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Abstract

Background: The skin is one of the largest targets for allergic and immunologic responses.

Methods: An online survey was conducted in China on 3,010 adults as a representative sample of the general Chinese population.
Results: 41.3% of Chinese adults (mean age 34.9 +/- 10.7 years old) reported having allergies. Reported allergies included skin
allergies (83.3%), respiratory allergies (62.9%) and food allergies (51.7%), and 74.2% reported a doctor had diagnosed their
allergies. 89.4% of those who reported allergies also reported experiencing associated skin reactions, they were 2 to 4 times
more likely to report a cutaneous disease and were 2 times to report a sensitive skin compared to those who did not report
allergies. In addition, those that reported allergies were also 2 to 3 times more likely to report experiencing skin reactions when
using skincare products.

Conclusions: It is estimated that over 470 million Chinese adults report having allergies. These results will help raise the
awareness among both health care professionals and general population about the burden of allergies and the need to develop

solutions to mitigate their impact on health.
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Abbreviations: AD: Atopic Dermatitis; RR: Relative Risk; dermatitis (AD), has been on the rise, a phenomenon referred
TPE: Therapeutic Patient Education. to as the “allergy epidemic”. The prevalence of childhood AD
has been documented in a number of publications, which

Background revealed that the prevalence of AD has increased over 3-fold

since the 1960s, which ranges from 15% to 30%. Similarly,
In the Western world, prevalence of allergies, including hay in China, the prevalence of AD in children aged 1 to 7 years
fever, asthma, food allergy and dermatitis especially atopic has increased from 3.07% in 2002 to 12.94% in 2014.
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Furthermore, in a survey that included 47,216 people, the
prevalence of allergic rhinitis, asthma and atopic dermatitis
was 17.6%, 5.8% and 14% respectively. This survey revealed
a significant increase of allergic diseases from 2005 to 2011
[1-7]. Here, we describe the results of an online survey
assessing allergy prevalence in China, outline the populations
who report allergies, and characterize the skin conditions
associated with allergy.

Methods

Study Population

A polling institute (HC Conseil Paris, France) conducted the
current survey between December 2018 and January 2019.
A sample of the general Chinese adult population, over 18
years of age, was recruited. Proportional quota sampling was
applied to render the study population representative of the
Chinese general adult population following data available
and published. These quotas were based on the following
aspects: sex, age, socio-professional status and regional
distribution. Data were collected via Internet by random
selection of 3,010 Chinese people among the large number of
internet users over 18 years of age who agreed to participate.
Each participant was contacted by e-mail, and if the contact
failed or questionnaire was not entirely completed, another
participant with the same characteristics was randomly
selected. Missing data was not allowed and respondents
were required to provide an answer to all questions.

Survey

Because this research employed completely anonymized data
without involving direct participant contact, an institutional
review board approval was not necessary prior to study
initiation. It is a declarative survey without any doctor
confirmation of the answers. Respondents were asked a
range of socio-demographic questions including gender,
age, occupation/social class, area of residence; tobacco use;
phototype; presence of allergies; type of allergies; allergens;
medical diagnosis confirmation; therapeutic treatment;

symptoms, skin pathologies, skin effects and skin symptoms.
Questions regarding the impact of environmental factors
like exposure to environmental pollution and sun were also
asked.

Statistical Analysis

In this descriptive study, participants who reported allergies
were compared to participants who did not report any
allergies. Quantitative variables were expressed as mean and
standard deviation. Qualitative variables were expressed
as frequencies and percentages. Comparisons between
groups were performed using the Student test in the case of
quantitative variables; for categorical variables, intergroup
comparisons were done with the y? test. Relative risk (RR)
was calculated for comparison of the population who
reported allergies to the population who did not reported
allergies. The level of significance was set at 5%. Statistical
analyses were performed using R software version 3.6.1.

Results

Global Population

Out of the 3,010 respondents (18 to 74 years old, 52.5%
males and 47.5% females as the general adult Chinese
population), 41.3% of subjects (mean age 34.9 +/- 10.7
years old) reported having allergies (of which 54.5% were
men and 45.5% were women). As the general Chinese
population, 6% of the total population lived in rural areas
(< 150,000 inhabitants), 21% in suburban or medium size
cities (between 150,000 and 3 million inhabitants), 73% in
large cities (>3 million inhabitants). 34.5% were smokers.
The phototype repartition of the total population was
6.2%, 17.5%, 32.9%, 29.7%, 6.7% and 7% for respectively
phototype I to VI. Reported allergies included skin allergies
(83.3%), respiratory allergies (62.9%) and food allergies
(51.7%). 74.2% reported their allergies had been diagnosed
by atleast one doctor, a dermatologist, a pulmonary specialist
or a pediatrician most frequently (Table 1).

n %
Participants reporting an allergy 1242 41,26%
Participants able to name the allergy 730 58,78%
Percentage of participants diagnosed by a doctor 922 74,24%

Health professional who diagnosed the participant’s allergy

dermatologist 615 66,70%
general practitioner 151 16,38%
allergy specialist 100 10,85%
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Otolaryngologist doctor 38 4,12%
homeopathic doctor 9 0,98%
other specialized physician 5 0,54%
pulmonary specialist 2 0,22%
pediatrician 2 0,22%
acupuncturist 0 0,00%
Table 1: Doctors who diagnosed allergies.
However, many reported not using any treatment responsible for their allergies (mainly pollens, mites and
(corticosteroids, antihistamine or other) - respectively food), as well as the main symptoms associated with their
28.5%, 30.7% and 26.8% of those with skin, respiratory and allergies were allergic rhinitis or eczema (Table 2).
food allergies. 58.8% were able to identify the allergen(s)
Symptoms associated with allergy reported by participants n %
allergic rhinitis (hay fever) 691 55,64%
eczema/atopic dermatitis 604 48,63%
edema 156 12,56%
bronchitis with wheezing 120 9,66%
asthma 104 8,37%
conjunctivitis 102 8,21%
other 38 3,06%
Allergen reported by participants n %
pollens 659 53,06%
dust mites 456 36,71%
food allergens 407 32,77%
mold 244 19,65%
dogs, cats, ferrets, other animals 195 15,70%
other 96 7,73%
latex 89 7,17%
cockroaches 85 6,84%
Hymenoptera (bees, wasps, hornets etc.) 66 531%
Table 2: Symptoms and allergens related by the allergic population.
89.4% of those who reported allergies also reported skin reactions reported resorting to topical and/or oral
experiencing associated skin reactions. In 68.3% a doctor treatments (Table 3).
diagnosed this skin reaction, and 53.9% of those experiencing
n %
Percentage of participants reporting skin reaction 1111 89,45%
Percentage managed by a doctor 759 68,32%
Health professional who managed the skin reaction?
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dermatologist 615 66,70%

general practitioner 151 16,38%

allergy specialist 100 10,85%

Participants reporting prescribed treatment for skin reaction 599 78,92%
What kind of treatment was prescribed for your skin reaction?

topical 471 78,63%

oral 364 60,77%

Skincare product 156 26,04%

Table 3: Skin reactions associated with allergies.

Allergic Population Versus non-Allergic Population

The population who reported allergies was slightly younger
(mean age 34.9 +/- 10.7 versus 36.9 +/- 12.1 years old,
p<0.0001) in comparison to the population who did not
report allergies. They included slightly less women (45.5%
vs 48.9%) (NS), were more likely to live in big cities (79.2%
vs 68%, p<0.0001), to smoke (34.5% vs 28.5%, p<0.0001)
and to have a light (I, II, II) phototype (60.1% vs 54.2%,
p<0.002). Those who reported allergies were 2 to 4 times

more likely to also report a skin disease (sun allergy
(RR=3.58 [3.06 - 4.17], p<0.001), contact eczema (RR=3.16
[2.70- 3.69] , p<0.001), rosacea (RR=3.46 [2.79 - 4.34] ,
p<0.001), psoriasis (RR=3.61[2.71- 4.80], p<0.001), eczema
including atopic dermatitis (RR=2.58 [2.27 - 2.92], p<0.001)
or acne (RR=1.81 [1.57 - 2.07] , p<0.001)) and were 2 times
more likely to report sensitive skin (RR=2.38 [2.21 - 2.57]
, p<0.001) compared to those who did not report allergies
(Figure 1).
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Figure 1: Skin diseases in the two populations.

They were significantly more likely to report sensitive skin
(76.5 vs 32.1%), particularly very sensitive skin (13.7 vs
4.2%) (p<0.001) but also sensitive eyes (41.9 vs 12.5%,
p<0.001) and having parents with sensitive skin (46.8 vs
14.9%, p<0.001). Interestingly, 77.7% of those who reported

allergies also reported having AD during childhood versus
33.6% for those who did not report allergies (p<0.001).
Those who reported allergies were more likely to experience
skin discomfort and reported a higher incidence of severe
skin discomfort (Figure 2).
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Figure 2: Skin discomforts in the two populations.

They were also more likely to report experiencing skin
reactions (pruritus: RR=2.37; burning: RR=2.07 or tickling:

RR=3.17 p<0.001) when using skincare products (Figure 3).
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Figure 3: Skin discomforts associated with skincare products in the two populations.

impacted by air, water, ground, noise, light and radiation
pollution (p<0.0002) than the population who did not report
allergies (Table 4).

Environmental Impact

The population who reported allergies was significantly more

Impacted Worried

Air Allergic n= 1242 Non Allergic n= 1768 p-value Allergic n= 1242 Non Allergic n=1768
90,34% 81,17% <0.0001 59,42% 51,30%
Water 55,31% 47,23% <0.0001 8,21% 14,59%
Soil 28,26% 17,31% <0.0001 3,30% 3,17%
Noise 63,85% 52,26% <0.0001 10,79% 12,84%
Light 40,90% 22,51% <0.0001 3,30% 1,47%
Radiation 59,10% 40,55% <0.0001 14,65% 12,10%

Table 4: Impact of the pollution in the two populations.
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They more frequently claimed that pollution affected their
way of life (92.3 vs 70.3%, p<0.001) and had a health and
well-being impact (94 vs 74%, p<0.0001). They also more
commonly noted an impact of pollution on their skin (62 vs
42%, p<0.001, quite to very important for 64.5 vs 34.7%,
p<0.001) and use of skincare products to protect their skin
against pollution (20.5 vs 16.7%, p<0.009).

In the population who reported allergies, significantly more
had moderate and intense daylight solar exposure than
the population who did not report allergies (75 vs 59.7%,
p<0.0000). Nevertheless, only 8.7% reported not using any
photoprotection in comparison to 23.7% in the population
who did not report allergies (p<0.0001) and they were more
likely to apply sunscreen during outdoor leisure activity
(35.3 vs 25.4%, NS), or when working outdoors (41.4 vs
30.2%, p=0.029) and during intense sun exposure (52.8 vs
40.4%, p<0.0001).

Discussion

In this survey of a representative sample of the general
Chinese population, 41.3% of survey respondents reported
having allergies. Self-report may be one limitation of this
study, even if 74.2% of the respondents who reported
allergies said that a doctor had officially diagnosed these
allergies. A non-immunologically food adverse response
may easily be misconstrued to be an allergic reaction and
self-reported as such. Another limitation of this study is
that only adults 18 years and older were sampled when
allergy rates are increasing most rapidly among children.
Nevertheless, some results suggest a high prevalence of
allergic diseases in Chinese teens and young adults. Wang
et al performed a survey in Hebei and Tianjin that included
5010 subjects. They found that the prevalence of allergic
rhinitis, asthma and atopic dermatitis was 16.4%, 10.5%
and 16.7% respectively. Another study in university students
demonstrated that 22% students had allergic diseases
including 4.3% of allergic rhinitis, 3.4% of atopic dermatitis
and 7.6% food allergy. There are many theories attempting
to explain the ongoing escalation in allergy prevalence. The
role of the skin barrier in allergic sensitization has been well
described. Specifically, dysfunction of the skin barrier can
increase the likelihood of allergens encountering the immune
system, which can trigger sensitization. However, the impact
of allergies on other skin conditions has been less thoroughly
characterized. Nonetheless, the survey results presented
here show a clear association between reporting any type of
allergy and reporting skin disease or skin sensitivity. While
some of these links are relatively well established, such as
that between food allergy and atopic dermatitis, others are
less clear [8-13].

Concerning the high percentage of respondents who
reported allergies also reported having AD during childhood
it is important to note that AD as allergy carries a high
economic burden and increasing use of healthcare resources
[9]. Furthermore, lack of understanding of the disease
process and management plan, corticosteroids phobia,
lack of confidence in therapies and sense of helplessness
lead to poor clinical outcomes and low compliance to AD
treatment that could affect the prevalence of future allergies.
Therefore, educational programs for AD patients play an
increasingly important role in the long-term management
of AD and allergies. Although there are limited experiences
of “Therapeutic Patient Education” or TPE about AD, patient
education has been shown to contribute to better disease
management, significant improvement of life quality and
increased adherence to treatment [14-18]. A first multicenter,
randomized, and controlled trial about TPE was conducted
in moderate to severe AD children and their parents in China.
This study demonstrated a significantly more efficient long-
term control of AD in children and adolescents but also a
statistically improved life quality of patients and parents,
and a better emollients knowledge than with conventional
treatment [19-32].

Conclusions

Understanding allergy is critical to providing care to the vast
proportion of Chinese who suffer from its symptoms. For the
millions of people coping with allergies, allergies can create
significant lifestyle burden. Anxiety, impact on relationships,
embarrassment, and frequent interruptions to normal tasks
brought on by respiratory, food, and skin allergy symptoms
all contribute to poorer quality of life in those with allergies
[33-35]. Much work still needs to be done in developing
ways to manage allergies. Strategies such as avoidance can
be an option for those who are able to identify the causative
allergens. However, without well-developed therapeutic
solutions to existing allergies, the prevalence of allergies is
bound to continue to rise, even as incidence stabilizes [2].
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