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Summary: Allergic rhinitis (AR), with an increasing uptrend of the prevalence in many developed and
developing countries, is a global health problem that affects people of all ages and ethnic groups. How-
ever, data on the prevalence of self-reported AR in western China are rare. This study investigated the
epidemiological features of self-reported AR in western China. In the cross-sectional, population-based
study, a validated questionnaire survey on self-reported AR was carried out in 4 major cities in western
China by multistage, stratified and cluster sampling, from January to December 2008. The total preva-
lence rate was 34.3%, with 32.3% (Chongqing), 34.3% (Chengdu), 37.9% (Urumgqi), 30.3% (Nanning),
respectively. The prevalence presented to increase with age before 30 years old while decrease with age
after 30 years old, and the highest prevalence was in 19-30 years group in Chongqing, Chengdu and
Nanning which significantly showed “persistent and moderate-severe” type (P<0.0001); In Urumgqi,
there wasn’t a significant increasing or decreasing trend of prevalence rate with age but with an “inter-
mittent and mild”’predominance (P<0.0001). There were no distinct sexual differences in prevalence
rates in the 4 cities. The morbidity was positively related to monthly average temperature and sunshine
(=0.76645, P=0.0036; r=0.67303, P=0.0165), but negatively associated with relative humidity
(=-0.64391, P=0.0238) in Urumgqi. Interestingly, the monthly morbidity was negatively associate with
average temperature, sunshine and precipitation in Nanning (+=-0.81997, P=0.0011; =—0.60787,
P=0.0360; r=-0.59443, P=0.0415). Self-reported AR is becoming common in western China with a
rapid development in recent years, affecting about three persons out of ten. The climatic factors may
have an indirect impact on the prevalence rate through the effects on the local allergens.

Key words: western China; epidemiology; intermittent allergic rhinitis; persistent allergic rhinitis;
self-reported allergic rhinitis

Allergic rhinitis (AR), the rising prevalence of
which has been recently suggested by epidemiological
evidences, is an upper respiratory allergic disorder af-
fectin% between 10% and 40% of the global popula-
tion!! %,

The International Study on Asthma and Allergies in
Childhood (ISAAC) has shown that the prevalence of
asthma, allergic rhino-conjunctivitis and eczema, during
the 12 months prior to the application of standard ques-
tionnaire, ranges from 2.2% to 14.6% among children
aged 6-7 years, and from 4.5% to 45.5% among adoles-
cents aged 13-14 years], the European Community Res-
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piratory Health Survey (ECRHS) found that the preva-
lence is about 21% for the adult population in Europe as
well as an estimated prevalence in the United States of
5%-22%"1.

However there are few large-scale, standardized
studies on the prevalence of allergic rhinitis in western
China, which lies in subtropical and temperate zone with
obvious seasonal variation throughout the year. Objective
of the survey was to perform a comprehensive study on
the epidemiologic features and relationship with meteor-
ology factors of self-reported allergic rhinitis (AR) as
defined by Allergic Rhinitis and its Impact on Asthma!®
(ARIA) in 4 major cities in western China, by western
multi-center cooperation (The First Affiliated Hospital of
Chongqing Medical University, West China Hospital of
Sichuan University, The First Affiliated Hospital of Xin-
jiang Medical University, The First Affiliated Hospital of
Guangxi Medical University).
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1 PATIENTS AND METHODS

1.1 Selection of Subjects

Permission was obtained from local authorities to
conduct the study in 4 major cities selected, which in-
cluded both urban and rural areas in western China. The
elementary students and their parents, junior and senior
middle-school students and their parents, university stu-
dents and their parents were selected as investigation
objects (the students and parents from other cities in
western China were excluded by the information got
from the directors of schools and universities). The geo-
graphical locations of the four study populations are
shown in fig. 1. Chongqing is the largest industrial and
economic center in western China, which has a humid
subtropical monsoon climate; Chengdu is the capital of
Sichuan Province, lies in the hinter land of the Chengdu
Plain, which enjoys a generally subtropical and monsoon
climate; Nanning is the capital of Guangxi autonomous
region, a rising industrial city, under a subtropical cli-
mate; Urumgqi, capital of Xinjiang Uygur Autonomous

Region, is located in an alluvial fan-shaped basin on the
northern slope of the TianShan Mountains, belonging to
the temperate zone, mainland arid climatic region.
1.2 Questionnaire Design

A standardized questionnaire shown in table 1 was
designed according to the questionnaires in two impor-
tant epidemiological studies: the ISAAC! and the
ECRHS!). The original questionnaire was translated into
Chinese by the Center for Asthma Research and Educa-
tion in Capital Institute of Pediatrics. The translation was
pre-tested in a pre-investigation in 900 subjects. The fi-
nal version of the questionnaire in Chinese was then ap-
plied to the subjects in our survey. There were 13 ques-
tions related to self-reported AR: age, gender, presence
of nasal symptoms in the past 12 months unrelated to
suffering from a cold or the flu, disease duration: days
per week, number of weeks in the past 12 months, con-
comitant allergic diseases and the allergy status of the
family (rhinitis, asthma, and atopic dermatitis), medical
history, etc.

Table 1 Standardized questionnaire proposed for the populations investigated. Some questions are taken or adapted from the
ISAAC and ECRHS standardized questionnaires.

1 Gender: male[ ] female[ ]
2 Age: [25th May 1990, for example]

>12[ 1 13-18[ 1 19-30[ ] 31-45[ ] 46-65]
3 Occupation:

Student[ ] Worker[ ] Farmer[ ] Officeclerk [

>66[ ]

Others [ ]

4 In the past 12 months, have you had a problem with sneezing, a itchy nose, a runny or blocked nose or itchy eyes when you HAVE

NOT had a cold or the flu?
Yes[ ] No[ ]
If Yes: what are they?

Sneezing[ ] Aitchynose[ ] Arunnynose[ |

Ablocked nose [ ]

Itchy eyes [ ]

5 In the past 12 months, how many times have these symptoms occurred?

Less than 4 days a week or less than 4 weeks in the year

More than 4 days a week and for more than 4 weeks in the year

[ ]
[ ]

6. In the past 12 months, have these nose problems been accompanied by sleep disturbance?

Yes[ ] No[ ]

7. In the past 12 months, how much has this nose problem interfered with your daily activities, and/or school, and/or work, and/or

leisure, and/or sport?

Not at all [ ]
Alittle [ 1]
A moderate amount [ ]
Alot [ 1]

8. Do you experience these symptoms every year only during a particular season and always during the same season?

Yes[ ] No[ ]
9. In which of the past 12 months did this nose problem occur?

January [ 1] February [ ] March [ 1]
May [ 1T June [ 1 July [ 1 August [ ]
September [ ] October [ ] November [ ] December [ ]
10. Have you ever had asthma, a food allergy or atopic dermatitis ?
Yes[ ] No[ ]
If Yes: what are they?
Asthma| ] Afoodallergy[ ] Atopic dermatitis [ ]
11. Has a member of your family ever had AR, asthma, food allergy, or atopic dermatitis ?
Yes[ ] No[ ]
If Yes: what are they?
AR[ ] Asthma|[ ] Afoodallergy[ ] Atopicdermatitis| ]
12. Have you gone to a clinic for nasal symptoms in the past 12 months?
Yes[ ] No[ ]
13. Have you received a physician-based diagnosis of AR and get treated?
Yes[ ] No[ ]

April [ ]
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1.3 Sampling

The multi-stage, stratified and cluster sampling was
used in the study. The multi-stage and stratified sampling
was conducted according to the natural nested structure in
each city, and the cluster sampling was used in each stage
for selection of the units: a city districts or counties (pri-
mary units), schools and universities (secondary units),
classes (final units).

Firstly, districts or counties were randomly selected
from each city; Secondly, schools (elementary schools,
junior middle schools and senior middle schools) and uni-
versities were randomly selected from each stratified
group within the districts or counties; finally, the classes
were selected from each grade of schools and universities.
Under the vigorous support of all Education Committees,
we sent 3 copies of our validated questionnaire to each
student and their parents and got the copies back a week
later.

1.4 Sample Size

The aim of the investigation was to have sufficient
statistical power for the calculation of prevalence and to
detect significant differences of epidemiological features.
Therefore, the sample size estimate was stringent because
of the need to have a high level of certainty in the results
of such a major study. A sample size N was calculated
according to formula 1:

N=Z*P(1-P)/d* (1)

where N is the sample size™”); Z is the statistic for a
level of confidence, equal to 1.96 for the level of confi-
dence of 95%, which is conventional; P is the estimated
prevalence of self-reported AR and is equal to 0.3 based
on the prevalence of previous epidemiological surveys of
western Chinal'® '), and d is precision, here chosen to be
0.03. As a result, the target sample size equaled 1000, ac-
cording to the formula. However, in order to compare the
prevalence of self-reported AR between different groups
in the study, considering that some cities may have smaller
population, the sample size was set to be 9000 in each of
the target cities: elementary students 1000, his/her parents
2000; Middle-school students 1000, his/her parents 2000;
University students 1000, his/her parents 2000.

1.5 Classification Criteria

Traditionally, AR was classified as seasonal or peren-
nial based on the time and the nature of major allergens
triggering the symptoms, the Allergic Rhinitis and its Im-
pact on Asthma (ARIA) group in conjunction with the
World Health Organization (WHO), has revised the classi-
fication of AR. The new classification includes a meas-
urement of the frequency and duration of the symptoms!'.
Intermittent AR is defined as experiencing symptoms for
<4 days/week or <4 consecutive weeks. Persistent AR is
termed as symptoms occurring for more than 4 days/week
and more than 4 consecutive weeks. Additionally, a sever-
ity scale of mild to moderate-severee was included in the
revised classification. If the sleep, daily activities, sports
and recreation, activities at school and work aren’t af-
fected by AR symptoms, it’s for mild, otherwise, it’s for
moderate-severee. In the past 12 months, the subjects, who
experience the main symptoms of AR: sneezing, runny
nose, itching, rhinorrhea, and/or nasal congestion not due
to having a cold or flu, were regarded as the positives.

1.6 Collecting Data of Meteorology Factors

In order to generally assess the relationship between
the morbidity of self-reported AR and meteorological fac-
tors, we collected monthly data of average temperature,
average relative humidity, hours of sunshine and precipita-
tion from January to December 2008, from China Mete-
orological Administration.
1.7 Data Analysis

Statistical analysis was performed by the SAS (ver-
sion 9.13). All data were entered into the computer twice
by two independent investigators. The Chi-squared test
was used to assess the potential differences of the preva-
lence of self-reported AR in the 4 cities. Analysis of vari-
ance and Pearson correlation coefficients were used in
order to compare meteorological data of the 4 cities and
estimate the relationship between the morbidity of
self-reported AR and meteorological factors. A value of
P<0.05 was considered to be significant.

2 RESULTS

2.1 Response Rate

In total, 32 000 questionnaires were used through the 4
study centers in Chongqing (9000), Chengdu (9000),
Urumgi (9000) and Nanning (5000). 29 985 questionnaires
were returned from the students and their parents, among
which 26197 completed questionnaires (Chongging 6216;
Chengdu 8042; Urumgqi 7906; Nanning 4033), giving an
overall response rate of 81.9% (26 197/32 000). The high-
est and lowest response rate was 89.3% (Chengdu) and
69.4% (Chongqing), respectively.

2.2 Self-reported prevalence of AR

In the preceding 12 months, among the 26 197 re-
spondents, 8988 subjects (34.3%) reported AR totally. The
prevalence rate of self-reported AR was 32.30%
(Chongqing), 34.3% (Chengdu), 37.9% (Urumgqi), 30.3%
(Nanning), respectively. The sampled population was se-
lected randomly from each city to be as representative of
the general population as possible. Table 2 shows the
demographical characteristics of the respondents by sex
and age in the 4 cities.

Interestingly, we can see in table 3 that the prevalence
presented to increase with age before 30 years old, while
decrease with age after 30 years old, with the highest
prevalence in 19—30 years group, where the differences
were statistically significant in Chongqing, Chengdu and
Nanning (P<0.0001), however the rate of > 66 years
group in Chongqing and Chengdu was still high compared
to some other age groups. In Urumgqj, the prevalence rate
didn't show significant increasing or decreasing trend with
age. There were no distinct sexual differences in preva-
lence rates among the 4 cities.

The classifications of self-reported AR according to
the ARIA criteria are described in table 4. There were
more subjects with self-reported AR classified as “persis-
tent and moderate-severe” significantly in Chongqing,
Chengdu and Nanning (62.2%, 56.2%, 42.3%, y=97.7,
P<0.0001), but in Urumqi, the classification showed an
“intermittent and mild” predominance (47.9%, y’=213.7,
P<0.0001).

In table 5, the proportions of the respondents clearly
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diagnosed as self-reported AR and got treated were small found among the 4 cities, in which Urumgqi reported the
in the past 12 months, and there were no statistically sig- lowest rate and Nanning the highest (1.1%, and 21.7%;
nificant differences among the 4 cities. Striking differ- 2=33.1, P<0.0001).

ences of reported food allergies as co-morbidities were

Table 2 Demographical characteristics of the respondents in the 4 cities in western China: n (%)

Variables Chongqing Chengdu Urumgqi Nanning
Sex
Male 3397 (54.6) 3709 (46.1) 3944 (49.9) 1947 (48.3)
Female 2819 (45.4) 4333 (53.9) 3962 (50.1) 2086 (51.7)
Age years
<12 720 (11.6) 933 (11.6) 295 (3.7) 308 (7.6)
13-18 978 (15.7) 1570 (19.5) 2839 (35.9) 592 (14.7)
1930 1142 (18.4) 1092 (13.6) 2115 (26.8) 1083 (26.9)
3145 2654 (42.7) 3789 (47.1) 2245 (28.4) 1332 (33.0)
4665 713 (11.5) 609 (7.6) 348 (4.4) 698 (17.3)
>66 9(0.1) 47 (0.6) 64 (0.8) 20 (0.5)
Total 6216 (23.7) 8042 (30.7) 7906 (30.2) 4033 (15.4)

Table 3 The age and gender distribution of the respondents with self-reported AR in the 4 cities in western China: n (%)

Group (Age, years) Chongqing Chengdu Urumqi Nanning
Sex
Male 1138 (33.5) 1294 (34.9) 1500 (38.0) 557 (28.6)
Female 870 (30.9) 1468 (33.9) 1496 (37.8) 666 (31.9)
$ 4.9030 0.9015 0.0629 5.2504
P! 0.0268 0.3424 0.8019 0.0219
Age years
<12 201 (27.9) 289 (30.9) 117 (39.7) 73 (23.7)
13-18 411 (42.0) 638 (40.7) 1032 (36.4) 168 (28.4)
19-30 458 (40.1) 477 (43.7) 380 (35.1) 380 (35.1)
3145 745 (28.1) 1192 (31.4) 883 (39.3) 423 (31.8)
46-65 190 (26.6) 150 (24.6) 125 (35.9) 176 (25.2)
>66 3(33.3) 15 (31.9) 17 (26.6) 3 (15.0)
){2 112.56 114.08 10.15 31.23
P <0.0001 <0.0001 0.0710 <0.0001
Total 2008 (32.3) 2761 (34.3) 2996 (37.9) 1223 (30.3)

P means the sexual differences of the respondents with self-reported AR in the 4 cities respectively; P means the differences of
the respondents with self-reported AR in all ages in the 4 cities respectively.

M : Study population
Fig. 1 Geographical locations of the 4 study populations
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Table 4 Classification of the respondents with self-reported AR in the 4 cities in western China: n (%)

Classification Chongqing Chengdu Urumqi Nanning
Persistent
Mild 292 (14.6) 910 (33.0) 873 (29.6) 352(28.7)
Moderate-severe 1247 (62.2) 1553 (56.2) 31 (1.0) 519 (42.3)
Intermittent
Mild 178 (8.8) 112 (4.1) 1435 (47.9) 110 (9.1)
Moderate-severe 288 (14.4) 183 (6.7) 644 (21.5) 243 (19.9)

There was a distinct seasonal variation in the mor-
bidity of self-reported AR (fig. 2). These trends were
similar in Chongqing, Chengdu and Urumgqi, where there
were two peaks of reported symptoms in early-spring

and mid-autumn. The results in Nanning differed from
the other cities: a sharply high peak was seen in winter
and early spring months.
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Fig. 2 Occurrence of self-reported AR during 2008 in the 4 cities in western China

Table 6 summaries the annual average meteoro-
logical data in the 4 cities respectively. The annual
average relative humidity was significantly lowest in

Urumgqi [(55.5%%18.5)%, P<0.0001] with the highest
annual average sunshine (210.7+104.8 h, P<0.0001).

Table 5 Reported medical history and co-morbidities in the respondents with self-reported AR in the 4 cities in western China:

n (%)
Chongqing Chengdu Urumchi Nanning
Medical history
Presented at a clinic 980 (48.8) 1449 (52.5) 1382 (46.1) 559 (45.6)
Diagnosed and treated 607 (30.2) 887 (32.2) 1311 (43.8) 479 (39.1)
Co-morbidities
Asthma 225 (11.2) 263 (9.5) 393 (13.1) 90 (7.2)
Food allergy 182 (9.1) 158 (5.8) 32(1.1) 265 (21.7)
Atopic dermatitis 357 (17.8) 591 (21.4) 262 (8.8) 252 (20.6)

Table 6 Annual outdoor meteorological data (X+s) for 2008 from China Meteorological Administration

Chongqing Chengdu Urumqi Nanning P
Temperature (°C) 18.6+7.8 16.2+7.8 7.5£14.9 21.5+6.5 0.0075
Relative humidity (%) 78.1+4.9 77.7+3.8 55.5+18.5 82.8+3.7 <0.0001
Precipitation (mm) 85.0+66.7 63.8469.0 23.0£23.3 63.8+51.6 0.0643
Sunshine (h) 75.3+63.4 64.8+33.8 210.7£104.8 118.6+67.4 <0.0001

The Pearson correlation coefficients of monthly
morbidity against average temperature, relatively
humidity, precipitation and sunshine were calculated
respectively in the 4 cities. We found no significant asso-
ciation between monthly morbidity and all the meteoro-
logical factors in Chongqing; In Chengdu, the morbidity
rate showed a negative association with monthly pre-
cipitation (=-0.6247, P=0.0299); The morbidity was

positively related to monthly average temperature and
sunshine (r=0.76645, P=0.0036; =0.67303, P=0.0165),
but negatively associated with relative humidity
(r=-0.64391, P=0.0238) in Urumgqi; the monthly mor-
bidity had negative associations with average
temperature, sunshine and precipitation in Nanning
(=-0.81997, P=0.0011; =-0.60787, P=0.0360;
r=-0.59443, P=0.0415).
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3 DISCUSSION

The cross-sectional, population-based study using
validated questionnaires is the first time to obtain the
information of epidemiological features of self-reported
AR from the urban and rural areas in western China, the
main results of which were the confirmation of the high
prevalence of self-reported AR in the 4 cities in western
China, affecting about 3 persons out of 10 and there were
no distinct differences of the rates in sex distribution.

Using the modified ISAAC protocol, a study car-
ried out about 10 years ago showed that the prevalence
of self-reported AR was 30.0% in 2978 children (6 and 7
years old) in Beijing and 31.1% in 2840 children (6 and
7 years old) in Urumgi, respectively!'?. Another study
conducted about 5 years ago showed that 15.7% of 1062
students (aged <14 years old) in Hong Kong and 2.1% of
737 students (aged <16 years old) in San Bu reported hay
fever'® . Hong Kong and San Bu are situated 174 km
southeast and 140 km southwest of Guangzhou, respec-
tively. The study!'* using telephone interviews conducted
in 11 major cities mainly in eastern area of China showed
that the overall self-reported AR was 11.1%, and the
variation in the prevalence of self-reported AR among
the cities was large, from the lowest in Beijing (8.7%) to
the highest in Urumgqi (24.1%) and about a quarter of the
subjects with self-reported AR were classified as suffer-
ing from persistent AR in that study. A population-based
epidemiological study conducted in major European
countries recently showed that 29% of all self-reported
AR subjects were suffered from persistent symptoms and
that the symptoms were more severe than in patients with
intermittent self-reported AR!'>. Comparing our results
with the surveys conducted in the cities in eastern area of
China and other countries in the world suggests that the
prevalence rate in the study was not only higher than that
reported for developed parts of our own country, but also
higher than that in many developed western countries, in
addition, the patients were predominantly classified as
suffering from persistent and moderate-severee degree
AR in western cities in China, while the proportion was
smaller in eastern area and other parts of the world.
These may be probably as a consequence of the rapid
development of industries and living standard in western
China in the last decades, which resulted in changes in
the climate and air pollution. Furthermore, the proportion
of self-reported AR in our survey was highest in Urumgqi
(37.9%) and lowest in Nanning (30.3%). This is consis-
tent with Europe, the proportion of self-reported AR
cases was higher (24.8%-53.8%) in northern countries
(e.g. UK, Belgium and Germany) and lower
(21.0%-32.4%) in southern countries (e.g. France, Italy
and Spain)!'®. The possible mechanism is not known at
present, which needs to be studied further in future,
maybe the cooler climatic conditions.

In Chongqing, Chengdu and Nanning, the
self-reported AR was most prevalent in 19—30 years
group and the prevalence increased with younger age,
while decreased with older age, however the rate of =
66 years group in Chongqing (33.3%) and Chengdu
(31.9%) was still high compared to some other age
groups. Previous studies have found that the prevalence

of self-reported AR peaked around 16-24 years and in-
creased in higher ages up to 65-70 years!'”"", this trend
was partially confirmed by our study, which showed that
elderly respondents presented prevalence similar to
non-elderly. More recently, some attention has been paid
to allergic and respiratory disorders in elderly. There is
some evidence that, even in elderly, allergens can be im-
portant triggers of allergic inflammation. The physio-
logical changes in the connective tissue and vasculature
that occur in the elderly and other triggers such as infec-
tions and irritants could all be implicated for predispos-
ing to chronic rhinitis. Considering the immunological
and inflammatory changes associated with the aging
process, self-reported AR, which affected about one third
of individuals in this age group, should not be neglected
in diagnostic and therapeutic approaches””*!!. In Urumqi,
the prevalence rate in all age groups had no significant
differences and didn't show any trend with age. The au-
thors have no clear explanation for this phenomenon,
probably due to the arid and sandy climate all the year
round, we can see in table 6 that the relative humidity
and precipitation are the lowest in Urumgqi, but with the
highest sunshine.

Several previous investigations'**** on the common
allergens have reported that the most frequent sensitiza-
tion sources are both perennial allergens (dust, acaridan)
which are continuous triggers, usually associated with
persistent nasal complaints and seasonal allergens
(spring-pollens and autumn-pollens) in Chongqing,
Chengdu and Nanning, as a result, many respondents
with self-reported AR in our study both had persistent
symptoms and on top of that more serious symptoms
during the pollens exposure. Subjects with self-reported
AR were predominantly classified as suffering from per-
sistent and moderate-severee type in Chongqing,
Chengdu and Nanning, while the proportion was smaller
in other parts of the world®. In France, 49% of patients
consulting for allergic rhinitis were classified as having
persistent allergic rhinitis®. In addition, fig. 2 shows a
similar seasonal variation trend in the morbidity of
self-reported AR in Chongqing and Chengdu, where
there are two peaks of self-reported symptoms in
early-spring and mid-autumn. The results in Nanning
differed markedly from others’, a high peak was just
seen in winter months, which remains to be explained
and deserves further study. The most common allergens
are spring and autumn pollens of Artemisia, trees and
ragweed in Urumqi'?”), hence, the proportion of intermit-
tent and mild type was the largest, and the morbidity
peak months were almost the same as Chongqing and
Chengdu in fig. 2.

Other important findings of the survey were that the
monthly morbidity was not significantly related to any of
the meteorological factors in Chongqing, but negatively
associated with the precipitation in Chengdu, which may
be due to its indirect impact on the diffusion of pol-
lens?*3%. There is evidence that low relative humidity
allows the release of pollens favoring dispersion and
transport phases, while high relative humidity is associ-
ated with lower airborne pollen concentration***?. The
growth of Artemisia, trees and ragweed depends on the
warm temperature and abundant sunshine in Urumqi,
therefore, we can get a reasonable explanation why the
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monthly morbidity is positively related to average
temperature and sunshine, but negatively associated with
relative humidity in Urumgqi. There was an interesting
result in our study that the high peak of monthly morbid-
ity rate in winter and early spring months in Nanning had
a negative relationship with the average temperature,
sunshine and precipitation. Preliminary findings con-
cluded that dust mite exposure was the second most sig-
nificant allergen associated with self-reported AR in
Nanning. One possible explanation for the phenomenon
was that the relatively higher winter temperature, sun-
shine and precipitation compared with Chongqing and
Chengdu favor the development of dust mite in colder
seasons in Nanning.

The proportions of subjects with missed diagnosis
and no therapeutic approach were relatively high, which
is consistent with previous studies. A recent study in Po-
land among a random sample of 1522 inhabitants found
that half of the subjects with seasonal AR and 61% of the
subjects with persistent AR had not been diagnosed by a
practitioner. In an epidemiological survey conducted in a
total of 6031 people aged 20-44 in Italy, only 17.2% of
respondents reporting AR had used oral antihistamines in
the last 12 months, and 1.8% of them had received vac-
cine injections to treat allergy in the previous year™.
The absence of diagnosis and treatment is probably re-
lated to the lack of publicity, education, recognition of
allergic rhinitis and the diagnostic tests established in the
clinic in western China.

Nanning reported the highest rate of food allergies
that was strikingly different from the other 3 cities, espe-
cially Urumgqi. The common food allergens in Nanning
are fish and prawn from the sea, which are the people’s
favorite food. However, in Urumgqi, the soybean and
peanut are the food allergens, which are eated occasion-
ally. This may to some extent elucidate the existing dif-
ferences of food allergies between the two cities.

Commonly used methods for epidemiological re-
search include questionnaire surveys, face-to-face inter-
views and telephone interviews, which may be supple-
mented with physical examinations. Questionnaires offer
a cheap alternative and preserve confidentiality. Written
questionnaires are less intrusive than telephone or
face-to-face surveys, and can avoid the interviewer bias.
Our survey used the questionnaire of the final version
from a pre-investigation on 900 subjects and chose the
multi-stage, stratified and cluster sampling, the advan-
tages of which are convenience, economy, efficiency and
little bias in population sampling. The large sample size
with a high overall response rate (81.9%) in the 4 cities
in western China also reduced the selection bias. To elu-
cidate the influence of the different survey methods, we
had re-interviewed 734 patients face-to-face in
Chongqing 12 months after questionnaire survey, the
comparability of questionnaire survey and face-to-face
interview was examined through contrasting prevalence
of self-reported AR associated with the two assessment
procedures (prevalence obtained from face-to-face inter-
view: 34.8%; prevalence obtained from our questionnaire
survey: 32.3%), so the data obtained from questionnaire
survey was considered feasible.

In conclusion, self-reported AR is becoming com-
mon in western China with a rapid development in recent

years, affecting about three persons out of ten. The cli-
matic factors may have an indirect impact on the preva-
lence rate through the effects on the local allergens. No
clinical evaluations such as skin prick test, specific Ig-E
determinations have been carried out afterwards to con-
firm the diagnosis of AR, and other clinical associations
often  reported with AR such as asthma,
rhino-conjunctivitis and eczema were not completely
investigated in the present study, which should be evalu-
ated later.
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