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Background: The aim of this study was to determine the prevalence of self-reported food allergy in 6 regions of Inner Mongolia,
northern China.
Material/Methods: A random cluster sampling population study using a field questionnaire was distributed to 4714 individuals
in 6 regions within Inner Mongolia, northern China; the study included ethnic Mongol minorities and Chinese
Han populations. The questionnaire obtained data on ethnicity, age, sex, level of education, income, socioeco-
nomic status, rural versus urban location, medical and family history, and food allergy.
Results: There were 4441 (73.5%) completed questionnaires. The prevalence of self-reported food allergy was 18.0%
(15.2% men; 20.6% women) and was age-related, being significantly greater in children compared with adults
(38.7% vs. 11.9%) (P<0.001). There was a significant difference in self-reported food allergy between rural and
urban populations (14.6% vs. 21.4%) (P<0.001) and between Mongolian and Han populations (20.8% vs. 15.8%)
(P<0.001). Socioeconomic status, higher education level, and increased family income were significantly cor-
related with the prevalence of food allergy (P<0.001). Participants with allergic diseases and atopic family his-
tory were at increased risk (OR>1, P<0.001). There were no significant associations between the prevalence of
food allergy and birth history, infant feeding, and duration of breastfeeding.
Conclusions: An increase in the prevalence of self-reported food allergy was found in the Inner Mongolia region of northern
China, which was greater in urban areas compared with rural areas.
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Background

Food allergy is defined as an immune-mediated reaction to cer-
tain foods or components of foods [1,2]. Adverse reactions to
food were first reported in the 16th century and included re-
actions to dietary fish and egg, but food allergy is now known
to be prevalent worldwide and has recently been shown to be
increasing [3]. Epidemiological studies in developed countries
have shown that between 1.4% and 33% of the population re-
ported adverse reactions to food [4-8]. Food allergy has been
associated with a negative psychosocial impact, anxiety, im-
paired quality of life, and is also a cause of cases of anaphy-
laxis in patients who present to hospital emergency depart-
ments [6,9,10].

Food allergy is associated with a broad array of signs and
symptoms that may involve the skin, gastrointestinal tract, re-
spiratory tract, and cardiovascular system [11]. The common
risk factors for food allergy include childhood age, female gen-
der, comorbidity with atopic diseases, industrialized lifestyle,
and overuse of antibiotics [12,13]. The diagnosis of food al-
lergy requires a detailed and reliable patient history and the
results of allergen testing, including the skin prick test, the al-
lergen-specific IgE (sIgE) antibody test and, if indicated, oral
food challenges. In population-based studies, allergen test-
ing has been unavailable in most cases, and so self-reported
prevalence is frequently used in these studies [4,6,7,14]. Due
to reporter bias, self-reported prevalence of food allergy may
be exaggerated, however, the consensus is that when auxil-
iary tests are not available, then self-reported prevalence of
food allergy could be an appropriate tool to evaluate the prev-
alence in a population-based study [1,15].

The prevalence of food allergy is well documented in developed
countries and appears to be increasing, but the prevalence re-
mains unknown in most emerging countries [11,16]. Currently,
there is limited population-based information on the preva-
lence of self-reported food allergy in China. Therefore, the aim
of this study was to determine the prevalence of self-report-
ed food allergy in 6 regions of Inner Mongolia, northern China.

Material and Methods

Study population

A cross-sectional epidemiological survey was conducted in
Inner Mongolia, northern China, between May 2015 to August
in 2015, in 6 regions that included Erenhot, Xilinhot, Duolun,
Tongliao, Kailu, and Jarud regions. Study participants were en-
rolled to participate in the survey using random cluster sam-
pling. The local population distribution was considered and ad-
justed before cluster sampling based on data obtained from
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Stratifed cluster random sampling in six areas in
northem China (Erenhot, Xilinhot, Duolum, Jarud,
Kailu, Tongliao)

Field-interview and questionnaire in
2015 from May to August (n=4714)

A

Valid questionnaire (n=4441) | | Invalid questionnaire (n=273) |

!

Final subjects in analysis
(n=4441) with 2121 male and
2320 female

Figure 1. Flowchart of the study design of a population-based
survey of 6 regions of Inner Mongolia, northern China,
from May 2015 to August 2015.

the 2010 national population census. Figure 1 illustrates the
study design using a flowchart.

Field interview study

In each area, different districts were selected as sampling
units. The interviewers consisted of allergists and investiga-
tional staff who were trained before the study commenced.
The standard procedure flowchart (Figure 1) was applied for
each investigational site. The selected participants were noti-
fied by telephone or face-to-face meeting and were attended
at the investigational site. The questionnaire was completed
by the participants or by the parents, if the participants were
<18 years of age.

Approval to conduct this study was granted by the institu-
tional review boards of Beijing Shijitan Hospital, The Affiliated
Hospital of the Beijing Capital Medical University, and of all 6
participating municipalities. All participants signed a written
informed consent before the interview.

Study questionnaires

The participants were required to complete a specially de-
signed questionnaire during the field interview by themselves,
or by their parents if they were <18 years of age. Data on de-
mographic information, family history, past medical disease
history, allergic disease history (including allergic rhinitis, al-
lergic conjunctivitis, asthma, drug allergy, eczema, and urticar-
ia), smoking habit, cooking and heating mode, pets and live-
stock, infant breastfeeding history, and dietary details were
collected using the same questionnaire for all participants.
Also, the height (barefoot) and body weight for all study par-
ticipants were measured.
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Definition of the components of the self-reported food
allergy questionnaire

In this study, the presence of self-reported food allergy was
defined by asking all participants whether they had experi-
enced a reaction to food during the past year, in the absence
of supporting confirmatory tests and clinical diagnosis. Multiple
food allergies were defined as >3 self-reported food allergens.

Ethnicity was determined from the study participant’s identi-
ty (ID) card, as Mongolian or Han. The body mass index (BMI)
was defined according to the World Health Organization
(WHO) criteria, with a BMI <25 kg/m? (lean or healthy); a BMI
between 25-29 kg/m? (overweight), and a BMI >30 kg/m?
(obese). Education status was categorized as low (primary
education only, or no education), medium (completion of sec-
ondary school or high school) and high (graduated from col-
lege or university).

Statistical analysis

Categorical data were described as numbers and percentag-
es. Continuous data were presented as the median and inter-
quartile range (IQR). Between group differences in participant
characteristics were tested using a Wilcoxon rank sum test
for continuous variables, and the chi-squared and Fisher’s ex-
act test for categorical variables. Multivariate logistic regres-
sion analysis was performed to analyze the risk factors relat-
ed to self-reported food allergy and to estimate the odds ratio
(OR). All tests were 2-sided with a significance level of P<0.05.
Statistical analysis of data was performed using SAS software
version 9.4 (SAS Institute Inc., NC, USA).

Results

Demographic characteristics of self-reported food allergy:
sex, age, and ethnicity

Among the 4714 participants who were recruited to com-
plete the survey, 4441 individuals responded (73.5%), which
included 2121 men and 2320 women respondents. Table 1
summarizes the characteristics of the study participants and
compares variables between the food allergy and non-food
allergy participants

Of the 4441 individuals included in the study, 800 (18.0%) re-
ported at least 1 food allergy. The prevalence of self-report-
ed food allergy was significantly greater in women compared
with men (20.6% vs. 15.2%) (P<0.001). The prevalence of food
allergy was 11.9% (410 out of 3433) in adults, which was sig-
nificantly lower than in children which was 38.7% (390 out of
1008) (P<0.001). A female gender preponderance was found
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in the adult group but not the child group (P<0.001, P=0.335,
respectively). As shown in Figure 2A, the self-reported preva-
lence of food allergy decreased significantly with age (P<0.01).
The highest prevalence of self-reported food allergy was found
in the age group between 1 and 10 years, with a prevalence of
40.0%, followed by the age group of between 11 and 20 years,
with a prevalence of 29.0%. The lowest self-reported preva-
lence of food allergy was present in the >60 years old group
(6.7%). The median (IQR) age of the participants with self-re-
ported food allergy was significantly lower than the participants
without self-reported food allergy (P<0.001) (Table 1). Among
6 studied regions, the prevalence was highest in Xilinhot but
lowest in Jarud, which was in consistent with age distribution
and family income (P<0.001).

The Mongolian participants in this survey had a greater prev-
alence of food allergy when compared with Han participants
(20.8% vs. 15.8%) (P<0.001). Participants who lived in urban
areas had a higher prevalence of self-reported food allergy
when compared with participants living in rural areas (21.4%
vs. 14.6%) (P<0.001).

Demographic characteristics of self-reported food allergy:
socioeconomic factors

Participants who had a higher level of education had a higher
prevalence of self-reported food allergy (P<0.01), as shown in
Table 1. The findings of this study also showed a significant
correlation between family income and the prevalence of self-
reported food allergy. The median (IQR) family income of par-
ticipants with food allergy was higher than in the non-food al-
lergy group (P<0.001). With a higher family income, there was
a greater prevalence of self-reported food allergy (P<0.001)
(Figure 2B). Noteworthy is a significant correlation between
education status and family income (r=0.305, P<0.001). The
household family number was associated with an increased
prevalence of self-reported food allergy but had so significant
difference while adjusted for age (P=0.286, OR=0.73, 95% Cl
0.41-1.29).

Concomitant diseases and food allergy

The concomitant diseases with food allergy were analyzed in
the adult group. As shown in Table 2, the prevalence of hy-
pertension in individuals with self-reported food allergy was
significantly lower compared with the non-food allergy partic-
ipants (P=0.002). There was no difference in the rate of car-
diovascular disease, diabetes, or stroke between the 2 groups.
Participants with self-reported food allergy had a significantly
increased rate of other allergic diseases, as shown in Table 3.
The OR=1.57 (95% Cl, 1.347-1.840) for allergic rhinitis; OR=1.59
(95% Cl, 1.355-1.860) for allergic conjunctivitis; OR=3.55 (95%
Cl, 2.790-4.524) for asthma; OR=3.31 (95% Cl, 2.506-4.345)
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Table 1. Demographic characteristic of the study population.

Characteristic FA (n=800) Non-FA (n=3641) Total (n=4441)
Age, median (IQR) 19.24 (34.10) 39.28 (28.17) <0.001 36.64 (30.59)
CGender, N (%)
"""" Mae 32 (152 1799 (848 <0001 2121
"""" Femae 478 (06) 1842 (794 230
CAgegroup n (%)
"""" asy 30 (87 618 (6.3 <0001 1008
"""" 18 410 (119 3023 (81) 3433
CEthnicity,n (%)
"""" Han 392 (158 2083 (842) <0001 2475
"""" Mongolan 371 (08 1416 (292 1787
"""" Other 37 @07 142 @93 119
CResidence,n (%)
"""" Rl 479 (14 1755 (78¢) <0001 2234
"""" Uban 321 (14¢) 1883 (854 204
CRegion,n (%)
"""" Eremhot 180 (12 670 (588) <0001 80
"""" xiinhot 136 (23 475 (@7zn) el
"""" Duolun 114 7% 539 (8% 63
"""" jad 116 (128) 788 (72 904
"""" Kailw 112 (160 58 (840 68
"""" Tonglao 142 (196) 583 (G4 725
CEducation level,n (%)*
"""" low s (1) 675 (939 <001 719
"""" Medium 166 (115 1274 (885 1440
"""" Wgh 200 (158 1069 (842) 1269
CMarragestatus
"""" Unmarred 66 (142) 399 (858 0233 465
"""" Marred 334 (116) 2539 (884 2873
"""" Divorced/widowed 4 (46 6 (54 8
CFamilynumber
"""" T 15 (138 94 (82 <000l 109
"""" > 76 a1 601 (888  e7
"""" > 709 (194) 2044 (806) 3653
 Family income, median (IQR)™* 50 69 50 @48 0001 5050
CBML R
"""" leanorheathy 600 (214 2210 (78¢) <0001 2810
"""" Overweight 147 (129 9% @671 1141
"""" Obesty 5 (07 435 (83 a8

* Education was categorized as low (received only primary education or no education), medium (finished secondary school or high
school) and high (graduated from college or university) and was only calculated in adult group. ** Family income was calculated as
10,000RMB/year. *** BMI was categorized according to the World Health Organization criteria, with BMI <25 kg/m? defined as lean or
healthy, BMI between 25 and 29 kg/m? defined as overweight, and BMI 230 kg/m? defined as obese.
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Figure 2. Prevalence of self-reported food allergy with age, family income, and social status. (A) The age difference of the prevalence
of self-reported food allergy, which shows that the decline in prevalence was significantly associated with increasing
age (P<0.001). (B) The prevalence of self-reported food allergy is shown to increase significantly with family income and

economic status (P<0.001).

Table 2. Concomitant metabolic disease with food allergy only performed in adult group.

Metabolic disease FA
Hypertension 81 (29.3)
"""" Cardiovascular disease 87 (315)
"""" Diabetes 20 (72) 1
"""" Stoke 8 @9

Non-FA P value Total
675 (39.2) 0.002 756
s69 (33.1) 0609 656
156 ©1) 031 76
8 (16 o1 %

for eczema. The prevalence of food allergy in common aller-
gic patients was higher in the child group than in the adult
group: in allergic rhinitis, allergic conjunctivitis, asthma, urti-
caria (P<0.001) and in drug allergy (P=0.022).

Common risk factors for food allergy

Commonly assumed risk factors for self-reported food aller-
gy were analyzed by multivariate regression analysis, and in-
cluded a family history of atopy, keeping a pet, smoking, the
mode of heating, patterns of infant feeding and breastfeeding
time. The associations between these factors and the self-re-
ported food allergy and the non-food allergy participants are
shown in Table 4.

Study participants who had a positive family history of atopy
had a higher risk of developing food allergy (OR=2.24, 95% Cl,
1.917-2.626). The use of central heating resulted in a great-
er risk of developing food allergy compared with wood heat-
ing (OR=1.58, 95% Cl, 1.222-2.051). Other risk factors includ-
ing smoking habit, pet keeping, overuse of antibiotics, feeding
pattern, infant delivery mode, and duration of breastfeeding
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were not associated with a significantly increased risk of de-
veloping food allergy.

The self-reported allergic food allergens and multiple food
allergy

The most common self-reported food allergens in the child
group were shrimp and crab (20.4%), egg (11.2%), mango
(10.0%), peach (10.0%), and milk (9.6%) while in the adult
group, they were shrimp and crab (31.6%), peach (6.3%), fish
(6.3%), mutton (4.9%), and wheat (3.6%). Multiple food aller-
gy was defined as >3 self-reported food allergens. Multiple
food allergy was 29.9% in the child group while 12.9% in the
adult group (P<0.001).

Discussion

This population-based survey was undertaken to determine the
prevalence of self-reported food allergy in 6 regions of Inner
Mongolia, northern China, showing a high prevalence of food
allergy (18.0%). This finding was greater than the prevalence
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Table 3. Prevalence of food allergy in allergic group.
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Allergic
diseases
1.57
Allergic 150 176 198
thinitis (38.5) (285 00! (;'ggg) (48.3)
1.75
Allergic 114 118 205
conjunctivitis (292) (19.1) <09 (21':2;) (50.0)
3.26
67 37 59
Asthma <0.001  (2.132-
(17.2)  (5.9) Fis o) (14.4)
. 85
Eczema NA NA NA NA (20.7)
1.61
118 131 166
Urticaria 0.001 (1.207-
(30.3) (21.2) 2.155) (40.5)
0.70
Drug 85 176 154
allergy (23.2) (30.2) 0.019 (8;‘12) (39.4)
0.68
Vaccine 13 30 5
0.245 0.348
allergy (3.5) (5.1) (1 312) (1.3)

1.83 1.57

920 oo aso- M oo (-

: 2.258) : : 1.840)
2.17 1.59

391556) <0.001 (1.758- (;"9199) (12%753) <0.001  (1.355-

: 2.667) : : 1.860)
3.34 3.55

(24;) <0001 (2.417- (1152) (1585) <0.001 (2.790-

. 4.605) : : 4.524)
331 3.31

222 222

73 <0001 (2.506— (2%57) (3 <0001 (2.506-

: 4.345) : : 4.345)
2.89 2.29

(15972) <0.001 (2.331- (3254;) (1783) <0.001 (1.937-

: 3.599) : : 2.703)
3.42

475 239 651 2.06

<0.001 (2.731- <0.001

(16.0) pE (31.6) (18.3) (1.73-2.456)
3.44 2.05

11 18 41

0.015  (1.190 0.010  (1.172-
4 2. 1.2
(07 9.957) CE L 3.591)

* Only performed in adult group. NA — not available. The prevalence of food allergy in atopy group was higher in child than in

adult except vaccine allergy.

of food allergy reported in a recent systematic review that
reported that food allergy affected between 2%-10% of the
American population and was also greater than the self-re-
ported overall prevalence of food allergy in Canada, of 6.6%
[13,17-19]. Nwaru et al. reported a lifetime prevalence of self-
reported food allergy of 6% [13]. A meta-analysis, published
in 2007, reported a range of estimated prevalence for self-re-
ported food allergy from 3-35% [20,21]. A study performed in
Canada in 2009 showed a prevalence of self-reported food al-
lergy of 8.1% [22]. Our findings demonstrated a higher preva-
lence of self-reported food allergy in northern China.

There is published evidence of a sharp increase in the prev-
alence of food allergy at an estimated rate of 1.2% per de-
cade [23]. Jackson et al. reported an increase of food allergy
from 3.4% in 1997-1997 to0 5.1% in 2009-2011 in the USA [8].
However, in some Asian countries, the reported prevalence of
food allergy has been much lower. A study in India found that
1.2% of individuals had food allergy [13]. In a cross-section-
al survey, 11% of Ghanaian schoolchildren reported adverse
reactions associated with food [24]. In southwest China, the
prevalence of food allergy increased from 3.5% to 7.7% in chil-
dren between 1999-2009 [25]. Therefore, self-reported food
allergy can vary between different regions and countries, and
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local dietary habits should be considered in epidemiological
studies of food allergy prevalence.

In the present study, a key finding was that the prevalence of self-
reported food allergy declined with increasing age. This finding is
consistent with the natural history of food allergy, which mostly
occurs in childhood as the immune system (IgE) responds to spe-
cific food proteins and goes into remission in adulthood despite
some food allergy that could occur in adulthood. In the present
study, the prevalence of food allergy in children was significant-
ly greater than in adults, which was in accordance with previous
studies from Canada and the USA [12,22,23]. Many food aller-
gies, particularly allergies to milk, egg, soy, and wheat, are usual-
ly outgrown within the first 10 years of life. In contrast, allergies
to peanut, tree nuts, fish, and shellfish can be lifelong, although
20% of individuals may also outgrow peanut allergy [23,26]. In our
study, the main self-reported allergy food for child were shrimp
and crab, egg, mango, peach, and milk while in adult, they were
shrimp and crab, peach, fish, mutton, and wheat. This finding
was consistent with previous studies and outgrowing child al-
lergies [26,27]. The multiple food-allergic pattern was more com-
mon in children than in adults according to our data. Recently, a
research by Andorf et al. [28] analyzed the mutual components
and gave us a clue to explore the mechanism of multiple allergy.
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Table 4. Common risk factors among subjects with food allergy(FA) by multivariate logistic regression models.

FA, n (%)

Variable OR (95%CI)*

Family history

Wood heating 75 (13.0) 503 (87.0) 1
Coal heating 94 (17.0) 460 (83.0) 0.06 1.37 (0.987-1.904)
Central heating 582 (19.1) 2466  (80.9) 0.001 1.58 (1.222-2.051)

>6-month 301 (38.2) 487 (61.8) 0.997 1.00 (0.708-1.413)

* Adjusted odds ratio including gender, age, region, education level. ** Only performed in child group.

Most of the ethnic differences in the prevalence of food al- of Caucasian ethnicity [29]. In New Zealand, Pacific Islanders
lergy have been studied in African Americans, individuals of ~ have been shown to have an increased risk of food-associat-
East Asian ethnicity, and Caucasians, and found a higher risk ed anaphylaxis compared with other ethnic groups [30]. In
of food allergy in African Americans and in individuals with the USA, African American children have a higher risk of food
parents of East Asian ethnicity who were 3-times more likely allergy compared with Caucasian children; the increased rate
to have a food allergy compared with individuals with parents of food allergy per decade in African Americans was 2.1 times

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
1908 [ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)




Wang X.-Y. et al.:
Prevalence of self-reported food allergy...
© Med Sci Monit, 2018; 24: 1902-1911

greater than for Caucasians, and the increased rate of food
allergy per decade for white Hispanics was 1.2 times greater
than for Caucasians [23].

One study conducted in 2016 found a higher prevalence of
hypertension in a Mongolian group [31]. However, differences
between self-reported food allergy in the Han and Mongolian
population in northern China, which are the 2 main popula-
tions in Inner Mongolia, have not been previously studied.
In the present study, the Mongolian population had a higher
prevalence of self-reported food allergy than the Han popula-
tion which was presumed to be due to either different genet-
ic background or different dietary habits between the 2 pop-
ulations, most likely due to genetic factors.

There have been several proposed risk factors for food aller-
gy, including gender, ethnicity, genetics (family history), co-ex-
isting atopic diseases, the influence of the microbiome, vita-
min D deficiency, obesity, the timing and route of exposure to
foods, feeding patterns in infancy, which several of them have
been addressed in this study. Food allergy is more common in
developed countries, which indicates that socioeconomic sta-
tus may be involved in the development of food allergy [32].
The present study showed that participants who had a higher
education status or higher economic income were more like-
ly to report food allergy, which is consistent with findings of
previous studies [22,33]. Soller et al. reported that individuals
residing in households that had a higher level of education
or were born in Canada were more likely to report food aller-
gy [22]. Pawlinska-Chmara et al. reported an increased preva-
lence of food allergy in families with highly educated parents
living in favorable economic conditions [33]. The positive cor-
relation between high socioeconomic status and prevalence
of food allergy may be attributed to a variety of factors that
include the fact that individuals in this socioeconomic group
tend to be aware of their health and seek for medical diag-
nosis, and their clean-living conditions may under stimulate
the immune system, leading to reduced immune tolerance to
food allergens.

Participants with atopic (allergic) disorders tend to have a high-
er prevalence of food allergy. In the present study, the risks of
developing a food allergy in atopic participants were high (OR
>1), especially in individuals with asthma (OR »3). The devel-
opment of food allergy was closely associated with asthma,
which was in accordance with the findings of Liu et al. [12].
Therefore, food allergy might be a marker for a generalized
phenotype for atopy and suggests that atopic diseases coexist
and may share the susceptibility genes, especially asthma and
eczema, as suggested by the findings of this study.

As in other chronic diseases, food allergy is also influenced by
genes and environmental factors, which result in epigenetic

CLINICAL RESEARCH

effects [12]. Several recent clinical guidelines on atopic dis-
ease suggest a family history of atopic diseases could be a
risk factor for developing food allergy [16,34]. In this study,
a positive family history could increase the risk of food aller-
gy of 2.24 times. Environmental antigen exposure in early life
may play an important role in the development of food aller-
gy. Factors associated with an urbanized lifestyle such as mi-
crobial exposure, antibiotic use, and dietary habits, were hy-
pothetical to be relevant as food allergy according to previous
studies [15,32]. Higher economic status of participants living
in urban regions could result in improved living conditions
and enhanced urbanized lifestyle, resulting in a higher prev-
alence of food allergy.

In the present study, no correlation was found between infant
feeding patterns or the time of introduction of solid food, or
the food delivery mode, and the prevalence of self-reported
food allergy. This is supported by the findings of the Enquiring
About Tolerance (EAT) trial, which attempted to introduce aller-
genic food to infants at 4 months of age and found no preven-
tive effects [35]. Bleach et al. introduced hen eggs to infants
and found no preventive effects [36]. However, Netsuke et al.
performed a similar study in children with eczema and showed
a reduced risk of food allergy [37]. The Learning Early About
Peanut Allergy (LEAP) study revealed that early consumption
of peanuts in infants at high risk of peanut allergy could pre-
vent the development of peanut allergy [38]. Currently, there
is consensus for recommendations for the early introduction
of allergenic food (peanut) to atopic infants released by sever-
al national allergy associations in 2015 [39]. However, a more
recent result also from LEAP demonstrated that early intro-
duction of peanuts could only protect peanut allergy but not
other allergic diseases [40]. There is also insufficient evidence
that breastfeeding and its duration results in protection from
food allergy [34].

This study has several limitations. Because it was undertaken
using subjective self-reporting questionnaires, the overall prev-
alence of food allergy could have been over-reported. However,
characterizing all the adverse reactions to foods and determin-
ing which reaction could be IgE-mediated would have made
the questionnaire longer and could have resulted in a lower
compliance rate in the completion of the questionnaires. The
second main study limitation was that over-representation of
higher family income individuals in this study could have re-
sulted in an overestimate of the prevalence of food allergy in
the general population. Therefore, in future studies, attention
to the design of the self-reporting questionnaire and the re-
lationship between family income and the prevalence of food
allergy requires further study.
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Conclusions

The findings of this study have shown an increase in the prev-
alence of self-reported food allergy in the Inner Mongolia re-
gion of northern China, which was greater in urban areas com-
pared with rural areas. These findings may inform public health
officials on the disease burden of food allergy and may lead
to recommendations for prevention and reduction of the ef-
fects of food allergy.
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