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Abstract
OBJECTIVE: To investigate the risk factors associated with allergic rhinitis in adults.
METHODS: Using the 1:1 matching principle, 1096 cases of allergic rhinitis patients aged 18-65 years were selected as the observation group, and another
group of healthy medical checkups were selected as the control group, and the data related to allergic rhinitis were collected by allergen testing and
questionnaire survey, and univariate and multifactorial analyses were performed respectively.
RESULTS: The univariate analysis showed that allergic rhinitis may be related to temperature changes, dryness and humidity, air pressure, wind speed,
seasonal changes and exposure to allergens such as dust mites and house dust mites. After allergen testing of all patients in the observation group, it was
found that dust mite and house dust mite were the highest percentage of allergens, accounting for 40.51%, indicating that environmental factors play a
decisive role in allergic rhinitis. Multi-factor analysis showed that exposure to dust mites, house dust mites, Penicillium punctatum, Streptomyces crossatus
and Aspergillus fumigatus were independent risk factors for allergic rhinitis when it was humid, when it was cold, when it was windy and when the air pressure
was low.
CONCLUSION: The epidemiological status of allergic rhinitis in adults in China was initially understood, and the main allergens were house dust mite and dust
mite, which provided scientific epidemiological information for the standardized prevention and treatment of allergic rhinitis in this region.

Background
Allergic rhinitis is a chronic inflammatory disease of the nasal mucosa involving IgE antibodies in susceptible individuals after exposure to allergic allergens,
initiated by the release of mediators (mainly histamine) from mast cells, and involving a combination of immunoreactive cells and cytokines. The prevalence
of allergic rhinitis worldwide has been on the rise in recent years, and it has become a global health problem because it affects the quality of life of patients
and increases the socioeconomic burden. With the increasing incidence of allergic rhinitis (AR) worldwide, related epidemiological studies have been
intensifying, but in mainland China, a large country with a special geographical environment and a large number of patients, there are few epidemiological
studies with overall representativeness, especially on the possible risk factors in the living environment and dietary habits of patients with allergic rhinitis. This
study intends to investigate the possible risk factors in the living environment and dietary habits of patients with allergic rhinitis in mainland China through the
collection and processing of risk factors in a large sample of normal and allergen-tested people with confirmed allergic rhinitis, and to provide a scientific
basis for clinical monitoring, early intervention and control of allergic rhinitis.

Case Presentation
The purpose of this study is to observe the possible risk factors in the living environment and dietary habits of allergic rhinitis patients in mainland China, and
to provide suggestions and guidance for the prevention and treatment of allergic rhinitis.A total of 1096 patients aged from 18 to 65 years were selected as
the study subjects (all patients met the diagnostic criteria of 2015 Tianjin Guidelines of Otolaryngology Society of Chinese Medical Association). All the
enrolled patients had no history of asthma,hypertension, coronary heart disease, psychosocial diseases, and did not receive any drug therapy during the
observation period.Allergic rhinitis patients have nasal itching, sneezing, runny nose, nasal congestion and other symptoms, nasal mucosa pale, edema, nasal
cavity with clear water like secretions.No other interventions were received, only blood samples were taken to check for allergens, and environmental risk
factors for adult allergic rhinitis were analyzed.Results: Single factor analysis showed that allergic rhinitis might be related to temperature, wind speed, dry
humidity, air pressure, seasonal change and exposure to house dust mites, dust mites and other allergens.After allergen detection for all patients with allergic
rhinitis, it was found that house dust mites and dust mites accounted for the highest proportion of allergens, accounting for 40.51%, indicating that
environmental factors played a decisive role in allergic rhinitis.Multivariate analysis showed that exposure to house dust mites, dust mites, Mycospora
penicillium, Aspergillus fumigatus and Streptospora were independent risk factors for allergic rhinitis in cold weather, high wind, humid weather and low air
pressure.
Allergic rhinitis (AR) is a chronic inflammatory disease that afflicts approximately 10-30% of the population in the United States and is increasing in prevalence
yearly, affecting approximately 40% of the world's population [1]. Allergic rhinitis is a component of systemic allergy and is associated with other allergic
diseases, including asthma, sinusitis, and allergic conjunctivitis [2]. Allergic rhinitis reduces people's quality of life and affects sleep, learning, productivity and
social life [2]. The impact of allergic rhinitis on quality of life has made it a class of respiratory diseases that urgently needs to be addressed [2]. In addition, the
cost of treating allergic rhinitis is increasing year by year, and the medical costs of the disease now exceed those of diabetes, coronary heart disease, heart
disease, and asthma [3]. It is thus crucial to identify the environmental risk factors for allergic rhinitis.
There are two main types of allergic rhinitis, namely seasonal (also known as intermittent) and perennial (also known as persistent) allergic rhinitis [4].
Symptoms of seasonal rhinitis are usually easily recognizable and directly related to exposure to seasonal allergens, such as grass, pollen, and fungi [1]. The
periodicity of seasonal rhinitis can vary depending on geographic location and climatic conditions, and is also related to the duration of the patient's exposure
to allergens [1]. Patients with intermittent rhinitis usually have episodes of less than four days per week or episodes of less than four weeks [2]. Symptoms of
persistent allergic rhinitis usually occur approximately 75% of the time throughout the year, are greater than four days per week, last longer than four weeks,
and are more difficult to diagnose due to the combination of other diseases such as sinusitis and respiratory infections [5]. Symptoms of persistent allergic
rhinitis are usually caused by non-seasonal allergens such as mites, animal dander or molds.
The progression of allergic rhinitis is influenced by genetic and environmental factors [6], especially environmental factors are the main cause of allergic
rhinitis [7]. Numerous studies have found that environmental factors are the main causative factors of allergic rhinitis [6]. In this paper, a questionnaire survey
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will be conducted and allergen testing will be performed on 1096 patients with allergic rhinitis in China, in order to explore the possible risk factors in the living
environment and dietary habits of patients with allergic rhinitis in China, and to provide suggestions and guidance for the prevention and treatment of allergic
rhinitis.

1 Object And Method
1.1 Subjects
1096 patients diagnosed with allergic rhinitis in China City between November 2014 and July 2018, aged 18-65 years old, were selected for the study (the
patients all met the diagnostic criteria of the 2015 Tianjin guidelines of the Chinese Medical Association, Ear, Nose and Throat Branch), and a homemade
questionnaire was used to investigate and study 1096 patients with allergic rhinitis who met the diagnostic criteria and enrollment requirements, and to
compare them with 1096 healthy individuals in the outpatient physical examination center during the same period as a control.
1.2 Methods
1.2.1.1 Questionnaire
The "clinical questionnaire for allergic rhinitis" was used, including whether the symptoms were aggravated when it was cold (the temperature was more than
20 degrees below the normal body temperature), when it was hot (the temperature was higher than the normal body temperature), and whether the symptoms
were aggravated when it was hot.
Whether it is aggravated in spring, summer, autumn and winter, etc. To ensure the quality of the questionnaire, all questionnaires were completed under the
supervision of the attending physician.
1.2.1.2 Allergen detection
The skin allergen prick test was performed. The skin prick test was performed using standardized prick antigens from ALK, Denmark. The antigens included
house dust mite, dust mite, cockroach, cat fur dander, dog fur dander, Artemisia dwarf ragweed, Penicillium punctatum mycosporeum, Aspergillus fumigatus,
Streptomyces crossatus, cypress, elm, sycamore, willow, trillium, humulus, egg, milk, fish, shrimp, crab, beef, mutton, cashew nut, peanut, soybean, mango, and
wheat. Histamine dihydrochloride was used as a positive control and saline was used as a negative control.
1.3 Statistical methods
SPSS19.0 software was used to perform, and the chi-square test was used to compare the count data between groups, and multi-factor logistic regression
analysis was used to screen the relevant risk factors.
1.4 Informed consent and ethics
All the selected candidates signed the informed consent and were discussed and approved by the ethics committee of the hospital.

2.2 Results
2.1 General There was no statistical significance between the two groups in terms of age composition, gender composition, race, climatic conditions and living
environment (P>0.05), and they were comparable.
2.2 Climate and season and allergic rhinitis
The questionnaire survey on climatic factors revealed that temperature changes, wind speed, dryness and humidity, and air pressure changes were all related
to the aggravation of allergic rhinitis symptoms. After univariate analysis of 24 climatic and seasonal factors that may have an influence on the development
of allergic rhinitis (see Table 1), it was found that the risk factors associated with the development of allergic rhinitis were: cold, windy, humid, low air pressure,
and spring and autumn.
Table 1 Univariate analysis of risk factors for allergic rhinitis in 1096 cases
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Temperature change

Wind Speed

Aggravated
when it is
cold

Aggravated
by the heat

aggravated
when windy

yes

no

yes

no

yes

Allergic
rhinitis
group

609

487

307

789

Healthy
control
group

156

940

33

1063

c2values

8.111

1.145

17.564

3.092

10.648

3.077

2.91

5.61

3.307

7.13

Pvalues

0.019

0.158

0.038

0.087

0.009

0.089

0.074

0.045

0.001

0.069

group

Dryness and humidity

Barometric pressure
change

Wind hours
aggravated

Aggravated
when wet

Aggravated
when dry

aggravated
by high air
pressure

aggravated
by low air
pressure

no

yes

no

yes

no

yes

no

yes

no

yes

458

638

120

976

649

447

335

761

227

869

34

1062

28

1068

87

1009

28

1068

40

1056

Spring
aggravation

Sum
aggra

no

yes

no

yes

758

338

367

729

117

129

967

50

1046

39

2.3 Allergens and allergic rhinitis
In order to understand the relationship between allergens and allergic rhinitis, allergen testing was performed on 1096 patients with allergic rhinitis, and it was
found that house dust mite and dust mite accounted for the highest proportion of environmental factors, reaching 40.51%, and were the most important
allergens for allergic rhinitis. The environmental factors followed by Penicillium punctatum, Aspergillus fumigatus, Streptomyces crossatus, accounting for
15.43%. And among the dietary factors, fish, shrimp and crab were the major allergens of allergic rhinitis, accounting for 5.38% (Table 2). These results
indicate that house dust mite and dust mite among environmental factors are the main allergens of allergic rhinitis and play a major role in the development
of allergic rhinitis.
Table 2 Allergen detection results of 1096 cases of allergic rhinitis
Name

Number of cases

Composition ratio（%）

Dust particles, powder dust particles

444

40.51

Cockroach

108

9.85

Cat fur dander, dog fur dander

82

7.48

Artemisia dwarf ragweed

126

11.49

Penicillium punctatum Mycosphaerella, Aspergillus fumigatus, Streptomyces crossatus

169

15.43

Cypress, elm, sycamore, willow, triangular-leaved poplar

38

3.47

Humulus japonicus

32

2.92

Eggs

5

0.46

Milk

4

0.36

Fish, shrimp and crab

59

5.38

Beef, lamb

6

0.55

Cashew nuts, peanuts, soybeans

3

0.27

Mango

1

0.09

Wheat

0

0

Combining two or more allergens

19

1.74

2.4 Multi-factor analysis of environment-related risk factors for allergic rhinitis
Multi-factor logistic regression analysis was performed and significant results are shown in Table 3. In terms of OR, house dust mite, dust mite
(OR=9.458,95%CI: 4.011~19.373), Penicillium punctatum Mycosphaerella, Aspergillus fumigatus, Streptomyces crossatus (OR=,8.024, 95%CI:3.677~17.211),
aggravated by humidity (OR =2.797,95%CI: 1.862-4.233), when windy (OR=2.015,95%CI: 1.311-3.048), when cold (OR=1.673,95%CI: 1.127-2.529), and when air
pressure was low (OR=1.039,95%CI: 1.012-1.059). The risk of allergic rhinitis was higher for allergic rhinitis (OR=1.039, 95% CI: 1.012~1.059).
Table 3 Multifactorial analysis of environment-related risk factors for allergic rhinitis in China
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Influencing Factors

OR

95%CI

P值

Lower

Upper

Aggravated when it is cold

1.673

1.127

2.529

0.042

aggravated when windy

2.015

1.311

3.048

0.049

Aggravated when wet

2.797

1.862

4.233

0.037

aggravated by low air pressure

1.039

1.012

1.059

0.038

Dust particles, powder dust particles

9.458

4.011

19.373

0.001

Penicillium punctatum Mycosphaerella, Aspergillus fumigatus, Streptomyces crossatus

8.024

3.677

17.211

0.029

3 Discussion
In this paper, we found that cold, windy, humid, low air pressure and spring and autumn were all environmental risk factors for allergic rhinitis in 1096 patients
with allergic rhinitis. In the allergen analysis, house dust mite and dust mite were found to account for the highest proportion of all allergens, indicating that
the living environment plays an important role in the development of allergic rhinitis. In addition, diet also plays an important role in allergic rhinitis, and people
who are allergic to fish, shrimp and crab are also those who have a higher incidence of allergic rhinitis. Our results suggest that strengthening the cleanliness
of the home environment, minimizing the density of dust mites in the air, paying attention to a reasonable dietary structure, and paying attention to the climate
and seasonal changes have clinical significance in reducing the incidence of allergic rhinitis.
3.1 Climatic and seasonal factors
There is evidence that climatic factors may indirectly cause the symptoms of allergic rhinitis, but do not necessarily increase the prevalence of allergic rhinitis.
A recent study found that the prevalence of allergic rhinitis in the United States varied significantly by region and was associated with various climatic factors,
including humidity, drought, temperature, and precipitation [7]. The highest prevalence was found in the southeastern and southern states, where both humidity
and temperature are higher. Other studies have shown that global temperature changes may affect the severity of allergic rhinitis through to pollen and air. For
example, temperature changes lead to a longer duration of the pollen season and thus an increase in the level of pollen allergy [8]. International Phenology has
observed for almost 30 years that spring is six days earlier than in the past and the duration of the pollen season is prolonged, making the exposure of
susceptible people to allergens longer, which in turn exacerbates allergic reactions [9]. Pollen is not the only climatic factor that increases the prevalence of
allergic rhinitis. Temperature and humidity likewise contribute to the late metaplastic response of eosinophils [10]. In addition, warm climate shows a positive
correlation with allergic rhinitis [11]. One study predicts that by 2050, the average temperature will increase by 3 degrees Celsius and thus the number of
patients with allergic rhinitis due to pollen will increase to 40% [12]. Therefore, changes in climate may be a major factor in the increasing prevalence of allergic
rhinitis [13]. In this paper, we found that changes in temperature, wind speed, dryness and humidity, and changes in air pressure were associated with increased
symptoms of allergic rhinitis. Cold, windy, humid and low air pressure are all environmental risk factors for allergic rhinitis. In addition, the highest percentage
of allergic rhinitis symptom exacerbation was found in spring and autumn, indicating that spring and autumn are also environmental risk factors for allergic
rhinitis.
3.2 Allergens
An increase in the prevalence of allergic rhinitis has been shown to be associated with increased exposure to indoor allergens due to changes in housing and
lifestyle [14]. Exposure to susceptible allergens is a major cause of the development of allergic rhinitis. Certain allergens, such as those from dust mites,
cockroaches, molds, and pollen are linearly associated with the development of allergic rhinitis. The duration of exposure to allergens is a key factor in allergic
rhinitis [15]. Increased concentration of indoor dust mite allergens is associated with the risk of allergic rhinitis. It has been noted that indoor temperature,
humidity and living environment lead to increased exposure to indoor allergens, especially dust mites, and allergic rhinitis [16]. Elevated indoor temperatures,
walls or carpets contribute to enhanced levels of dust mite allergens and are therefore associated with sensitivity to allergic rhinitis [17]. House dust mites are
the most common dust mites found indoors and are the main allergens of allergic diseases such as allergic rhinitis. Studies have shown that
Dermatophagoides pteronyssinus and Dermatophagoides Felina are the most common mites in the world. House dust mites are commonly found in products
such as bedding, carpets, curtains and fabrics. House dust mite hypersensitivity is closely associated with persistent allergic rhinitis [18]. Avoiding exposure to
allergens, including house dust mites, is the main treatment strategy for allergic rhinitis and asthma [3]. In this paper, the highest proportion of house dust
mites and dust mites among environmental factors was found to be the most important allergens in allergic rhinitis in 1096 patients with allergic rhinitis,
reaching 40.51%. Thus, reducing exposure to house dust mites indoors and dust mites outdoors is the main means to reduce the occurrence of allergic rhinitis.
In addition, mold exposure is also associated with allergic rhinitis. Indoor humidity and mold exposure are considered potential risk factors for allergic rhinitis.
Several studies have found a strong association between mold exposure and childhood asthma [9]. A 2013 retrospective analysis examined the association
between mold exposure and allergic rhinitis and found that exposure to dampness and mold was associated with allergic reactions including allergic rhinitis
[4]

. These results suggest that preventing indoor dampness and reducing mold may reduce the risk of developing allergic rhinitis. The analysis of
environmental risk factors in patients with allergic rhinitis in this paper helps to correctly understand the environmental risk factors for allergic rhinitis and
provides a theoretical basis for the prevention and treatment of allergic rhinitis.
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