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Abstract

Introduction: Existing studies provide insights into the
prevalence and environmental factors associated with allergic
rhinitis (AR) and chronic rhinosinusitis (CRS) globally. How-
ever, limitations still persist in these studies, particularly re-
garding cohort sizes and the duration of follow-up periods,
indicating a need for more comprehensive and long-term
research in these fields. Our study aimed to investigate the
prevalence, long-term trends, and underlying factors of these
conditions in the general population of adult participants

(=19 years) in Korea. Method: We analyzed data from adult
participants (=19 years) from the Korea National Health and
Nutrition Examination Survey (KNHANES) study to determine
the prevalence of AR and CRS from 1998 to 2021. To analyze
prevalence trends before and during the COVID-19 pandemic,
we employed a weighted linear regression model and ob-
tained B-coefficients with 95% confidence intervals (Cl).
Results: Between 1998 and 2021, over a span of 24 years, the
comprehensive  KNHANES study included 146,264 adult
participants (mean age: 47.80 years, standard deviation: 16.49
years; 66,177, 49.3% men). The prevalence of AR and CRS
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increased from 1998 to 2021, with AR prevalence rising from
5.84% (95% Cl, 5.57-6.10) in 1998-2005 to 8.99% (8.09-9.91)
in 2021 and CRS from 1.84% (1.70-1.97) in 1998-2005 to
3.70% (3.18-4.23) in 2021. However, the increasing trend has
slowed down during the COVID-19 pandemic era.
Conclusions: The significance of continuous monitoring and
focused interventions for AR and CRS is underscored by this
study. The observed deceleration in the rising prevalence of
AR and CRS during the pandemic indicates the possibility of
beneficial impacts from lifestyle modifications triggered by
the pandemic. These findings call for additional research to
explore potential protective effects in greater depth.

© 2024 The Author(s).
Published by S. Karger AG, Basel

Introduction

Existing studies provide insights into the prevalence and
environmental factors associated with allergic rhinitis (AR)
and chronic rhinosinusitis (CRS) globally [1]. Recent
findings highlight the growing public health concern of
AR, emphasizing the role of environmental exposures and
lifestyle changes, especially during the COVID-19 pan-
demic [2]. Similarly, research on CRS reveals significant
variations in prevalence and treatment trends worldwide,
with substantial socioeconomic impacts in regions like the
USA and Europe [3, 4]. However, limitations still persist in
these studies, particularly regarding cohort sizes and the
duration of follow-up periods, indicating a need for more
comprehensive and long-term research in these fields.
Despite these advances, there is a noticeable gap in this
research when it comes to specific populations, such as
South Korea. Recognizing this, this study aimed to in-
vestigate the prevalence, long-term trends, and underlying
factors of these conditions in the general population of
Korea. We utilize nationally representative data from the
Korea National Health and Nutrition Examination Survey
(KNHANES), conducted annually by the Korea Disease
Control and Prevention Agency (KDCA).

Methods

Data gathered from multiple national surveys carried out by the
KNHANES were utilized to determine the prevalence of AR and
CRS among Korean adults, defined as individuals aged 19 years
and over [5, 6]. The KNHANES is an annual survey that com-
menced in 1998 and aims to collect information on the health and
dietary habits of the Korean population. This study protocol was
reviewed and approved by the KDCA and Institutional Review
Board of Kyung Hee University, approval number (KHUH 2022-
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Fig. 1. Twenty-four-year trends in the weighted prevalence of AR
and CRS in South Korea, 1998-2021. AR, allergic rhinitis; CRS,
chronic rhinosinusitis.

06-042). This research adhered to the ethical guidelines established
by relevant national and Institutional Review Boards for human
research and followed the 1975 Helsinki Declaration, as amended
in 2008. Written informed consent was obtained from participants
prior to the study.

Our research aimed to uncover the risk factors associated with
the two most frequent types of rhinitis, AR and CRS, over a span of
24 years from 1998 to 2021. We executed a survey involving a large
population, posing two separate questions: “Have you been diag-
nosed by a doctor with AR?” and “Have you been diagnosed by a
doctor with CRS? The respondents were given the options to answer
either yes or no [7, 8]. Instances with missing data were excluded
from the analysis. The specific detail of the factor smoking status was
defined as “current smoking status of cigarettes.”

Weighted composite sampling analysis was carried out using
linear and logistic regression models [5, 6]. To analyze prevalence
trends before and during the COVID-19 pandemic, we employed a
weighted linear regression model to obtain a B-coefficient with a
95% confidence interval (CI). Specifically, we defined the start of
the pandemic period based on the notification to the WHO China
Country Office of 44 cases of pneumonia of unknown cause in
Wuhan, China, between December 31, 2019, and January 3, 2020
[9]. The Baigr was analyzed to indicate the distinction between the
pre-pandemic (1998-2020) and pandemic periods (2020 and
2021) [5, 6]. Those with a two-sided p value <0.05 were included.
Statistical analyses were conducted using SAS version 9.4 (SAS
Institute; Cary, NC, USA) [10].

Results

General attributes are illustrated in online supple-
mentary Table S1, which shows the baseline participants
of this study (for all online suppl. material, see https://doi.
0rg/10.1159/000535648). From the total participants

Lee et al.

202 Ae | uo 3sanb Aq 4pd-8y9G€5000/L 1211 2YISSEIVIS8) HPd-jonle/eel/wod 1ab1ey//:d)Ry woly papeojumoq


https://doi.org/10.1159/000535648
https://doi.org/10.1159/000535648
https://doi.org/10.1159/000535648

Downloaded from http://karger.com/iaa/article-pdf/185/4/355/4217217/000535648.pdf by guest on 14 May 2024

(¥ pue ¢
(£00°0— 03 (8200 sajienb)
690°0-) 01 8£0°0-) (9€0°0-£Z0°0) (T 0L-91'8) (LL0L-€T8)  (858-15Z)  (€5/-9€9) (6€S-¥EPY) (LL'/-6€9)  dwodul
9£0°0— S00°0— LEO'0 v'6 056 S0'8 S6'9 (8 8.9 ybIH
(C pue |
(8100 sa[ienb)
01 6£0°0-) (££0°0 01 (€20°0-9L0°0)  (65°6-7¢89)  (55'8-0L9)  (69/-€¥9)  (81'9-S6'%) (067-8L'€) (SO'S-OvHy)  dwodul
0lL00— 6L0°0-) 6000 020°0 1z'8 €€/ 90°L 95°g vEY €Ly MO
(ID %56) % Pa1ybram ‘swodur pjoyssnoH
(600°0— (£200
0} 160°0-) 01 €50°0-) (E¥0°0-LE0°0)  (8S°TL-TS6) (LLTL-SS6) (SEO0L-¥6'8) (bTOL-L¥'8)  (60L-¥¥'S)  (SL'8-¥9Z)  4ayby
0S0°0— €10°0— LEO0 SO'LL SULL S9'6 €€'6 979 078 4o 3b3|0)
(L1100
01 6£0°0-) (0£0°0 01 (€20°0-£L0°0)  (09'8-9¥'9)  (80'8-0L9)  (££9-S8'S)  (6£S-LSY) (8EV—¥SE) (L6V—v¥¥) dJ9mo| 4o
¥10'0— 61L0°0-) 9000 020°0 €S/ 60°L LE9 S6'v 96'€ LLt |ooyds ybiy
(ID %56) % Pa1ybrem ‘punoibydeq uonesnpy
(zL00 (¥€00
01 ££0°0-) 01 §50°0-) (820°0-9L0°0)  (/¥'8-/S¥)  (SS8-66%)  (0£8-909)  (TL'S-9V'E) (EV-L87) (€TH-STE)
£€0°0— 0L00— T20°0 759 LL9 8L/ 6TV 09°€ /83 [einy
(2000
01 /+0'0-) (62070 01 (0€0°0-¥20'0) (8¥'0L—¥¥'8) (90°0L-T0'8)  (8L'8-6TZ)  (€€/-S€9) (WES-9FY)  (£99-709)
T200— 020°0-) Y000 L20°0 9’6 v0'6 vl ¥89 06t €€'9 uequn
(ID %56) % ParybIam ‘@duspisal Jo uoibay
(0L0°0- 03 (61070
990°0-) 01 8€0°0-) (Z€0°0-¥20'0) (€6'CTL-£T0L) (SSEL-S90L) (¢TLL-16'6)  (08'6-6¥'8) (LS/-1T9) (£6'9-CT9)
8€0°0— 0L00- 820°0 09°L1L oLzt LS0L v1'6 989 859 dlewa4
(€200 03 (92070 03 (§00'0-000'0)  (05°'/-TTS)  (TT9-6T¥)  (BLS—¥TH)  (LL'P-S0E) (28T-L6'1)  (6ES-0LY)
£00'0-) 8000 +00°0-) LLOO €00°0 9¢£'9 TS LY 85°€ or'e S0'S 3l
(ID %S6) % PAybiom ‘xa5
(£200 01 (000 01 (9L0°0-0L0°0)  (8¥'/-Cl'S)  (C0'9-€6'€)  (8¥'S-Lv'v)  (0SY-L£€) (SVE-6T0) (£€97-T0T)
£10°0-) S00'0 +00°0-) 81L0°0 €10°0 0£9 86V S6'% v6'E (8T €€ 09<
(zL0’0- 0 (¥200
€£0°0-) 01 ££0°0-) (0¥0°0-2€0'0) (/TLL-06'8) (STLL-£68)  (906-50'8)  (19/-£59) (1§5-79%) (06'9-6C9)
£€v0°0— £00°0— 9£0°0 8001 Lol 558 60 90°S 099 6561
(1D %S6) % pawbiam ‘aby
(2000
016100-) (9100 01 (LL0'0-£000)  (16'6-£0'8)  (096-8//)  (908-vT/)  (289-96'S) (£0°S-LTF) (01'9-LS'S)
900'0— 0L0°0-) €000 600°0 668 69'8 S9°L 69 59y ¥8'S [SEWNe}
(ID %S6) % Paryblam Yy
(ID %S6) #Pg (1D %S6) g (1D %56) Lzoz 020C  6102-9102 SlL0Z-€10T 6002-/00C S00T-8661 lea)
‘SduaJaylp ‘ess diwspued ¢ ‘ess djwspued
pusil 9yl Jo pual] -2id SYy1 Jo pual] dlwspued J1wspued-aid pouad

SINVHNM Y3 Ul ‘(1D %56) % paiybiam “djwapued 61-qIAQD Y} Buunp pue 210j2q SYO PUe SIUBIDYR0I-g pue Yy JO 3dusjeAaid Sy} Jo puaJ) [eUOlIeN L d]qeL

357

Int Arch Allergy Immunol 2024;185:355-361

DOI: 10.1159/000535648

Rhinitis and Chronic Rhinosinusitis in

South Korea


https://doi.org/10.1159/000535648

]
g
©
= o Y]
= D R
> 3 c
g 5?6’6 wg e -
con rnfAe-R w49 e
T == Nogogo NgogQA | 9
c o o I1os oS Tod0= Re]
wq_hz =) =) N
ok © 5 o0 o ST o7 = c
=T Il oo = l—w [ o | =
wv
© Vo) ~ (]
23 I < o =)
=] = Q Q o - W3
e 20 S~ O~ S o >
o £ | © | o | .
o R —a —S =Qq=TR n
T o mn o< — QoY . >
C o S o mn o egaANo -
Em“’ O.o O.o O|QQ0 2
F Q@ o2 o= T looc 2 v
c
' )
V =]
o - —_ —_ —_ —_ ©
© ™ [S) ) - £
L3 - M N o IS
=1 Q Q Q Q <
R o o o o x
©ET 1 °I 1 1 Ll
g e o8 g wi ~¢ c
c S (=] N N O o
g5 22 22 o2 o2 =
Fa o2 o2 o2 o2 =
S
— Pz
— o
n — — N ke
[te] < =) v c
[=) - < ) ©
) o |
T i R £
N AR o wuR =012 ©
o Oy =< I vob v
N o ¥ o RO T
< | &
— ™~
< — — o o
g o Q N N (i}
< T e T < =
— ©
28] g% =3 g3 &2 |8
a | N a® 9 o> ~C N
— [%2)
Q ek
2 T § g < |2
~ o < ~N ) =
| | I | o ™
O ™~ < LN Q x
— RN Foa R =< N
o o5 ) S \ G
~ 8L «mY NC KC 2
©
S
8 |3
= o = 5} o S
o Q n < N o
~ ~N ™ O | .
| | I I n M o
s NS g 038 % o
o ) & ) =2 5 o =
~ N 0ol ~co o
° <
X — <
fo)) —~ ~ — o)) =
=) (=) n — n c
oS M g X L -
T8 ¢ 12 3.9 |9
—
S | 8%xm megIae 2n v _-
S | R® 4 1= e2S 3 N T
~N anld oI 2 s o
U = 2 5o
‘= o [J] —
Eln|S <= ~2 ~ n O v
o | o X po O « =
T | o g o My Q ~ U=
c | N =) nd © —
© | < I Lt 0 | u Y
o [e)} o RAENY]
. © | Dy [ mE 0 Jo p= i
— v | & oL © ) < o =
T | € & NG Y8y So £y
o | &l = SnY 22K =X o
=} ~ Y=
c gl 2 Ut
= b3 © 2 T
E ‘fgwqh) > ) O
o Pex L Qo v} o S
O S o ] a ¥ c =0
g o, £ X < ] < Y
v | 8 x 0 E €29 g < <€
2 | 2| 5| ez n £< o <@
© v | @ S 7] )
- o > ) <C ©
358 Int Arch Allergy Immunol 2024;185:355-361

DOI: 10.1159/000535648

(mean age: 47.80 years, standard deviation: 16.49 years),
66,177 (49.3%) were male and 80,087 (50.7%) were fe-
male. Figure 1 and Table 1 show that AR prevalence was
significantly increased in the pre-pandemic period (5.84%
[95% CI, 5.57-6.10] in 1998-2005; 7.65% [7.24-8.06] in
2016-2019), which slightly decreased during the pan-
demic (8.69% [7.78-9.60] in 2020; 8.99% [8.07-9.91] in
2021). Figure 1 and Table 2 show that the prevalence of
CRS increased at years 1998-2020, 1.84% (95% CI,
1.70-1.97) in 1998-2005 and 3.34% (95% CI, 3.08-3.60)
in 2016-2019, with a slight decrease during the pandemic
4.06% (95% CI, 3.40-4.71) in 2020 and 3.70% (95% ClI,
3.18-4.23) in 2021. Through this large-scale, longitudinal,
and representative study, from 1998 to 2021, this study
observed the prevalence of AR and CRS across 24 years
from 1998 to 2022, analyzing both the differences before
and during the COVID-19 pandemic by the KNHANES
data (Tables 1; 2). This is necessary to understand the
long-term effects of the previous pandemic period on
these health conditions. Tables 1 and 2 present the trends
in prevalence of various factors relevant to our study, both
before and during the pandemic. These factors include
age, sex, region of residence, educational background,
household income, smoking status, and asthma preva-
lence rates. Moreover, the tables highlight the differences
observed in these factors between the pre-pandemic and
pandemic periods. Online supplementary Table S2 shows
that the overall ratio of odds ratio for AR or CRS was not
associated with any socioeconomic factors during the
pandemic, suggesting there is no COVID-19-related
vulnerable association between any socioeconomic fac-
tors and AR or CRS in South Korea.

Discussion

Our study, conducted over 24 years from 1998 to 2021,
investigated the effects of the COVID-19 pandemic on
AR and CRS, particularly regarding the prevalence and
risk factors associated with these conditions. The lon-
gitudinal nature of this research, coupled with the large
sample size and representative data of the Korean pop-
ulation, has allowed us to perform a comprehensive in-
vestigation of age-stratified trends in AR and CRS. As the
first study to specifically investigate the relationship
between COVID-19 pandemic and AR and CRS, our
research makes a pioneering contribution to the existing
body of the literature.

Despite these strengths, our study has several limita-
tions. The presence of AR and CRS in elderly individuals
could lead to recall bias, and changes in diagnostic tools

Lee et al.
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and criteria over time may have resulted in under-
diagnosed or overdiagnosed allergic diseases. Moreover,
many Koreans are unfamiliar with accurate medical
terms for specific diseases and often mistakenly refer to
common illnesses such as the common cold as AR. By
acknowledging these limitations, we were able to refine
our methodology and increase the rigor of our analysis,
ultimately drawing more reliable conclusions and pro-
viding valuable insights into the effects of COVID-19 on
AR and CRS. Furthermore, these limitations set the stage
for future research to build upon and further explore the
intricate relationship between these conditions and the
COVID-19 pandemic.
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