
 

Preplanned Studies

Meta-Analysis: Prevalence of Food Allergy and Food Allergens —
China, 2000−2021

Jiangzuo Luo1;  Qiuyu Zhang1;  Yanjun Gu1;  Junjuan Wang1;  Guirong Liu1;  Tao He1;  Huilian Che1,#

 

Summary
What is already known about this topic?
In  recent  decades,  the  prevalence  of  food  allergy  has
increased  worldwide;  however,  a  comprehensive
estimate of the prevalence of food allergy and allergens
in China is not yet available.
What is added by this report?
By  searching  the  English  databases  PubMed,  Embase,
Cochrane  Library,  and  Chinese  databases  CNKI,
Wanfang  Data,  and  VIP  Chinese  epidemiological
studies  on  food  allergy,  the  probability  of  food  allergy
in  China  and  related  influencing  factors  were
determined.
What  are  the  implications  for  public  health
practice?
The findings of this study provide up-to-date estimates
of the prevalence of food allergy rates in China in terms
of age, gender, and the eight major food allergens.

 

Food  allergy  is  a  pathological,  potentially  fatal,
immune  response  induced  by  food  protein  antigens
(1).  In  recent  decades,  the  prevalence  of  food  allergy
has  increased  worldwide,  but  there  is  no
comprehensive  estimation  of  the  prevalence  of  food
allergy  and  food  allergens  in  Chinese  scientific
literature.  To evaluate  the  above  content,  we  searched
for  Chinese  epidemiological  studies  of  food  allergy  in
different  databases.  We  selected  24  cross-sectional
studies from 9,767 publications and extracted data for
statistical  analysis.  Our  results  show  that  different
regions, ages, gender, food types, and other factors can
cause different food allergy rates. These reviews provide
up-to-date estimates of the frequency of food allergy in
China in general and in particular,  indicating that the
prevalence  of  specific  food  allergy  in  China  is
significantly different from that in the West.

The  Codex  Alimentarius  Commission  (CAC)  has
stipulated the food or ingredients that must be marked
on  the  label  of  prepackaged  food,  including  gluten,
crustaceans,  eggs,  fish,  peanuts,  soybeans,  milk,  and

nuts  (2).  These  special  food  substances  are  often
referred  to  as  “priority  food  allergens”  because  they
account  for  more  than  90%  of  all  food  allergic
reactions (3). In Asia, allergic reactions to shellfish and
fish are more common than those to nuts, peanuts, and
wheat  (4).  Most  of  the  allergens  proposed  by  China
and  other  countries  and  regions  have  been  modified
based  on  the  eight  categories  proposed  by  CAC,  and
less consideration is given to the prevalence of different
food  allergens  in  different  geographical  regions.
Considering  the  different  dietary  habits  of  different
countries and races, determining food allergens for the
management of allergic patients is vital and can prevent
extensive  dietary  restrictions.  In  this  systematic  review
and  meta-analysis,  we  aimed  to  determine  the
prevalence  of  food  allergy  and  allergenicity  of  specific
food allergens in the Chinese population.

We  searched  PubMed,  EMBASE,  and  Cochrane
Library in English and CNKI, Wanfang Data, and VIP
databases in Chinese for the epidemiological studies of
food allergy in China, published from January 1, 2000
to 2021. There were no limits to the type of literature
and the  language.  Key words  include allergen,  allergy,
hypersensitivity,  China,  Chinese,  prevalence,  and
epidemiology.  To  select  the  most  suitable  articles  and
to  extract  the  data  of  the  selected  articles,  evaluation
tables  and  data  extraction  tables  were  respectively
applied.  The  expert  committee  finally  evaluated  the
article  and  ruled  out  inappropriate  articles  after
discussing  the  dispute  (Supplementary Figure S1,
available in http://weekly.chinacdc.cn).

The  following  data  were  extracted  from  the  final
selected  articles:  study  date,  region,  sample  size,  age
range,  gender,  result  evaluation  method,  number  of
food  allergy,  and  allergic  food  (Supplementary
Table S1, available in http://weekly.chinacdc.cn).  The
American  Health  Care  Quality  and  Research
Institution scale was used to evaluate the quality of the
literature.  Stata  State  (version  15.0;  Institute  Stata
Corp  LLC.  U.S.)  was  used  for  data  analysis.  Detailed
experimental methods are in Supplementary Materials,
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available in http://weekly.chinacdc.cn.
We  selected  24  studies  from  9,767  publications  in

this field, with data from 138,740 children and adults
who  met  the  inclusion  criteria  for  the  meta-analysis.
Participants included infants, children, and adults of all
ages.  The  combined  prevalence  of  self-reported  and
hospital-diagnosed  food  allergy  was  8%  [95%
confidence  interval  (CI):  6%–10%,  P<0.05]
(Figure 1A).  The  self-reported  prevalence  rate  of  food
allergy  was  12%  (95%  CI:  8%–15%),  while  that  of
hospital-diagnosed  food  allergy  was  5%  (95%  CI:
4%–7%)  (Figure 1B).  In  addition,  the  prevalence  of
food  allergy  in  males  and  females  were  9%  (95% CI:
5%–13%)  and 10%  (95% CI:  5%–15%),  respectively
(Figure 1C).  According  to  the  scope  of  sample  cities,
we divided them into Northeast, North China, Central
China,  East  China,  South  China,  and  Southwest  for

analysis. Owing to data limitations, no effective studies
on  Northeast,  North,  and  Central  China  were
observed  (Figure 1D).  The  prevalence  of  food  allergy
in  East  China  was  11%  (95%  CI:  6%–15%),  higher
than  that  in  South  China  (8%;  95%  CI:  4%–12%)
and  Southwest  China  (8%;  95%  CI:  4%–11%).
Furthermore, the prevalence of food allergy in children
aged  4–17  years  was  the  highest  (10%;  95%  CI:
7%–14%),  followed  by  that  in  adults  (7%;  95%  CI:
2%–11%) and infants 6% (95% CI: 4%–8%) (Figure
1E).  The  results  also  showed  that  the  prevalence  of
food  allergy  from  2009–2018  was  8%  (95%  CI:
6%–11%),  higher  than that  in 1999–2008 (5%;  95%
CI:  3%–7%)  (Figure 1F),  indicating  that  the
prevalence of food allergy in China is on the rise.

The proportion of different types of food allergies to
the  total  number  of  patients  with  food  allergies  in
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0.10 (0.04, 0.15)

ES (95% CI)
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0.08 (-0.02, 0.17)
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0.03 (0.01, 0.06)
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Weight
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Time
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Yu 2019
Huang 2010
Liu 2013
Zhang 2015
Mo 2013
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Marco 2012
Wang 2018
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Subtotal (I-squared=75.1%, P=0.000)
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Zhao 2012
Zou 2013
Chen 2012
Hu 2015
Lv 2005
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Wang 2013
Hu 2010
Zeng 2015
Wu 2012

Study
ID

0.08 (0.06, 0.10)

0.07 (0.04, 0.10)
0.17 (0.15, 0.20)
0.07 (0.03, 0.10)
0.08 (0.04, 0.12)
0.21 (0.18, 0.25)
0.10 (0.04, 0.15)
0.13 (0.10, 0.16)
0.12 (0.10, 0.14)
0.05 (0.03, 0.07)
0.18 (0.15, 0.21)
0.12 (0.08, 0.15)

0.02 (0.01, 0.04)
0.14 (0.08, 0.20)
0.05 (0.03, 0.08)
0.04 (0.02, 0.05)
0.05 (−0.03, 0.13)
0.08 (0.02, 0.13)
0.06 (0.01, 0.11)
0.03 (0.01, 0.06)
0.02 (−0.01, 0.05)
0.06 (−0.02, 0.14)
0.10 (0.06, 0.13)
0.06 (−0.01, 0.13)
0.04 (0.00, 0.08)
0.07 (0.06, 0.08)
0.05 (0.04, 0.07)

ES (95% CI)

100.00

Weight

4.46
4.57
4.24
4.01
4.33
3.62
4.48
4.61
4.63
4.53

43.47

4.79
3.49
4.55
4.79
2.77
3.78
3.91
4.52
4.42
2.97
4.38
3.12
4.21
4.82
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%

NOTE: Weights are from random effects analysis

Judging standardB

0-0.245 0 0.245 0-0.263 0 0.263

0-0.255 0 0.255 0-0.435 0 0.435
0-0.207 0 0.207

0−0.245 0.245

FIGURE 1. Prevalence  of  food  allergy  in  Chinese.  (A)  Overall  prevalence  of  food  allergy.  (B)  The  difference  between the
prevalence of self-report (questionnaire survey) and hospital confirmed food allergy. (C) Prevalence of food allergy in male
and  female.  (D)  Prevalence  of  food  allergy  in  different  regions.  (E)  Prevalence  of  food  allergy  in  different  ages.  (F)
Prevalence of food allergy in different time periods.
Note: In the figure, group 1 represents questionnaire survey, and group 2 represents hospital diagnosis. Diagnosis methods
include SPT, sIgE, FE, ET, OFC, or clinical history of hospital diagnosis.
Abbreviation:  SPT=skin  prick  test;  sIgE=serum-specific  immunoglobulin  E;  FE=food  elimination  test;  ET=Allergic  patients
Exclusion Diet Test; OFC=Open Food Challenge; ES=effect size; CI=confidence interval.
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China  was  measured.  A  total  of  22%  of  the  patients
have cow’s milk allergy (Figure 2A). Furthermore, 0–3
year old infants were more likely to be allergic to milk
than  to  all  kinds  of  food  allergens  (95%  CI:
18%–41%)  (Figure 2B).  In  addition,  27%  (95%  CI:
22%–31%)  of  the  patients  have  egg  allergy
(Figure 2C).  Infants  were  more  likely  to  be  allergic  to
eggs  than  children  (Figure 2D).  Fish  allergy  was
observed  in  15%  (95%  CI:  10%–20%)  of  the  total
patients  with  food  allergy  (Figure 2E),  while  shrimp
allergy  was  observed  in  16%  (95%  CI:  3%–30%)  of
the  patients  (Figure 2F).  Crab  allergy  accounted  for
27% (95% CI: 12%–41%) (Figure 2G), while shellfish
allergies  accounted  for  19%  (95%  CI:  6%–32%)
(Figure 3H).  A total  of  16%  (95% CI:  11%–21%)  of
the  patients  have  fruit  allergies  (Figure 3A).  Contrary

to  egg  and  milk  allergies,  fruit  allergies  were  more
common  in  children  than  in  infants  (Figure 3B).
Specifically,  we  extracted  the  data  for  mango  allergy,
the  most  studied  allergic  fruit.  The  proportion  of
patients  with  mango  allergy  was  15%  (95%  CI:
9%–22%)  (Figure 3C).  Furthermore,  patients  with
meat  allergies  accounted  for  5%  (95%  CI:  3%–8%)
(Figure 3D).  Patients  with  peanut  allergies  accounted
for  4%  (95%  CI:  2%–7%)  of  the  total  food  allergy
patients  (Figure 3E),  while  those  with  nut  allergies
accounted  for  2%  (95%  CI:  2%–3%)  (Figure 3F).
Soybean  allergies  were  observed  in  3%  (95%  CI:
2%–4%)  of  the  patients  (Figure 3G),  whereas  wheat
allergies  were  observed  in  1%  (95%  CI:  1%–2%)  of
the patients (Figure 3H).
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FIGURE 2. Prevalence of  milk,  egg, and aquatic product allergy in patients with food allergy.  (A) Cow’s milk.  (B) Different
ages of cow’s milk allergy patients. (C) Egg. (D) Egg allergy rates in different age groups. (E) Fish. (F) Shrimp. (G) Crab. (H)
Shellfish.
Abbreviation: ES=effect size; CI=confidence interval.
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DISCUSSION

In  our  survey,  milk  allergy  was  found  to  be  one  of
the  most  important  food  allergens  for  infant  food
allergies. In the study of Chen et al.,  milk is the main
allergen of  children under two years  old,  and children
with milk allergy will  exhibit “milk refusal” and other
manifestations  in  the  process  of  OFC  (5).  Although
milk  allergy  is  more  common in  children,  it  does  not
mean  that  there  are  no  milk  allergy  in  adults.  In  a
study  in  Taiwan,  China,  7.5%  of  the  people  over  19
years old with food allergy still had milk allergy (6). In
our  study,  egg  allergy  accounted  for  27%  of  the  total
food allergy patients.

According  to  CAC,  fish  and  crustaceans  are  two  of
the  eight  allergens  in  aquatic  products.  In  western
countries,  allergy  to  crab  aquatic  products  is  more
common in crab processing workers who are sensitized
by inhalation (7). In China, a large number of aquatic

product  allergies  have  been  reported  in  infants  under
one year old. Studies have shown that up to 42.3% of
children  with  food  allergy  are  allergic  to  aquatic
products (8). Compared with eggs, milk, peanuts, and
other allergic foods, fruit allergy is not common in the
West, and no fruits are classified as allergens requiring
identification  by  CAC.  In  our  study,  fruit  allergy
accounted for 16% of  the total  food allergies patients.
In our study, the proportion of mango allergy patients
of  the  total  food allergy  patients  was  15%,  which was
much  higher  than  that  of  common  western  allergens
such  as  peanuts  and  nuts.  In  our  study,  meat  allergy
patients  accounted  for  5%  of  the  total  food  allergy
patients,  mainly  beef  allergy  patients.  Although  the
prevalence  of  meat  allergy  is  not  high,  there  are  great
differences  among  the  studies  included  in  this  paper.
These  differences  may  be  due  to  different  criteria  for
determining  food  allergy,  or  to  different  meat  ranges
defined  in  different  studies.  Studies  have  shown  that
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FIGURE 3. Prevalence  of  fruit,  meat,  peanut,  nut,  soybean,  and  wheat  allergy  in  patients  with  food  allergy.  (A)  Fruits,
including mangoes, peaches, pineapples, oranges, dates, apples, cherries, tomatoes, kiwifruit, and other. (B) Different ages
of fruit allergy patients. (C) Mango. (D) Meat, including beef, mutton, chicken. (E) Peanut. (F) Nut. (G) Soybean. (H) Wheat.
Abbreviation: ES=effect size; CI=confidence interval.
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Asian  children  have  relatively  low  rates  of  allergy  to
peanuts and nuts (9), which is confirmed by our study.
In  our  study,  peanut  and  nut  allergies  accounted  for
4%  and  2%  of  the  total  food  allergy  patients,
respectively.  Soybean  is  considered  to  be  one  of  the
eight most important food allergens. Population based
meta-analysis  of  European  countries  showed  that  the
prevalence  of  soybean  allergy  was  0.4%  (10).  In  our
study, soybean allergy patients accounted for 3% of the
total food allergy patients.

This study was subject to some limitations. In order
to accurately calculate the prevalence of food allergy in
the  general  population  of  China,  this  paper  only
includes community-based studies, excluding hospital-
based studies, limiting the statistical analysis of specific
food  allergens,  and  lacking  the  statistics  of  the
prevalence of specific food allergy in allergic diseases.

This study shows that different regions, ages, gender,
food  types,  and  other  factors  can  cause  different  food
allergy  rates.  This  study  provides  some  reference
information  for  dealing  with  food  allergy  symptoms
caused  by  different  influencing  factors  and  provides
reference  for  formulating  relevant  food  allergy
prevention policies. 
doi: 10.46234/ccdcw2022.162 
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SUPPLEMENTARY MATERIAL

 

Search Strategy and Research Selection
We  searched  PubMed,  EMBASE,  and  Cochrane  Library  in  English  and  CNKI,  Wanfang  Data,  and  VIP

databases in Chinese for the epidemiological studies of food allergies in China, published from January 1, 2000, to
January 1,  2021.  There was no limit  to the type of  literature and the language.  Key words include the following:
allergen, allergy, hypersensitivity, China, Chinese, prevalence, and epidemiology.

Inclusion criteria: 1) The subjects of the study were Chinese people, and the source was the community; 2) study
diseases  included  food  allergies;  and  3)  included  computable  data  for  people  with  specific  allergens.  Exclusion
criteria: 1) The study population was from hospitals; 2) literature review, case report, and animal experiment; and 3)
the research topic was the prevention and treatment of food allergies. For meeting abstracts or other items that do
not have full text, we used the author’s name and/or title word combination to search for relevant full-text articles.
We  included  self-reported  data  (participants  or  their  parents  reported  whether  they  had  any  food  allergies),  skin
prick  test  (SPT)  positive,  serum-specific  immunoglobulin  E  (sIgE)  positive,  food  elimination  test  (FE)  positive,
allergic  patients  with  positive  exclusion  diet  test  (ET),  open  food  challenge  (OFC)  positive,  or  clinical  history  of
hospital diagnosis. In addition, we also reviewed the reference list of related articles to increase sensitivity and reduce
missing articles.  We only keep one of  the different documents published in the same population sample research.
The literature was screened independently by two researchers at the same time, and when there was a disagreement
on the inclusion and exclusion of  the  literature,  it  was  discussed and a  third party  made a  ruling (Supplementary
Figure S1). 

Data Extraction

Before data extraction, members of the research group jointly developed excel tables suitable for data extraction,
which were independently carried out by two researchers at the same time. The following data were extracted from
the final  selected articles:  study date,  region,  sample  size,  age  range,  gender,  result  evaluation method,  number  of
food allergies, and allergic food (Supplementary Table S1). 

 

Read the title and abstract

Repetitive literature was excluded

The study did not include food allergy

experiment

Lack of computable allergy population data
The full-text meeting summary could not be retrieved
The same research published in different languages or 

journals

literature review, case report and animal 

Literature search (n=9,767)

(n=2,045)

(n=7,722) 

Get full text (n=356)

Excluded literature (n=2,045)

Excluded literature (n=2,045)

Inclusion analysis (n=24)

Non-community source population

The subjects were non-Chinese

SUPPLEMENTARY FIGURE S1. Flow chart of literature retrieval and screening.
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Literature Quality Assessment

The  American  Health  Care  Quality  and  Research  Institution  scale  was  used  to  evaluate  the  quality  of  the
literature. The scale consists of eleven questions: 1) define the source of information (survey, record review); 2) list
inclusion  and  exclusion  criteria  for  exposed  and  unexposed  subjects  (cases  and  controls)  or  refer  to  previous
publications;  3)  indicate  time  period  used  for  identifying  patients;  4)  indicate  whether  or  not  subjects  were
consecutive  if  not  population-based;  5)  indicate  if  evaluators  of  subjective  components  of  study  were  masked  to
other aspects of the status of the participants; 6) describe any assessments undertaken for quality assurance purposes
(e.g. test/retest of primary outcome measurements); 7) explain any patient exclusions from analysis; 8) describe how
confounding was assessed and/or controlled; 9) if applicable, explain how missing data were handled in the analysis;
10)  summarize  patient  response  rates  and completeness  of  data  collection;  11)  clarify  what  follow-up,  if  any,  was
expected and the percentage of patients for whom incomplete data or follow-up was obtained. After evaluation, all
the literatures were of medium quality. 

Statistical Analysis

Stata  State  (version  15.0;  Institute  Stata  Corp  LLC.  U.S.)  was  used  for  data  analysis.  Heterogeneity  between
studies was determined using I2 and analyzed using the χ2 test. Significance was set at P<0.05. When I2<50%, the
fixed-effect model was used in the meta-analysis; otherwise, the random-effects model was used. 

SUPPLEMENTARY TABLE S1. Summary of research features.

Author PLADs/Cities No. of participants No. of participants with
food allergies

Shao, 2017 (1) Beijing 20,186 499

Wang, 2019 (2) Chengdu 923 130

Yu, 2019 (3) Foshan 4,166 294

Xian, 2013 (4) Guangzhou 5,542 298

Yu, 2018 (5) Qiannan Prefecture, Guizhou 19,787 751

Zhao, 2012 (6) Hangzhou 536 26

Zou, 2013 (7) Panzhihua 1,359 103

Chen, 2012 (8) Chongqing, Zhuhai, Hangzhou 1,604 100

Huang, 2012 (9) Shaoguan 5,139 880

Hu, 2015 (10) Beijing, Shanghai, Chongqing, and other 26 places 5,190 166

Liu, 2013 (11) Beijing, Suzhou, Guangzhou, and other 8 cities 2,632 172

Zhang, 2015 (12) Beijing, Suzhou, Guangzhou, and other 8 cities and rural areas 1,792 144

Lv, 2005 (13) Liaoning 3,974 76

Mo, 2013 (14) Shanghai 2,626 555

Xiao, 2018 (15) Shanghai 1,100 108

Jin, 2012 (16) Wuhan 626 38

Wang, 2013 (17) Yunnan, Guizhou, Sichuan 3,344 319

Dai, 2020 (18) Wenzhou 4,151 534

Li, 2019 (19) Hong Kong SAR 6,194 734

Hu, 2017 (20) Chongqing 715 42

Marco, 2012 (21) Hong Kong SAR 7,393 352

Zeng, 2015 (22) Guangdong 2,540 102

Wu, 2012 (23) Taiwan, China 30,018 2,086

Wang, 2018 (24) Inner Mongolia 4,441 802

Abbreviation: PLAD=provincial-level administrative division; SAR=special administrative region.
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