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Introduction

With its steadily-increasing prevalence and its sig-
nificant socio-economic effects, allergic rhinitis (AR) 
has recently become a significant health concern.1-3) 
For effective management of AR, it is essential that we 
analyze the correct and updated data about its preva-

lence. However, to the best of our knowledge, there has 
only been a limited number of studies regarding the 
prevalence of AR in Korea. Recently, Ahn and col-
leagues reported the prevalence of AR between the 
years 2008 and 2012.4) However, there has not been a 
recently updated data.

Along with AR, the prevalence of several chronic 
disorders, such as hypertension and obesity, is also on 
the rise as the overall Korean population is getting 
more Westernized. Therefore, we could assume that 
there is a relationship between AR and these aforemen-
tioned chronic disorders. However, there are still so 
many controversies without definite conclusion. Fur-
thermore, the quality of evidences is still very low with 
respect to the correlation bewteen smoking and AR.5)
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Therefore, we aimed to : (a) Provide recent, updat-
ed data about the prevalence of AR in the Korean 
population (31,822 people) based on a large, nation-
wide survey in the past 5 years (between 2010 and 
2014) and (b) evaluate the correlation between AR 
and hypertension, obesity, and smoking.

Materials and Methods 

Study population
This study was performed using data obtained from 

the Korean National Health and Nutrition Examina-
tion Survey (KNHANES), V (2010 to 2012) and VI 
study (2013 and 2014), a cross-sectional and nation-
ally representative survey conducted on non-institu-
tionalized individuals by the Division of Chronic Dis-
ease Surveillance, Korea Centers for Disease Control 
and Prevention. The KNHANES data was obtained 
from 20 households and 10,000 individuals who were 
randomly chosen from the 192 regions in Korea, on 
an annual basis using a stratified, multistage sampling 
procedure. The KNHANES data was obtained using 
health interviews, health examinations, and a nutri-
tion survey. 

AR diagnosis was done through questionnaires. In 
other words, we classified the person as AR patient 
who answered ‘Yes’ to the question ‘Have you been di-
agnosed with allergic rhinitis?’. People who were in-
definable for AR (due to missing data) were excluded 
from the study of prevalence rates, which was per-
formed on 13,635 men-including 1,978 AR subjects, 
and 18,187 women which included 2,776 AR subjects 
in the Korean population. Moreover, this study includ-
ed only adults, who are aged ≥19 years of age, to in-
vestigate the risk factors for AR on hypertension (8,687 
males including 975 allergic rhinitis subjects and 
13,222 females including 1,911 allergic rhinitis sub-
jects), obesity (9,946 males including 1,097 allergic 
rhinitis subjects and 14,853 females including 2,099 
allergic rhinitis subjects), and smoking status (6,180 
males including 726 allergic rhinitis subjects and 9,269 
females including 1,322 allergic rhinitis subjects).

Data collection and laboratory measurements 
Information on age, living area, cigarette smoking, 

disease history, and medication status was collected 
using a self-administration or a face-to-face interview 
by trained interviewers during the health interview pro-
cess. Information regarding height, weight, and blood 
pressure were collected during health examination. 
According to the standardized protocols, all health ex-
amination procedures are performed by trained medi-
cal personnel.

After obtaining informed consent, blood samples 
were obtained from the antecubital vein and collect-
ed in BD vacutainer tubes containing EDTA for trace 
element determinations. 

Statistical analysis 
The prevalence and 95% confidence intervals (CI) 

were estimated using the SAS surveyfreq procedures. 
The weighted results were estimated using the survey 
sample weight variables for associations between 
health interview, health examination, and nutrition 
survey. Associations stratified by gender between AR 
and epidemiological factors (such as age and living 
area), clinical factors (such as history of atopic derma-
titis and asthma), and year were identified using chi-
square test considering survey sample weights (SAS 
surveyfreq procedure). Multiple logistic regression anal-
yses for AR were performed to investigate significant 
factors on blood pressure, obesity, and smoking status 
using the SAS survey logistic procedure. 

All statistical analyses were performed using SAS 
version 9.3 (SAS Institute, Cary, NC). Statistical sig-
nificance was accepted for P of＜0.05 (two-tailed).

Ethics statement
The KNHANES V and VI surveys were approved 

by the institutional review board of Centers for Dis-
ease Control and Prevention in Korea (IRB No. 
2010-02CON-21-C, 2011-02CON-06-C, 2012-01EXP-
01-2C, 2013-07CON-03-4C and 2013-12EXP-03-5C). 
All individuals that participated in the KNHANES V 
and VI surveys provided written informed consent.
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Results

The overall prevalence of AR was 15.2% and 16.4% 
during the 5-year study period (from 2010 to 2014) 
in Korean male and female population, respectively, 
which is also presented in Table 1, 2. The prevalence 
of AR for males tended to decrease with age, and was 
greatest among adolescents aged 13-18 years (24.5%), 
which was followed by children aged 4-12 years 
(24.0%). The prevalence of AR in the adult popula-
tion was as follows ; 22.1% in 19-29 year olds, 
15.6% in 30-39 year olds, 10.8% in 40-49 years old, 
9.9% in 50-59 year olds, 6.6% in 60-69 year olds, 
and 4.5% in over 70 year olds (Table 1). However, in 
case of the female population (Table 2), the preva-
lence in 19-29 year olds was the greatest (25.5%) and 
that in 30-39 year olds was the 2nd greatest (22.8%). 
The prevalence of AR for 4-12, 13-18, 40-49, 50-
59, 60-69, and ＞70 year olds were 20.0%, 19.3%, 
17.1%, 11.1%, 6.7%, and 3.2%, respectively.

For males aged 19-29 years, the prevalence of AR 
decreased in 2014 as compared with 2010 to 2012. 
Moreover, for females aged 4-12 and 13-18 years, 
the prevalence of AR tended to increase in 2014 as 
compared with 2010 to 2013 (Fig. 1). Although the 
prevalence rates of AR showed slight changes as de-
termined by surveys conducted for 5 years, there was 
no statistical significance (p＞0.05 by chi-square test 
considering survey sample weights and Bonferroni 
procedure for multiple testing adjustments).

Table 3 shows the distributions of epidemiological 
and clinical confounding factors stratified by AR and 
gender. Subjects with AR group were younger than 
those without (p＜0.001) in both males and females. 
The distribution of living area (rural/ urban) in study 
subjects was different in the allergic rhinitis and nor-
mal groups in both males (p=0.002) and females (p＜ 

0.001). Furthermore, the history of atopic dermatitis 
and asthma differed in the AR and normal groups re-
gardless of gender (p＜0.001). However, the year in 
which these measurements were taken was not different 

between these groups at the α=0.05 level in females. 
The association between AR and hypertension-re-

lated factors is shown in Table 4. After adjusting for 
confounding factors, such as age, living area, history 
of atopic dermatitis and asthma, and year when mea-
surement were taken, the risk for AR conferred to ma-
ternal hypertension history was 1.3 with significance 
(95% CI=1.06-1.62 ; p=0.0126) in the male popula-
tion, but not in the female population. However, sys-
tolic blood pressure (SBP), diastolic blood pressure 

Fig. 1. The prevalence of allergic rhinitis, classified ac-
cording to gender and age group. A : Male preva-
lence. B : Female prevalence. C : Overall prevalence.
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(DBP), medication taking for blood pressure, and pa-
ternal hypertension history did not differ between the 
AR and normal groups for both males and females 
(p＞0.05).

Table 5 presents the association of obesity related 
factors for AR. After adjusting for confounding factors 
such as age, living area, history of atopic dermatitis 
and asthma, and year when measurement were taken, 
the odds ratio (OR) of obesity (BMI ≥25, compared to 
normal) for allergic rhinitis was 0.82 (95% CI=0.68-
0.98 ; p＜0.05) in the male population. This protective 
effect for allergic rhinitis was not significantly detect-
ed in the female population. GOT and GPT were not 
different between the AR and normal groups for both 
males and females (p＞0.05).

The association between AR and smoking-related 
factors is shown in Table 6. The smoking in the past 
(ex-smoker) conferred a risk of AR in males, but not 
in females. The adjusted OR (for age, living area, his-
tory of atopic dermatitis and asthma, and year) of ex- 
smoker (compared to non-smoker) for AR was 1.41 
(95% CI=1.05-1.89 ; p＜0.05) in males. However, 
current smoking and pack-year did not differ between 
the AR and normal groups for both males and females 
(p＞0.05).

Discussion

As the prevalence of allergic disorders is steadily 
increasing, serial analysis of their prevalence based 

Table 3. Distribution of factors stratified by allergic rhinitis and gender in the Korean population 

Factors
Male

p-value*
Female

p-value* N (%) N (%)

Allergic rhinitis Normal Allergic rhinitis Normal

Age (years) ＜.0001 ＜.0001
19-29 234 (34.22) 852 (18.04) 403 (28.98) 1,251 (15.89)

30-39 269 (25.15) 1,364 (20.17) 638 (28.10) 2,133 (17.91)

40-49 196 (18.29) 1,538 (22.41) 465 (22.68) 2,200 (20.44)

50-59 188 (14.28) 1,670 (19.48) 324 (12.94) 2,582 (19.62)

60-69 126 (5.25) 1,830 (11.04) 183 (4.90) 2,311 (12.79)

≥70 94 (2.82) 1,740 (8.86) 98 (2.40) 2,445 (13.35)

Living area 0.0021 ＜.0001
Rural (eup/myun) 169 (15.48) 2,077 (20.18) 271 (12.55) 2,776 (19.10)

Urban (dong) 938 (84.52) 6,917 (79.82) 1,840 (87.45) 10,146 (80.90)

History of atopic dermatitis 0.0003 ＜.0001
No 1,036 (92.66) 8,706 (97.53) 1,988 (94.10) 12,554 (97.81)

Yes 62 (7.34) 162 (2.47) 115 (5.90) 228 (2.19)

History of asthma ＜.0001 ＜.0001
No 1,033 (93.86) 8,643 (97.74) 1,975 (94.27) 12,391 (97.11)

Yes 65 (6.14) 225 (2.26) 128 (5.73) 391 (2.89)

Year 0.0016 0.2249
2010 288 (24.54) 1,931 (19.36) 454 (18.75) 2,769 (20.10)

2011 212 (18.12) 1,954 (20.70) 408 (18.84) 2,784 (20.45)

2012 241 (22.77) 1,738 (19.85) 475 (22.40) 2,577 (19.80)

2013 192 (17.51) 1,741 (20.32) 391 (19.60) 2,468 (20.15)

2014 174 (17.06) 1,630 (19.76) 383 (20.41) 2,324 (19.50)

* : p-values were obtained by surveyfreq procedure
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on a nation-wide survey is very important. According-
ly, we analyzed the trend of allergic disorders. The 
most recent analysis about the prevalence of AR in 
Korea was performed by Ahn and colleagues.4) They 
showed that the prevalence of AR was about 16.1% 
during the years 2008 through 2012, based on symp-
toms and allergic skin test. In our study, the preva-
lence was 15.2% (year 2010 to 2012) and 16.4% (year 
2013 and 2014). Therefore, we suggest that the prev-
alence of AR remains stable during the past 7 years.

Ahn and colleagues also suggested that aging had 
protective effects for AR.4) In line with their study, 
the prevalence was the highest among children, ado-
lescent, and young adults in our study. As age in-
creased, the prevalence decreased (Fig. 1). Also in our 
study, we confirmed the correlation between AR and 
several patient factors, such as living area (rural or ur-
ban), history of allergic asthma, and atopic dermatitis.

Controversies are still ongoing regarding the corre-
lation between allergic respiratory disorders and hy-
pertension. Kony and colleagues suggested that men 
with AR had higher SBP than those without, after con-
trolling for other potential confounding factors.6) In-
terestingly, this association was not so prominent in 
women.6) The possible mechanism is the neuro-hu-
moral response to chronic obstructive sleep apnea 
and hypoxemia due to chronic nasal obstruction.7) 
Conversely, in a 2005-2006 United States National 
Health and Nutrition Examination Survey (NHANES), 
Li et al. argued that no significant association was 
discovered between the hay fever diagnosis and hy-
pertension in men at any age group.8) Heinrich and 
Döring also argued that there was no significant cor-
relation between rhinitis and blood pressure (systolic 
or diastolic).9) In our study, we could not find any 
significant correlation between the diagnosis of AR 
and SBP/DBP. However, we could find some signifi-
cant correlation between the maternal familial history 
of hypertension and AR in males. Interestingly, this 
tendency was not observed the female population. We 
should study the possible mechanism that could ex-
plain this tendency, if any. 

There have been several former studies suggesting 
the correlation between obesity and allergic asth-
ma.10-12) However, there is still lots of controversies 
regarding the correlation between obesity and AR. 
According to Lei and colleagues, obesity increased 
prevalence of AR in pediatric patients.11,13) Converse-
ly, 2005-2006 National Health and Nutrition Exami-
nation Survey in the United States revealed that in 
children, central obesity was significantly associated 
with reduced prevalence of AR.14) To the best of our 
abilities with the literature review, our study is the first 
to prove reduced odds of AR in obese adults. 

There is a lot of research on the relationship between 
obesity and allergic inflammation, and their conclu-
sions are so different, making it difficult to general-
ize. Studies have shown that allergic sensitization is 
less in children with weight gain at their infant stage.15) 
Perhaps this inverse relationship with obesity and al-
lergic inflammation may be due to the fact that leptin 
secreted from adipose tissue activates the Th1 response 
and suppresses the secretion of Th2 cytokines.16-18) To 
prove this hypothesis, we will have to do more research.

There are still lots of controversies surrounding the 
effect of smoking on the development and aggrava-
tion of AR. While some studies suggest harmful ef-
fects,19,20) others argue that smoking has a protective 
effect for AR.21-23) Still other researchers suggest that 
they could not find any association between smoking 
and AR.24-26) According to recent systemic review and 
meta-analysis, there was no significant correlation be-
tween active smoking and AR.27) Accordingly, we also 
could not find any significant correlation between cur-
rent smoking status and prevalence of AR. On the oth-
er hand, ex-smoker (history of smoking in the past but 
stopped it now) had increased the odds for AR. It is 
possible that as patients with respiratory and nasal dis-
comfort stop smoking, the odds for AR increases. Giv-
en that our study is a cross-sectional study, we could 
not differentiate between cause and effect. It would be 
quite meaningful if we could perform a cohort study 
to prove this hypothesis.

The main advantage of our study is that we per-
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formed a large study-incorporating a study population 
of 31,822 patients during 5 consecutive years. How-
ever, as this is simply a cross-sectional study, we should 
perform further studies to prove this tendency and elu-
cidate the pathophysiologic mechanism.

In conclusion, there was no significant correlation 
between high blood pressure and AR. In Korean adult 
males, obesity was associated with a low prevalence 
of allergic rhinitis. Finally, although there was no sig-
nificant correlation between current smoking and AR, 
there was a notable correlation between ex-smoking 
and AR.

This study was supported by Inha University Research Grant.
Young Ju Suh wrote the main manuscript and interpreted the re-
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