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ABSTRACT

Background: Food allergy has become an increasingly important public health problem. How-
ever, information regarding epidemiological studies of food allergy among Chinese adults is very
limited. This study aims to estimate the prevalence of self-reported food allergy among adults in
China.

Method: A population-based cross-sectional study was administered to estimate the prevalence
of self-reported food allergy on the basis of a face-to-face questionnaire survey. The participants
were recruited by cluster random sampling from three prefectures in Jiangxi Province, China.

Results: A total of 12 082 questionnaires were distributed, and 11 935 (98.8%) of completed ones
were collected. The prevalence of self-reported food allergy was 4.0% (3.1% in men and 4.8% in
women), self-reported doctor-diagnosed food allergy accounted for 1.4%. The most common
allergic symptom was skin reaction showing in 63.9% of the participants with self-reported food
allergy. The main allergic foods were shrimp, mollusks, and mango, accounting for the prevalence
of 39.8%, 20.8%, and 18.7%, respectively. The self-reported food allergy was significantly linked
with gender, age group, body height and other allergic conditions.

Conclusions: The prevalence of self-reported food allergy is about 4.0% among adults in China.
The three most common allergenic foods were shrimp, mollusks and mango. Gender, age, and
other allergic diseases could be contributing factors associated with food allergy in adults. These
findings will provide scientific basis for the further research and prevention of food allergy in
adults.
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INTRODUCTION

Food allergy (FA) represents a potentially life-
threatening health problem that has affected
public health, quality of life, and economic burden
in both developed and developing countries over
the past few decades.1,2 Food allergy is also an
abnormal immune response condition due to the
exposure to certain food components with a
series of clinical symptoms.3 Commonly, these
clinical symptoms can occur within minutes after
intake and last for several days. These abnormal
reactions mainly manifested in skin,
gastrointestinal tract, respiratory and
cardiovascular system.4

Food allergy is usually diagnosed by clinical
history, combining skin prick test (SPT) or serum
allergen-specific IgE test (sIgE), and if indicated,
oral food challenge test (OFC).5 However,
understanding of the prevalence of FA is a
population-based study, and it is often a chal-
lenge to estimate the prevalence in the absent
clinical diagnosis and various experiments. Most
survey studies only assessed the FA prevalence by
self-reported food allergies.6 For instance, the
research that carried out among European adults
found that the prevalence of self-reported FA
ranged from 1.7% to 37.3% to any food and from
0.5% to 18.9% to at least 1 priority food.7

Population-based studies on the prevalence of
food allergies in adults have been extensively re-
ported in developed countries, and the reported
prevalence was approximately 10%, approaching
to an alarming rate.8 The most common allergic
foods in adults were shellfish, milk, peanuts, tree
nuts, and fish.8–12 However, many studies on the
prevalence of food allergies in developing
nations were mainly focused on children, and
data on food allergies in adults are sparse.13,14

Thus, the main purpose of this study is to
investigate the prevalence, the common
causative foods, and manifestation of FA among
adults in China.
Fig. 1 Distribution map of survey centers in Jiangxi Province
MATERIALS AND METHODS

Sampling and population

This cross-sectional study was performed via
self-administered questionnaire survey. Partici-
pants were recruited by stratified cluster random
sampling in Jiangxi, China. We obtained more
than 12 000 adult samples aged 18–70 years from
3 regions as 3 survey centers (Fig. 1), they were
Fengxin County (Yichun Prefecture) (4032
samples), Lean County (Fuzhou Prefecture) (4015
samples), and Xinjian District (Nanchang
Prefecture) (4035 samples), respectively.

Exclusion criteria

We excluded populations in the study if they
met the following exclusion criteria: (1) under 18
years old or beyond 70 years old; (2) Absence at
home; (3) Who is difficult to complete the study
because of severe diseases; and (4) Refusal to
participate or refusal to sign the consent form.

Questionnaire and data collection

This questionnaire was designed for adults
mainly on the basis of standard EuroPrevell FA
questionnaire, including demographic informa-
tion, FA, common symptoms, allergenic food, and
allergic disease history as well as height, weight,
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Fig. 2 Distribution of participants
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and family size, etc. Trained and qualified in-
vestigators distributed the questionnaires to the
adults; the participants completed the question-
naire by themselves on site. Then the staff
collected and reviewed the questionnaires. Un-
qualified questionnaires would be returned for
supplement or improvement. Written informed
consents were obtained from each subject. This
study was approved by the Ethics Committee of
the National Food Safety Risk Assessment Center.

Definition of self-reported food allergy

The participants were asked, “Have you ever
suffered from illness or physical discomfort caused
by eating certain foods?” in the questionnaire. The
abnormal problems included oral allergy symp-
toms (itching, tingling or swelling in the mouth, lips
or throat), skin symptoms (rash, nettle sting or itchy
skin), gastrointestinal symptoms (diarrhea or vom-
iting), respiratory symptoms (breathlessness), car-
diovascular symptoms (fainting or dizziness), runny
or stuffy nose or red, sore or running eyes, swal-
lowing difficulty, stiffness in joints, headache, and
other unpleasant symptoms; if answered “yes”,
they were regarded as self-reported FA.

Statistical analysis

The data were double-entered to a database
using Epidata 3.0, and the continuous variables
were expressed as mean and standard deviation;
the comparison between groups was made by
two-sample T test and analysis of variance
(ANOVA). The categorical variables were pre-
sented in percentage, and chi-square test was
performed for comparing the difference between
groups. Logistic regression analysis was applied to



Variablesa
Total Self-reported FA Non-self-reported FA

P b-value
(N ¼ 11,935) (N ¼ 477) (N ¼ 11,458)

Age, mean 44.72 (12.91) 43.38 (14.00) 44.78 (12.86) 0.021

Age groupc Youth 601c 254 (4.2) 5764 (95.8) 0.086
Middle age 4229 147 (3.5) 4082 (96.5)
Old age 1688 76 (4.5) 1612 (95.5)

Gender Men 5859 183 (3.1) 5676 (96.9) <0.001
Women 6076 294 (4.8) 5782 (95.2)

Ethnicity Han 11,929 477 (4.0) 11,452 (96.0) 0.998
Elsed 6 0 6 (100d0)

Residence Rural 6046 230 (3.8) 5816 (96.2) 0.277
Urban 5889 247 (4.2) 5642 (95.8)

Height 1.62 (0.08) 1.61 (0.07) 1.62 (0.08) 0.001

BMI, mean 22.59 (2.75) 22.54 (3.09) 22.59 (2.73) 0.727

BMIe Lean 561 e3 (5.9) 528 (94.1) 0.063
Normal 9222 358 (3.9) 8864 (96.1)
Overweight or
obesity

2152 86 (4.0) 2066 (96.0)

Family size 1 184 7 (3.8) 177 (96.2) 0.545
2 1281 44 (3.4) 1237 (96.6)
�3 10,470 426 (4.1) 10,044 (95.9)

Regions Fengxin county 3910 199 (5.1) 3711 (94.9) <0.001
Lean county 3996 173 (4.3) 3823 (95.7)
Xinjian district 4029 105 (2.6) 3924 (97.4)

Other allergies 323 129 (39.9) 194 (60.1) <0.001

Allergic dermatitis 192 89 (46.4) 103 (53.6) <0.001
Allergic rhinitis 124 43 (34.7) 81 (65.3) <0.001
Allergic asthma 13 6 (46.2) 7 (53.8) <0.001
Elsef Allergies 22 7 (31,8) 15 (68.2) <0.001

Table 1. Demographic characteristics of the adults. aQualitative variables were expressed by composition ratio while quantitative variables were
expressed by mean and standard deviation (SD). bP-value less than 0.05 is statistically significant. cAge was divided into three groups according to the criteria of
the WHO: with age <45 years defined as youth, age between 45 and 59.9 years defined as middle age, and age �60 years defined as old age. dElse included
Mongolian, Miao, Yao, She, Yi. eBMI was categorized according to the criteria of the World Health Organization, with BMI <18.5 kg/m2 defined as lean, BMI
between 18.5 and 25 kg/m2 defined as normal, and BMI �25 kg/m2 defined as overweight and obesity. fElse included pollen allergy, drug allergy etc.
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analyze the factors related to self-reported FA. The
value of P less than 0.05 was statistically significant.
SPSS22.0 software was used to statistically analyze
the data in this study.
RESULTS

Food allergy and demographics

We recruited 12 082 adults aged 18–70 years
from 3 survey centers, and collected 11 935
questionnaires, with 98.8% effective response
rate. Among these participants, 477 (4.0%) re-
ported FA, and 167 (1.4%) reported a doctor-
diagnosed FA. The reported main methods of
doctor-diagnosed FA were sIgE test, less than
8.0% of participants with doctor-diagnosed food
allergies were confirmed the FA condition by
OFC. Fig. 2 showed the distribution of
respondents. Table 1 presented the
demographic characteristics of the respondents.
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The proportion of the FA between men and
women was very similar (49.1% vs 50.9%) in the
participants. The prevalence of self-reported FA
in women was 4.8% that was greater than 3.1%
reported in men (P < 0.001). The mean age in
participants with self-reported FA was
43.38 � 14.00 years, mildly younger compared
with 44.78 � 12.86 years in those without FA. The
prevalence of self-reported FA decreased slightly
with age increase based on two-sample T test
(P ¼ 0.021). The participants were also divided
into 3 (youth, middle, and old) age groups ac-
cording to the age classification criteria of World
Health Organization (WHO). The FA prevalence in
the middle age group was 3.5%, which was lower
than 4.2% or 4.5% detected for youth or old age
group; however, the difference is not statistically
significant (P ¼ 0.086). The mean height of the
participants with self-reported FA was 1.61 m,
which was shorter than 1.62 m of the participants
without FA (P ¼ 0.001). Among 3 study centers,
the prevalence of self-reported FA was highest in
Fengxin county (5.1%) and lowest in Xinjian dis-
trict (2.6%) (P < 0.001).

The prevalence of self-reported FA in Han na-
tionality was 4.0%; no adverse food reactions were
reported in ethnic minorities. Self-reported FA was
not significantly associated with ethnicity and
family size ((P ¼ 0.998, P ¼ 0.545, respectively).
There was no significant difference for the FA
prevalence among the participants who lived in
rural areas compared with those who lived in ur-
ban areas (P ¼ 0.277).

Body Mass Index (BMI) is an internationally uni-
fied obesity classification standard considering
both weight and height recommended by the
WHO. The mean and standard deviation of BMI in
the participants was 22.59 � 2.75 kg/m2. Two
methods were employed for data analysis on BMI,
which was taking BMI as continuous variable pre-
sented mean value and categorical variable
divided into 3 groups according to the WHO
classification criteria, such as BMI <18.5 kg/m2

(lean); BMI between 18.5 and 25 kg/m2 (normal),
and BMI �25 kg/m2 (overweight or obesity).
Regardless of the analysis method, there was no
significant difference between BMI and self-
reported FA (P ¼ 0.727, P ¼ 0.063, respectively),
although the prevalence of FA in the normal BMI
group was lower than that in lean or overweight
group.

Common symptoms and foods

The most reported FA reactions were skin
symptoms (63.9%), such as a rash, nettle sting, or
itchy skin, followed by oral allergy symptoms
(19.3%), such as itching, or tingling or swelling of
the mouth, lips, or throat. The distribution of
common symptoms of self-reported FA were
shown in Fig. 3. Among the participants with self-
reported FA, 42.4% appeared only once allergic
reaction, 41.9% suffered 2 to 4 times, 15.7% had at
least 5 times, and 95.2% were allergic to at least 1
of the common causative foods listed in this
questionnaire (Fig. 4). The 8 common allergic
foods were shrimp, mollusks, mango, fish, egg,
beef, milk, and mutton. Nearly 40.0% adults with
FA reported that they had adverse reactions after
consuming shrimp and 20.8% mentioned their
symptoms related to the mollusks (Fig. 5).

Other allergy diseases

This study analyzed other allergic diseases be-
sides FA. A total of 351 adults (2.9%) mentioned
that they had at least 1 other allergic disease
including the most frequently implicated allergic
dermatitis (1.6%), rhinitis (1.0%), and asthma
(0.1%). In addition, the individuals with comorbid
allergies had a significantly higher likelihood of
having self-reported FA (P < 0.001) (Table 1).

Multivariate regression analysis

The possible influence factors of FA were
analyzed by multivariate logistic regression
including age, gender, height, regions, and co-
morbid diseases. The associations between these
variables and the prevalence of self-reported FA
were shown in Table 2. Women were more likely
to report food allergies than men [OR ¼ 1.573,
95% confidence interval (CI), 1.226–2.019]. Age
was significantly associated with the prevalence
of FA (P ¼ 0.009, OR ¼ 0.0990). Populations
from different regions had also different FA
prevalence, FA prevalence in Fengxin
(OR ¼ 2.269) and Lean (OR ¼ 1.826) was higher
than Xinjian. Comorbid diseases, including
allergic dermatitis, allergic rhinitis and atopic
asthma were related to the increased prevalence
of FA. There was no significant difference



Fig. 3 Common symptoms of FA. Oral allergy symptoms¼ itching, tingling or swelling of themouth, lips or throat; Skin symptoms¼ rash, nettle
sting or itchy skin; Gastrointestinal symptoms ¼ diarrhea or vomiting (other than food poisoning); Respiratory symptoms ¼ breathlessness;
Cardiovascular symptoms¼ fainting or dizziness; Else¼ stomachache, abdominal distention, cough, limb numbness, palpitation and fatigue or
hypoglycemic shock
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between height and the risk of FA after adjusted
some factors (p ¼ 0.674).
DISCUSSION

This study showed that the prevalence of self-
reported FA was about 4.0% in adults of Jiangxi
Province, which is lower than 19.0% reported in
the United States and 19.7% in another nationwide
survey on self-reported FA in Saudi Arabia.15,16

Irani et al assessed that the self-reported FA
prevalence among Lebanese adults in the Middle
East was 3.2%,17 which was also lower than the
rate of this study. Compared with some other
Fig. 4 (A) Frequency of adverse reactions after consuming certain foo
developing countries, the prevalence of self-
reported FA from Jiangxi was lower than that re-
ported from Brazil (10.8%) and Turkey (9.5%).18,19

Our study also demonstrated a significant
difference on prevalence of self-reported FA in 3
survey centers, which may be attributed by the fact
that the distinction of epidemic situation in these
regions such as different cultures, daily diet and
genetic background.

Our research suggested that the prevalence
of FA did not always increase with age, showing
the lowest rate in middle age and the highest
rate in old age. Our finding was consistent
d. (B) Types of foods causing adverse reactions
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with the report by De Martinis et al who
concluded that the functions of the immune and
gastrointestinal system in the elderly were signif-
icantly weaken, which triggered a higher rate of
food allergies in the elderly than the middle-
aged.20

The 3 common causative foods detected in this
study were shrimp, mollusks, and mango. The
finding of the allergenic foods was quite different
from those reported in Europe, the United States,
and Canada, where the commonly reported food
allergens were peanuts, tree nuts, shellfish, fish,
and milk.12,15,21–23 However, our list of common
allergic foods is highly similar to those reported
from India, Thailand, Taiwan, and other regions
of China.24–26 Previous studies also showed that
food allergies are likely to be influenced by
ethnicity and geographic position; those were
probably related to dietary habit, environment,
Variables Wald c

Gendera 12.64

Age 6.876

Height .176

Other allergic diseases Allergic dermatitis 374.23

Allergic rhinitis 98.28

Allergic asthma 5.617

Regions Xinjian

Fengxin 38.65

Lean 19.98

Table 2. Related factors of food allergy were analyzed by multivariate
and genetic difference.27 Furthermore, 63.9% of
respondents with self-reported FA exhibited skin
symptoms, which was consistent with the results
reported by Salah et al from an online survey in 5
countries.28

Our survey demonstrated that there was no
obvious association in the prevalence of self-
reported FA between rural residents and urban
residents (3.8% vs 4.2%, P ¼ 0.277), which is
inconsistent with previous studies. Park et al re-
ported that urban residents were more likely to
occur FA than rural residents (OR ¼ 1.293), Sakai-
Bizmark et al also reported that urban had a
higher risk in food-related anaphylaxis.29,30 This
inconsistent result was probably because of the
development of urbanization in Jiangxi, the
continuous improvement of living standards, and
the accessibility of food types are basically similar
between urban and rural. We did not find
relationship between the prevalence of self-
reported FA and ethnicity; it was possibly due to
a small number of minority participants (6 adults)
in this study.

Most previous studies showed that obese adults
have a higher risk of food allergies than normal
ones. A study in 2019 showed that obesity affected
the immune system, which disrupted the intestinal
barrier and increased the risk of food allergies.31

Another survey reported that obesity caused an
imbalance of intestinal microbiota, which might
2 P-value OR
95% confidence interval

Low Upper

9 .000 1.573 1.226 2.019

.009 0.990 0.982 0.997

.674 1.369 .316 5.935

1 .000 24.357 17.625 33.660

1 .000 9.601 6.139 15.016

.018 6.189 1.371 27.947

1 [reference]

7 .000 2.269 1.752 2.937

7 .000 1.826 1.402 2.378

logistic regression analysis. amale as reference.
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increase susceptibility to food allergens.32

Conversely, our findings showed a higher
prevalence of food allergies in the lean
population. Weight in school children could be
affected by multiple factors, one of them may be
restrictive diet for avoiding food allergens,
resulting in impairing growth and nutritional
deficiencies as described previously.33

The results of this study also suggested there is
direct relation between self-reported FA and other
allergic diseases, such as 18.7% of allergic
dermatitis, 9.0% of allergic rhinitis, and 1.3% of
allergic asthma among participants with self-
reported FA. These results are consistent with the
findings reported by Wang et al34 Meanwhile, a
population-based study of FA in the United
States showed 56% participants had not only food
allergies but also allergic dermatitis.35 Althumiri
et al reported a significant association between
food allergies and asthma.16 A recent study has
indicated that a partial coexistence of FA and
allergic diseases such as dermatitis, rhinitis and
asthma may be associated with general genetic
risk variations which would influence the related-
gene expression.36 This association may be
explained by the allergic march proposed by
Yang et al., which refers to the presence of AD
and FA in the initial stage, gradually increasing
risk of allergic rhinitis and asthma later.37

This study was conducted with a large sample
size, very high response rate, and face to face
collection promoted high compliance with ques-
tionnaires. However, there were also several limi-
tations. We determined the prevalence of FA by
the self-reported FA and did not use objective in-
dicator to confirm FA; and did not differentiate IgE
mediated food allergy and non-IgE mediated
symptoms. In addition, the questionnaire survey
was possibly influenced by the subjective factors of
participants, such as recall bias. In view of the
above reasons, the actual prevalence of FA in
adults needs be further examined with the use of
allergen test, such as SPT and sIgE, even OFC if
indicated.
CONCLUSION

The prevalence of self-reported food allergy
was about 4.0% among adults in Jiangxi Province,
China. Shrimp, mollusks, and mango were the
most common food allergens. Among adults
with FA, 63.9% experienced adverse skin re-
actions and 19.3% experienced oral symptoms.
Gender, age, regions, and comorbid diseases
were associated with the occurrence of FA. More
future studies are underway by following up the
participants who reported FA to confirm whether
they are truly allergic to food or foods by clinical
diagnostic tests such as SPT, sIgE, and OFC, and
explore the influence factors of FA in the further
study.
Abbreviations
ARF, Adverse reactions to food; FA, Food allergy; SPT, Skin
prick test; sIgE, Specific immunoglobulin E; OFC, Oral food
challenge; SD, Standard Deviation; OR, Odds ratio.
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