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Abstract
This study is to analyze the prevalence and the associated lifestyle risk factors of self-reported allergic rhinitis (AR) in Kazakh
population of Fukang City.
A cross-sectional study was conducted using stratified random sampling method and 1689 Kazak people were surveyed. A

standard questionnaire was used for face-to-face interview.
The prevalence of self-reported AR of Kazakh population in Fukang City was 13.7%, and sneezing was the most common

symptoms (54.6%) with no significant differences among age, sex, and weight. The incidence of asthma in Kazakh people was
correlated with age, and the incidence of allergies in Kazakh people was correlated with weight. Skin pruritus was the most common
symptom for allergy (42.7%). The AR incidence was correlated with sinusitis and asthma, and wasmostly associated with carpet use.
For diet, the AR incidence was positively correlated with meat and fruit, and negatively correlated with beans and milk.
The prevalence of AR is high among Kazakh people in Fukang City, and its incidence is closely related with lifestyle risk factors such

as carpet use and meat and fruit consumption.

Abbreviations: AR = allergic rhinitis, ARIA = allergic rhinitis and its impact on asthma, CI = confidence interval, Ig =
immunoglobulin, OR = odds ratio.
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1. Introduction

From the perspective of allergy, allergic rhinitis (AR) is a
noninfectious nasal mucosa inflammation that is mediated by
immunoglobulin (Ig) E.[1] AR is the specific inflammation against
allergen by immune defense cells on nasal mucosa, which can lead
to chronic nasal symptoms such as sneezing, itching, runny nose,
and nasal congestion.[2] For patients with intermittent episodes,
the symptoms are generally mild with short duration, and can be
controlled by local and/or systemic medications with less effect on
quality of life.[3] For patients with consistent attack, the life
quality is generally low and long-term medications are required.
However, due to the poor drug efficacy, immune suppression
therapy is generally needed.[4]
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The AR prevalence in Urumqi was high, and ranked the first
among 11 cities surveyed across China.[5] So far, there is no
effective intervention to decrease the high prevalence. In a
longitudinal study on the relationship between AR/ non-AR and
asthma in Western Europe involving more than 6000 subjects, it
showed that AR and non-ARwere both risk factors for asthma.[6]

Epidemiology studies have showed that patients usually have
asthma and rhinitis in the meantime and about one-third of AR
patients would concurrently have asthma.[7–9] AR and asthma
share the similar family characteristics and familial risk.[10]

Therefore, information on the AR population prevalence and AR
lifestyle risk factors is essential for the early diagnosis and
intervention of AR.
In this study, a cross-sectional study of the prevalence of self-

reported AR and the associated lifestyle risk factors was
performed in Kazakh population of Fukang City, Xinjiang,
China.
2. Methods

2.1. Subject selection and sampling

A cross-sectional survey was conducted using multistage
stratified cluster sampling method. Two towns were randomly
selected in Fukang City, and 2 streets were randomly selected in
each town. Then, 2 communities were randomly selected on each
pre-selected street. Of the 8 selected communities, 65 households
were selected, and all surveyed households have resided in the
area for more than 2 years. Prior written and informed consent
were obtained from every subject and the study was approved by
the ethics review board of the First Affiliated Hospital of Xinjiang
Medical University.
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Table 1

Baseline information of Kazakh people.

Symptoms AR

No Yes Percentage (%) X2 P

Running nose No 1295 115 43.90 (90/205) 597.07 .00
∗

Yes 0 90
Sneezing No 1290 93 54.60 (112/205) 724.23 .00

∗

Yes 5 112
Nasal congestion No 1287 125 39.02 (80/205) 472.73 .00

∗

Yes 8 80
Nose pruritus No 1290 94 54.10 (111/205) 716.88 .00

∗

Yes 5 111
Eye irritation No 1287 141 31.21 (64/205) 362.70 .00

∗

Yes 8 64
Interference on quality of life No 1278 55 26.82 (55/205) 634.55 .00

∗

Mild 2 30 14.63 (30/205)
Modest 10 69 33.66 (69/205)
Severe 5 30 14.63 (30/205)

Extremely severe 0 21 10.24 (21/205)
Total 1295 205

AR = allergic rhinitis.
∗
P< .05 was considered statistically significant.
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2.2. Household data collection

All investigators received standard training before the survey.
The questionnaire was developed on the basis of Global Allergy
and Asthma European Network (GA2LEN).[11] The surveyed
factors mainly included symptoms and lifestyle factors of AR,
asthma, and other allergies. The diagnosis of AR was in
accordance with previous national epidemiology surveys 2010
Allergic Rhinitis and its Impact on Asthma (ARIA) standard.[12]

All individuals were interviewed personally, or by the family if the
individual was absent from home and the family signed for
representation.
2.3. Statistical analysis

Data were analyzed by SPSS17.0 (SPSS Inc, Chicago, IL).
Quantitative datawere analyzedbyChi-square test. The odds ratio
(OR) and corresponding 95% confidence intervals (95%CIs) was
calculated. P � .05 was considered statistically significant.
3. Results

3.1. General characteristics

There were 1689 people identified and 1500 questionnaires were
qualified. Of them, 205 people were diagnosed of AR, and the AR
prevalence was 13.7%. The effect of AR on life quality of Kazakh
ARpatientswasmoderate.Among typicalAR symptoms, sneezing
had the highest incidence (54.60%), followed by nose pruritus
Table 2

Characteristics and analysis of Kazakh people with asthma.

Age, y G

1–20 20–30 30–50 >50 Male

Asthma Yes 14 22 31 47 50
No 282 409 390 305 604

X2 23.91 0.00
P .00

∗
.95

AR = allergic rhinitis, BMI = body mass index.
∗
P< .05 was considered statistically significant.
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(54.10%), runny nose (43.90%), nasal congestion (39.02%), and
eye irritation (31.21%) (Table 1). There were no significant
differences in age and gender among Kazakh AR patients, and
there was no difference in weight and height for AR susceptibility.
It indicated that there were no differences in population general
characteristics between AR patients and healthy controls.
3.2. AR symptoms

To determine the comorbidity of AR and asthma, the incidence of
AR with asthma was examined. It showed that the incidence of
AR with asthma increased with age (Table 2). The lower airway
symptoms presented as paroxysmal chest tightness and cough
(39.5–43.8%), followed by suffocation (21%) and wheezing
(8.8%). The majority onset of asthma was associated with flu
(40%) (Table 3).
In addition, there were significant differences in weight for AR

patients with other allergies, who were disproportionally
overweight or obese. For other allergies, skin pruritus was the
most common (42.7%), followed by edema and allergy shock
(6.7%) (Table 4).
3.3. AR complications

The AR complications were analyzed. As summarized in Table 5,
the majority of AR patients were complicated with local
tenderness and hyposmia with statistical significance (P= .00
< .05). For AR patients with asthma, the main complication was
ender BMI

Female Underweight Normal Overweight Obese

64 12 24 35 43
782 170 363 480 373

6.25
.10



Table 3

Characteristics and analysis of Kazakh people with lower airway symptoms.

Asthma

No Yes Percentage (%) X2 P

Suffocation No 1386 90 21.05 (24/114) 283.31 .00
∗

Yes 0 24
Wheezing No 1386 104 8.77 (10/114) 109.51 .00

∗

Yes 0 10
Chest tightness No 1386 64 43.86 (50/114) 615.32 .00

∗

Yes 0 50
Cough No 1386 69 39.47 (45/114) 550.54 .00

∗

Yes 0 45
Nighttime wakenings No 1384 85 25.44 (29/114) 320.98 .00

∗

Yes 2 29
Followed “flu” No 1384 73 35.96 (41/114) 472.62 .00

∗

Yes 2 41
Combined with AR No 1384 93 18.42 (21/114) 221.10 .00

∗

Yes 2 21
Total 1386 114

AR = allergic rhinitis.
∗
P< .05 was considered statistically significant.

Table 4

Characteristics and analysis of Kazakh people with allergies.

Allergies

Symptoms No Yes Percentage (%) X2 P

Rash No 1425 43 42.60 (32/75) 621.25 .00
∗

Yes 0 32
Edema No 1425 70 6.67 (5/75) 76.31 .00

∗

Yes 0 5
Vomit No 1425 68 9.30 (7/75) 114.29 .00

∗

Yes 0 7
Diarrhea No 1425 70 6.67 (5/75) 76.31 .00

∗

Yes 0 5
Abdominal pain No 1425 70 6.67 (5/75) 76.31 .00

∗

Yes 0 5
Low blood pressure No 1425 70 6.67 (5/75) 76.31 .00

∗

Yes 0 5
Syncope No 1425 69 8.00 (6/75) 95.26 .00

∗

Yes 0 6
Total 1425 75

AR = allergic rhinitis.
∗
P< .05 was considered statistically significant.

Table 5

The AR complications among AR Kazakh people.

AR Asthma Allergy

Complications No Yes X2 P No Yes X2 P No Yes X2 P

Local tenderness No 1288 190 56.24 .00
∗

1366 109 5.57 .02
∗

1406 70 12.87 .00
∗

Yes 7 15 20 5 19 5
Nose pus No 1291 198 19.38 .00

∗
1375 104 12.88 .00

∗
1420 70 42.92 .00

∗

Yes 4 7 11 10 5 5
Hyposmia No 1288 192 45.27 .00

∗
1373 109 10.56 .00

∗
1411 70 18.41 .00

∗

Yes 7 13 13 5 14 5
Use of nasal spray No 1291 198 19.38 .00

∗
1380 105 22.61 .00

∗
1420 70 42.92 .00

∗

Yes 4 7 6 9 5 5
In total 1295 205 1386 114 1425 75

AR = allergic rhinitis.
∗
P< .05 was considered statistically significant.
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Table 6

Correlation of carpet use with AR for Kazakhs.

Paired difference

95% CI

Carpet usage (%) Mean Standard error Correlation Lower limit Upper limit t Significance (2-sided)

AR 94.40% �0.080 0.43 0.55 �0.102 �0.058 �7.268 0.00
∗

AR = allergic rhinitis.
∗
P< .05 was considered statistically significant.
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nose pus and use of nasal spray with statistically significance
(P< .05). However, there was no significant difference amongAR
patients with other allergies.

3.4. Lifestyle factors

To determine the lifestyle factors contributing to AR among
Kazakhs, information on their lifestyle factors was collected. By
analyzing lifestyle factors and dietary habits, it is found that
94.4% of Kazakh AR patients used carpet, and carpet use was
correlated with the incidence of AR (Table 6). Carpet may
contain a large number of mites, mold, and dust, which are
common allergens implicated with AR, especially the perennial
AR.[13] In addition, it is found that the consumption of meat,
fruit, milk, and beans was also correlated with AR. Intake of meat
(0.739) and fruits (0.658) was positively correlated with AR,
while milk (�0.408) and beans (�0.453) were negatively
correlated with AR (Table 7). Moreover, as summarized in
Table 8, more than 90% of the Kazakh had stomach symptoms,
which included all AR patients. About 88.9% of the Kazak AR
patients earned a monthly income of less than 3000 Yuan on
average. The education levels of AR patients’ parents were lower
than non-AR patients’ parents, while most AR patients were of
high school and college degree. Due to religious reasons, the
smoking rate was low for Kazakh people, and no association was
found between smoking and allergic airway inflammation.

4. Discussion

AR is a common clinical illness and a global challenge. AR is an
IgE-mediated nasal inflammatory disease that is triggered by
Table 7

Correlation of dietary habits and AR for Kazakhs.

Dietary types
Nonstandardized coefficients

t Significanceb Standard error

Normal 0.57 0.56 1.02 0.32
Vitamin �0.15 0.29 �0.51 0.61
Fast food 0.21 0.18 1.18 0.25
Ice �0.06 0.11 �0.53 0.60
Juice �0.05 0.09 �0.60 0.55
Tea �0.01 0.04 �0.38 0.71
Coffee 0.02 0.05 0.36 0.72
Milk �0.10 0.04 �2.41 0.02
Egg �0.05 0.07 �0.72 0.48
Bean �0.16 0.06 �2.74 0.01
Fruit 0.22 0.05 4.71 0.00

∗

Vegetables �0.10 0.10 �1.08 0.29
Pork 0.30 0.05 5.91 0.00

∗

Seafood 0.02 0.07 0.29 0.78

AR = allergic rhinitis.
∗
P< .05 was considered statistically significant.
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contact of allergen and is featured as eosinophilic
inflammation.[16] However, many clinical issues of AR remained
unresolved, such as the immunological detection for AR
diagnosis[17,18] and limited use of evidence-based treatment
guidelines.[19–21]

There are epidemiology studies on AR prevalence in major
cities across China[5]; however, they were conducted by
telephone. Hence, this information had limited accuracy, and
face-to-face interview is needed, especially for lifestyle informa-
tion. In this study, Kazakhs were surveyed, whose population size
was only second to the Uighur among minorities in Xinjiang, and
it was found in baseline survey that Kazakhs were more
susceptible to airway allergic diseases. In addition, epidemiology
information on Kazakhs was seldomly collected and reported;
thus, AR information gathered from this study would greatly
benefit future AR epidemiology study and AR prevention.
There are many differences in lifestyle, dietary, and genetic

factors between minority groups andHans. Much effort has been
made on the differences of AR gene susceptibility between Han
and minority groups.[22,23] Clinically, it is found that Kazakh
people are more prone to upper respiratory tract allergies than
other ethnic groups; however, no scientific research has been
conducted to provide the actual statistics. This study is the first to
provide baseline of AR-related information of Kazakh popula-
tion, including the disease, economic burden, and the relationship
between lifestyle and AR pathogenesis.
The study is limited in the language barrier between Kazakhs

and Han, the small population size of Kazakh, and the lack of
nasal inspection. However, Kazakh clinicians were included in
the design to overcome the language barrier, and the study used
Correlation

Zero order Partial correlation coefficient Partial correlation coefficient

0.10 �0.10 �0.05
0.07 0.21 0.11

�0.05 �0.10 �0.05
�0.13 �.11 �.06
0.05 �0.07 �0.04
0.17 0.07 0.03

�0.05 �0.41 �0.22
�0.35 �0.13 �0.07
�0.48 �0.45 �0.25
0.11 0.66 0.43

�0.34 �0.20 �0.10
0.60 0.74 0.54

�0.17 0.05 0.03



[7] Bousquet J, Schünemann HJ, Samolinski B, et al. Allergic rhinitis and its

Table 8

Education, income, and stomach symptoms among AR Kazakh people.

Nasal congestion

No Yes Percentage (%) X2 P

Education Primary school 290 44 21.46 2.75 .43
Junior high school 286 47 22.92
High school 353 61 29.76
College or above 366 53 25.85

Father’s education Illiteracy 180 24 11.71 14.64 .01
∗

Primary school 472 60 29.27
Junior high school 125 34 16.59
High school 412 72 35.12
College or above 106 15 51.70

Mother’s education Illiteracy 169 24 11.71 14.04 .01
∗

Primary school 491 63 30.73
Junior high school 81 32 15.61
High school 449 65 31.71
College or above 105 21 51.20

Monthly income, yuan <3000 1039 182 88.78 2.71 .00
∗

≥3000 256 23 11.22
Stomach symptoms (acid reflux, etc) Mild 116 9 4.39 7.84 .02

∗

Moderate 1099 172 83.90
Severe 80 24 11.71

AR = allergic rhinitis.
∗
P< .05 was considered statistically significant.

Yang et al. Medicine (2017) 96:39 www.md-journal.com
carefully designed sampling to minimize the selection bias. In the
future, studies are needed with larger sample size and better study
design to further examine the pathogenesis of AR for minorities
in China.
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