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Background: Increased allergy frequency may have a significant impact on the skin, one of 
the largest targeted organs for allergic and immunological responses.
Methods: An online survey of 2036 adults as a representative sample of the French general 
population was conducted to evaluate the prevalence of self-reported allergies, the popula-
tions who report allergies and the skin conditions related to allergies.
Results: In general, 20.2% of French adults (average age 45 ± 15.8 years) reported allergies. 
These allergies were respiratory allergies (55.3%), skin allergies (48.8%) and food allergies 
(27.9%), and 78.9% indicated that their reported allergies were diagnosed by a doctor. In 
addition, 53.2% of individuals reporting an allergy also indicated that they experienced 
associated skin reactions. In comparison to those who did not report an allergy, these 
individuals were 1.5 to 4 times more likely to have a skin disease and 3 times more likely 
to have sensitive skin or skin reactions when using skincare products.
Conclusion: It is estimated that over 10 million French adults have allergies. These data will 
help increase awareness among the allergic population and healthcare professionals about the 
burden associated with allergies and the need for management to reduce their health impact.
Keywords: allergies, food allergy, skin allergy, respiratory allergy, prevalence, skin side effects

Introduction
The frequency of allergies has been on the rise in the Western world. This 
phenomenon is called the “allergy epidemic”.1

These allergic diseases (eczema, hay fever, asthma and rhinitis) in children often 
present as heterogeneous phenotypes, but they have common patterns, such as 
hyperimmune reactivity and epithelial porosity, with the most well-known genetic 
example being filaggrin deficiency in the epidermis.2 The negative effects of air 
pollution on the skin have also been described, mainly in eczema lesions.3

There are few data available on the French population and the occurrence of allergic 
features. Furthermore, this is the first survey that accounts for the perceptions of patients 
suffering from an allergy or eczema about the environment’s role in their skin diseases.

Methods
Study Population
An online survey was conducted in March 2019 by a polling institute (HC 
Conseil, Paris, France) after recruitment of a sample of the general French adult 
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population over 18 years of age. To provide 
a population representative of the general French adult 
population, proportional quotas were used based on sex, 
age, socioeconomic status, and regional distribution (as 
described in Table 1) according to data previously pub-
lished by INSEE.

Collected data were obtained via the Internet from 
a random selection of 2036 French Internet users over 18 
years old who agreed to participate. An Internet questionnaire 
was completed by each participant, but if contact was lost or 
the questionnaire was not totally completed, another partici-
pant with similar characteristics (sex, age, socioeconomic 
status, and regional distribution) was selected. No missing 
data were allowed, and respondents had to answer all 
questions.

However, before answering the questionnaire, each 
respondent was informed of the nature of the survey, that 
their anonymity would be respected, and that collected 
information would not allow identification. Each respon-
dent had to confirm his or her agreement and non- 
opposition to answer the questionnaire. This research 
used anonymous data without direct patient contact, and 
institutional review board approval was not necessary 
prior to the study initiation; nevertheless, this survey was 
conducted in accordance with the Declaration of Helsinki, 
General Data Protection Regulation or GDPR policies 
were followed during the questionnaire administration, in 
accordance with French legislation.

Survey
An online questionnaire was completed, which included 
a range of sociodemographic questions related to gender, 
age, profession, social class, area of residence, and smok-
ing habits as well as skin type [following Fitzpatrick 
classification with descriptive pictures], occurrence and 
type of allergies, known allergens, medical diagnosis, 
therapeutic treatment, symptoms, skin side effects, skin 
sensations such as tingling, burning, tautness, itching or 
pain, symptoms and environmental impact factors, such as 
exposure to pollution or sun.

The filter question was “Do you think you are aller-
gic?” In the event that the responder self-reported being 
allergic, they were asked whether a doctor had confirmed 
the diagnosis. The subject was then questioned to deter-
mine if it was a respiratory, food or skin allergy. Drug 
allergies, which have a different mechanism, were not 
investigated.

Statistical Analysis
In this descriptive study, participants who reported aller-
gies were compared to participants who did not report any 
allergies. Quantitative variables are expressed as the mean 
and standard deviation. Qualitative variables are expressed 
as frequencies and percentages. Comparisons between 
groups were performed using Student’s t-test in the case 
of quantitative variables. For categorical variables, inter-
group comparisons were conducted using the χ2 test. 
Relative risk (RR) was calculated to compare the popula-
tion who reported allergies to the population who did not 
report allergies. The level of significance was set at 5%. 
Statistical analyses were performed using R software ver-
sion 3.6.1 (Vienna, Austria).

Results
Global Representative Population
Out of the 2036 French respondents (18 to 74 years old, 
48.9% male and 51.1% female), 20.2% of subjects (mean 
age 45 ± 15.8 years) self-reported having at least one 
allergy (of which 42.7% were men and 57.3% women). 
Overall, 44.3% of the total population lived in rural areas 
(< 20,000 inhabitants), 30.3% in suburban areas or med-
ium-size cities (between 100,000 and 20,000 inhabitants), 
and 25.4% in large cities (>100,000 inhabitants), and 
24.8% were smokers. The phototype repartitions of the 
global studied population were 13.1%, 37%, 38%, 9.1%, 
1.7%, and 1.2% for phototypes I to VI, respectively. In this 

Table 1 Quota Used to Select the Study Population (INSEE)

INSEE

Sex and Age Breakdown Males Females
18–24 years old 6.0% 6.0%

25–34 years old 8.0% 9.0%

35–44 years old 9.0% 9.0%
45–54 years old 10.0% 10.0%

55–64 years old 9.0% 9.0%

65–74 years old 7.0% 8.0%

Regional Distribution
Ile de France 19%

Northwest 23%

Northeast 23%
Southwest 11%

Southeast 24%

Socio-Professional Status
Superior 23%

Lower 27%
Inactive 50%
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French population, approximately 30% of the respondents 
reported dry skin, which corresponds to the prevalence 
usually found in this country.

The reported allergies included respiratory allergies 
(55.3%), skin allergies (48.8%) and food allergies 
(27.9%). Overall, 78.9% of the French respondents 
reported that their allergies had been diagnosed by at 
least one practitioner, who was a general practitioner in 
most of the cases and an allergist or a dermatologist in 
others (Table 2). However, many French respondents self- 
reported not using any treatment (corticosteroids, antihis-
tamines, or other): 44.7%, 59.2% and 63.5% of those with 
respiratory, skin and food allergies, respectively.

Additionally, 55.3% were able to identify the allergen-
(s) responsible for their allergies (mainly pollen and dust 
mites), as well as the main symptoms associated with their 
allergies, including allergic rhinitis, eczema, or asthma 
(Table 3).

Overall, 53.2% of those who reported allergies also had 
associated skin reactions. Among them, a practitioner 
diagnosed their skin diseases in 60.3% of cases, and 
34.7% had to use topical and/or oral treatments (Table 4).

Allergic Population versus Non-Allergic 
Population
Compared to the population who did not report an 
allergy, the population who reported allergies included 
more females (57.3%) than males (49.59%) (p= 0.0057), 
without significant differences concerning living in large 
cities (29.1% for those who were allergic vs 24.5%, NS) 
or their habit of smoking (22.8% vs 27.2%, NS). 

However, the two populations were similar in age 
(mean age 45 ± 15.8 vs 45.9 ± 15.5 years) and in 
phototype, which included light (phototypes I, II and 
III), 87.4% vs 88.2%, respectively, and dark skin 
(phototypes IV, V, and VI), 12.6% vs 11.8%, respec-
tively, for the 2 populations.

Table 2 Doctors Who Diagnosed Allergies

n %

Participants Reporting an Allergy 412 20.24%
Subjects able to name the allergy 228 55.34%

Percentage of Participants Diagnosed by 
A Doctor

325 78.88%

Health professional who diagnosed the allergy

General Practitioner 154 47.38%

Allergy specialist 93 28.62%
Dermatologist 60 18.46%

Pulmonary practitioner 10 3.08%

Other specialized physician 4 1.23%
Otolaryngologist 3 0.92%

Acupuncturist 1 0.31%

Abbreviation: n, number of participants.

Table 3 Symptoms and Allergens Related by the Allergic 
Population

Symptoms Associated with Allergy Reported 
by Participants

n %

Allergic rhinitis (hay fever) 202 49.03%
Eczema/atopic dermatitis 124 30.10%

Asthma 102 24.76%

Conjunctivitis 89 21.60%
Other 82 19.90%

Bronchitis with wheezing 41 9.95%

Edema 29 7.04%

Allergens Reported by Participants n %

Pollens 231 56.07%

Dust mites 142 34.47%

Other 87 21.12%
Dogs, cats, ferrets, other animals 78 18.93%

Mold 72 17.48%

Food allergens 64 15.53%
Hymenoptera (bees, wasps, hornets etc.) 34 8.25%

Latex 25 6.07%

Cockroaches 9 2.18%

Abbreviation: n, number of participants.

Table 4 Skin Reactions Associated with Allergies

n %

Percentage of Participants Reporting Skin 
Reaction

219 53.16%

Percentage managed by a doctor 132 60.27%

Who is the Health Professional Who Managed the 

Skin Reaction?
General practitioner 154 47.38%

Dermatologist 60 18.46%

Allergy specialist 93 28.62%

Participants Reporting Prescribed 
Treatment for Skin Reaction

599 78.92%

What kind of treatment was prescribed for your 

skin reaction?
Topical 48 63.16%

Oral 39 51.32%

Skincare products 19 25.00%

Abbreviation: n, number of participants.
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Compared to those who did not report an allergy, French 
respondents with allergies were 1.7 to 3.8 times more likely 
to also report a skin disease, including atopic dermatitis 
(14.6% vs 3.8%, p<0.001; RR 3.4), contact dermatitis 
(21.1% vs 5.7%, p<0.001; RR 3.7), acne (17.5% vs 10.3%, 
p<0.001 RR 1.69), and psoriasis (14.4% vs 8.3%, p<0.01 
RR 1.2), as well as 1.5 times more likely to report sensitive 
skin (71.9 vs 46%, p<0.001.; RR 1.56) (Figure 1). They 
more frequently reported sensitive skin, particularly very 
sensitive skin (21.1 vs 6.8%) (p<0.0001), sensitive eyes 
(68.2 vs 45.2%, p<0.0001) and having parents with sensitive 
skin (34.2 vs 16%, p<0.0001), and the differences were 
significant. Interestingly, 38.6% of those who reported aller-
gies also reported having atopic dermatitis during childhood, 
versus 15.9% for those who did not report an allergy 
(p<0.0001).

Those who reported allergies were more likely to 
experience skin discomfort and reported a higher inci-
dence of severe skin discomfort (Figure 2). They were 
also twice as likely to report (p<0.001) skin reactions 
when using skincare products (Figure 3).

Environmental Impact
The group of individuals who reported allergies was signifi-
cantly more impacted by air, water, ground, noise, light and 

radiation pollution (p<0.0001) than the group of individuals 
who did not report an allergy (Table 5). They more frequently 
claimed that pollution affected their way of life (59.5 vs 
39.8%, p<0.001) and negatively impacted their health and 
well-being (82.5 vs 64.5%, p<0.0001). They also more com-
monly noted pollution’s impact on their skin (32 vs 20.3%, 
p<0.0007, quite to very important for 41.5 vs 23.7%, 
p<0.0001), but their use of dermocosmetics to protect their 
skin against pollution (32.3 vs 25%) was similar to that in non- 
allergic cases.

In the group of individuals who reported allergies, 
slightly fewer experienced moderate and intense daylight 
solar exposure than in the group of individuals who did not 
report an allergy (59.5 vs 61.3%, p<0.0001). In addition, 
only 11.9% reported not using any photoprotection, in 
comparison to 17.5% in the group of individuals who did 
not report an allergy (p<0.001). They similarly applied 
sunscreen during outdoor leisure activities (17.2 vs 
29.2%) or during intense sun exposure (57 vs 55%) but 
were more likely to apply it when working outdoors (34.2 
vs 12.9%, p<0.03).

Discussion
During this investigation performed with a representative 
sample of the adult French population, 20.2% of 

Figure 1 Skin diseases in the two populations.
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respondents self-reported suffering from at least one 
allergy. Self-reporting is one of the limitations of this 
survey, although 78.9% of allergic people said that their 
allergies were officially diagnosed by a doctor. 
Nevertheless, a nonimmune adverse reaction to food may 
be easily misconstrued with an allergic reaction and self- 
reported as such.4 As most patients and even physicians 

consider atopic dermatitis (and many other skin diseases) 
to be a skin allergy, this creates bias and should be con-
sidered a limitation. Another limitation of this study is that 
only adults 18 years of age and older were questioned, 
whereas allergy rates are increasing most rapidly in the 
younger generations.5 Interestingly, stabilization is cur-
rently being observed.

Figure 3 Skin discomforts associated with skincare products in the two populations.

Figure 2 Skin discomforts in the two populations.
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Few data on allergies in the French population are 
available. A recent study assessed the risk of allergic 
disease among 714 children of the Paris birth cohort, 
consisting of 3840 full-term and healthy singletons born 
from parents living in Paris or nearby suburbs.6 In this 
study, a profile of early and transient sensitization to foods 
that increased the risk of asthma later in childhood was 
identified (4.9%). Children strongly sensitized to house 
dust mites at 8 to 9 years of age (9.0%) had the highest 
risks of asthma and allergic rhinitis. Finally, the sensitiza-
tion profile for timothy grass pollen at 8/9 years of age 
(5.3%) was related to respiratory allergic diseases, as was 
early onset and a persistent sensitization profile (4.1%), the 
latter being strongly associated with atopic dermatitis.

Many theories have been developed to explain the 
ongoing increase in allergy prevalence worldwide. The 
role of the skin barrier in allergic sensitization has been 
well described; in particular, skin barrier dysfunction can 
trigger sensitization by increasing the likelihood of aller-
gens that come into contact with the immune system.7 

Nevertheless, the impact of some skin conditions, such 
as AD, has been well studied. In contrast, the impacts of 
allergies on skin conditions have not been clearly evi-
denced. Interestingly, our results show a clear association 
between any type of allergy and skin disease or skin 
sensitivity.8

French patients may find some difficulty in accessing 
an allergist practitioner and receiving an allergy work-up.9 

Better knowledge of allergies is critical for providing the 
best care to a great number of French people suffering 
from these symptoms. For a great number of allergic 
people, respiratory, food, and skin allergy symptoms create 
a significant burden through anxiety, relationship degrada-
tion, embarrassment, and frequent disturbances of normal 
tasks, all contributing to a poorer quality of life.10–12

For example, despite international guidelines, so-called 
dermatological allergies are treated with oral corticoster-
oids in 13.4% of cases and with topical corticosteroids in 
59.8% of this population, which is the majority of 
patients.13

Regarding environmental impact, the skin’s immune 
system may be disturbed by exposure to chemicals that 
may interfere with inflammatory reactions.14 Furthermore, 
there are some genetic predispositions that can promote 
responses to pollutants that particularly impact the skin, 
and patients with AD are more sensitive to air pollution 
than others.15 Nevertheless, non-atopic people can also 
feel the effects of pollution, especially elderly women.16 

It has already been shown that patients with eczema feel 
that pollution has an aggravating effect on their skin. Some 
of the symptoms described in this survey have been 
demonstrated to be enhanced by contact with chemicals, 
especially by air pollutants with indoor and/or outdoor 
origins.17

There is also a link between air pollution, AD flare 
levels and increased skin sensitivity.18 In addition, climate 
warming can enhance air pollution, increasing its impact 
on human health and clinical features, as described in our 
population.19

Further studies are required to develop new strategies 
to manage allergies. Lower exposure to allergens can be 
helpful, and 55.3% of the surveyed French respondents 
were able to identify the causative allergens. We have 
evaluated the importance of these allergic diseases in 
a European country. In recent years, the incidence of 
allergies has stabilized,20 but as demonstrated in our 
study, the incidence remains very high. Multiple 
approaches are necessary to improve the quality of life 
of these patients and better understand the links between 
allergies and environmental factors.

Table 5 Impact of Pollution in the Two Populations

Impacted Worried

Allergic n= 412 Non-Allergic n= 1624 RR Allergic n= 412 Non-Allergic n= 1624 RR

Air 77.4% 65.02% 1.19 57.04% 53.5% 1.07

Water 23.1% 16.32% 1.41 9.95% 10.6% 0.94
Soil 14.6% 8.50% 1.71 3.16% 3.6% 0.88

Noise 45.9% 33.99% 1.35 8.25% 7.7% 1.07

Light 27.2% 15.15% 1.79 2.91% 2.0% 1.48
Radiation 33.7% 21.80% 1.55 13.59% 11.4% 1.19

Abbreviation: n, number of participants.
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