations is necessary.

CONCLUSIONS

In this urban birth cohort, we found
that black race and African ancestry
were associated with increased risk of
food sensitization, particularly to pea-
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nut. It remains to be determined
whether this disparity is associated
with increased rates of clinical reactiv-
ity, but the association of African an-
cestry with peanut sIgE levels of �5
kUA/L is provocative. This study em-
phasizes the need for continued
follow-up monitoring of this cohort to
determine the association of African
ancestry with the development of clin-
ical food allergies. Furthermore, addi-
tional studies to explore environmen-
tal and genetic factors that vary with

African ancestry may provide new in-
sights into the causes of racial dispar-
ities in food sensitization and food
allergy.
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