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Atmospheric environment and persistence of pediatric
asthma: A population-based cohort study
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Abstract

Background: Asthma is a heterogeneous disease with different outcomes. For children with asthma at the age of
7 years, 67-75% are symptom-free as adults. Data on the important link between childhood and adult asthma are
sparse.

Objective: We aimed to investigate factors associated with persistence of childhood asthma over three years of
follow-up by linking data between Korea childhood Asthma Study (KAS) and their matched claims data from Health
Insurance Review and Assessment Service (HIRA).

Methods: We analyzed data from 450 preadolescent children aged 7 to 10 years and classified them into remission or
persistence groups. Baseline clinical characteristics and exposure to air pollution materials including PM2.5 and PM10
during three years of follow-up were compared. The main outcome was asthma persistence which was defined as the
presence of asthma episodes with healthcare utilization and prescription of asthma medications within three years after
KAS enrollment.

Results: At the third year of follow-up, after stepwise regression analysis, lower age at enrollment (adjusted odds
ratio (aOR): 0.79; 95% confidence interval (CI): 0.64-0.96), male sex (aOR: 1.66; 95%CI: 1.05-2.63), proximity from
an air-polluting facility (aOR: 2.4; 95%CIL: 1.34-4.29), higher level outdoor PM2.5 (aOR: 1.1; 95%CIL: 1.02-1.20),
and higher rate of doctor-diagnosed food allergy (FA) (aOR: 2.33; 95%CI: 1.06-5.12) were significantly associated with
persistence.

Conclusion: We discovered various independent risk factors for the persistence of childhood asthma. By linking HIRA
claims data, we could clarify risk factors for persistence in a well-defined study population.
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Introduction

Asthma is a heterogeneous disease, with different
underlying disease processes including chronic airway
inflammation.! Because of this heterogeneity, children with
asthma may show different outcomes.” Patients may show
persistence, relapse, and remission.? For children with asthma
at the age of 7 years, 67-75% are symptom-free as adults.>*
Data on the important link between childhood and adult
asthma are sparse. Despite some prospective studies spanning
age ranges, a substantial knowledge gap exists regarding the
transition of asthma from childhood to adulthood.*

Asthma remission can be defined as clinical remission
comprised of 12 or more months with (1) absence of
significant symptoms by validated instrument, (2) lung
function optimization/stabilization, (3) patient/provider
agreement regarding remission, and (4) no use of systemic
corticosteroids.” Remission oft treatment requires no asthma
treatment for 12 or more months.’

However, a population-based cohort study in Canada
has revealed that while the majority of individuals
with asthma might have persistent asthma, some have
experienced a gap of two or more years during which
their asthma symptoms were in remission.® In adults,
factors associated with remission include mild asthma,
better lung function, better asthma control, younger age,
early-onset asthma, shorter duration of asthma, milder
bronchial hyperresponsiveness, fewer comorbidities, and
smoking cessation or never smoking” In a study from
Danish birth cohort, the cumulative occurrence rate of
asthma in children aged 3-14 years was 13.3% and the
remission rate was 44.1%.® Being female had a lower risk of
asthma and a higher remission rate of asthma.® A different

retrospective study demonstrated that 87.2% of patients with
asthma had early-onset (< 3 years) asthma and 12.8% had
late-onset (4-6 years) asthma.” Over 10 years of follow-up,
the rate of asthma remission was 37 per 100 person-years.
Early-onset asthma, being female, and living in a rural and
medium urban location were positively associated with
remission.’ Patients with chronic respiratory allergic diseases
such as pediatric asthma have difficulty visiting hospitals
regularly. Follow-up loss is a critical limitation in
hospital-based asthma cohort studies.

In this study, we investigated independent risk factors
associated with the persistence of childhood asthma over
three years of follow-up by linking data between the
Korea childhood Asthma Study (KAS) cohort and their
matched claims data from the Health Insurance Review and
Assessment Service (HIRA) to overcome follow-up loss and
to reflect the real-world situation.

Methods
KAS and HIRA data

KAS is a nationwide prospective cohort of 917 children
aged 5-15 vyears diagnosed with asthma, enrolled from
19 regional tertiary hospitals between August 2016 and
December 2018. Methods of the cohort have previously
been described.” Children who experienced typical asthma
symptoms (wheezing, dyspnea, and chronic cough) within
the past 12 months with variable expiratory airflow limitation
confirmed by either positive bronchodilator response (BDR)
or bronchial hyper-responsiveness (BHR) were included."
Children returned every six months for a total of six visits
for questionnaires, spirometry, and physician evaluation.
In this study, we analyzed data of preadolescent children
aged 7 to 10 years’? who were enrolled in KAS. Among
children aged 7 to 10 years at the time of enrollment in KAS,
450 children’s data were used for analysis, excluding data of
children having any missing information. Written informed
consent was obtained from all parents and guardians of all
patients after a detailed explanation of the study.

HIRA is an involuntary  government-operated
organization to build review and quality assessments for the
National Health Insurance program in Korea. The National
Health Insurance program is the only health insurance
provider in Korea. In South Korea, HIRA manages health
insurance and medical claims data for 96.6% of the
population and facilitates nationwide quality assessments."
HIRA database includes patient diagnosis, treatment,
procedures, surgical history, and prescription drugs, serving
as a valuable resource for healthcare service research.

Data linkage methods

Written informed consent for data linkage was obtained
from patients at the time of enrollment in KAS. We linked
KAS subjects and their matched HIRA data (from birth to
August 2020) using unique identification numbers of claim
billing statements as a joint key (i.e, year, number of medical
institution, and serial number of billing statements).
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Operational definition of asthma status at follow-up

We used the HIRA database to identify asthma persistence.
Persistence of asthma, the primary outcome, was defined
as the presence of asthma episodes within three years after
KAS enrollment. Asthma episodes were defined as healthcare
utilization with asthma codes (J45 and J46 according to the
10" International Statistical Classification of Diseases and
Related Health Problems [ICD-10]) and being prescribed
asthma medications. Remission of asthma was defined as
those with no asthma episodes without prescription of asthma
medications within three years after KAS enrollment.

Asthma  medications were defined as inhaled
corticosteroids  (ICSs), ICS combined with inhaled
long-acting [2-agonists (ICS/LABAs), inhaled short-acting
p2-agonists (SABAs), LABAs, oral leukotriene receptor
antagonists (LTRAs), xanthine derivatives, and systemic
corticosteroids.

Operational definitions of covariates

We obtained information on several covariates at baseline
and follow-up from KAS database and assessed their
relationships with asthma outcomes. Covariates of interest
included were demographics, asthma onset, associated
allergic diseases (i.e, doctor diagnosed food allergy (FA)
or allergic rhinitis (AR)), presence of pets, and exposure
to tobacco smoke or mold. Results from skin prick test
determined sensitization to house dust mite, mold, tree, pet,
and weed. Normal saline was used as a negative control and
histamine (10 mg/mL) was used as the positive control. Atopy
was defined as at least one positive skin prick test response,
in which the wheal size exceeding 3 mm compared with
negative control and exceeding that of the positive control.
Asthma onset was determined by “When did your child’s
asthma symptoms start?”, associated allergic diseases were
determined by “Was your child ever diagnosed by a
physician with FA or AR?”, proximity from an air-polluting
factory, waste incineration plant, or landfills was determined
by “Is your place of residence close to an air-polluting
factory, waste incineration plant, or landfills?”, presence
of pets was determined by “Do you have any furry pets at
home?”, exposure to smoking and mold was determined by
“Does anyone smoke tobacco in your household?” and “Is
there visible mold in your household?” from questionnaires
completed by the parents. The questionnaire regarding
allergy was modified from the Korean version of the
International Study of Asthma and Allergies in Childhood,
and the questionnaire regarding environment was modified
from the Mothers and Children’s Environmental Health
Stud}’.l4'15

Operational definition of exposure to air pollution

We obtained data on air pollutants from the
website of the Korea Environment Corporation and the
Korean Ministry of Environment (www.airkorea.or.kr/web).

Exposure to sulfur dioxide (SO,), nitrogen dioxide (NO,),
ozone (O,), particulate matter (PM)10, and PM2.5 at
residential addresses was estimated by land-use regression
models using a previously described standardized method.'
Concentrations of ambient air pollutants in various areas
at various time points were compiled using air quality
monitoring data routinely recorded by monitoring stations.
Each monitoring station measures air pollutants hourly.
Centrally and locally available geographic variables were used
as potential predictors. Predictor variables, such as traffic
indicators, surrounding-land usage, topography, and spatial
trends, were computed at each location using ArcGIS
version 9.3 (ESRI, Redlands, WA, USA). Multiple linear
regression models were built using a supervised forward
stepwise procedure. Predictor variables used in the final
land-use regression model for air pollution included
lengths of all roads, traffic intensity on nearest roads,
total heavy-duty traffic loads of all roads, and a variable
representing spatial trends. Each participant was assigned an
average air pollutant exposure level for years after the time
of enrollment in KAS cohort to August 2020, based on the
predicted value at the participant’s address of residence.

Statistical analysis

Baseline characteristics, lung function, and laboratory
findings at enrollment were used to compare group
differences. For categorical variables, numbers and
percentages were calculated and chi-square test or Fisher’s
exact test was used as a between-group difference test.
For all continuous variables, mean and standard deviations
were derived. To compare continuous variables by groups,
T-test was used for parametric continuous variables and
Kruskal-Wallis rank test, one type of non-parametric
statistical analysis, was used for nonparametric continuous
variables. To select variables to be included in the
multivariate logistic model, a univariate logistic model was
performed, and then we constructed a multivariate logistic
regression model by including variables with P-values < 0.05.
Finally, we obtained the final model with the lowest Akaike
information criterion by applying the stepwise algorithm.
In order to determine factors affecting the persistence of
asthma in children, we used univariate regression analysis
to determine significant variables. Even variables significant
after univariate regression might show multicollinearity
in multivariate regression model. In order to control for
multicollinearity, we used stepwise selection after multivariate
regression model. In this process, we used Akaike information
criterion to choose the ideal combination of variables.

Data management and statistical analyses were performed
using SAS version 9.4 (SAS Institute, Inc., Cary, NC, USA),
and R version 3.5.3 (R Foundation for Statistical Computing,
Vienna, Austria). All reported P values were two-sided;
P < 0.05 was considered statistically significant.

283



/ < Asian Pac ] Allergy Immunol 2025;43:281-289 DOI 10.12932/AP-170623-1635

APJAI
Results
Differences in subject characteristics
Baseline subject characteristics are summarized in
Table 1. We examined the differences in baseline

subject characteristics at enrollment of those who showed
persistence or remission at the third year of follow-up.

Table 1. Baseline subject characteristics.

‘ n =450

Sex, male 309 (68.67%)

Age, year 8.46 + 1.09
Asthma onset, year
<3 70 (15.56%)

3 to less than 6 130 (28.89%)

6 to less than 9 166 (36.89%)

9 to less than 12 84 (18.67%)
FEV,, % pred 91.75 £ 16.17
FVC, % pred 96.00 + 14.82
FEV /FVC, % 82.22 + 8.80
Asthma severity

Mild intermittent 170 (37.78%)

Mild persistent 178 (39.56%)

Moderate persistent 126 (28.00%)

Severe persistent 4 (0.89%)
Baseline asthma treatment

Intermittent 103 (22.89%)

Montelukast monotherapy 52 (11.56%)

ICS monotherapy 96 (21.33%)
ICS plus Montelukast 67 (14.89%)
ICS plus LABA 45 (10.00%)

ICS plus Montelukast and LABA 84 (18.67%)

At the third year of follow-up, male sex, lower age at
enrollment, earlier onset of asthma, proximity from an
air-polluting factory, waste incineration plant, or landfills,
and higher levels of outdoor PM10 and PM2.5 were observed
in those who showed asthma persistence (Table 2).

‘ n =450

Doctor diagnosed FA 44 (9.78%)
Doctor diagnosed AR 353 (78.44%)
Presence of pets 57 (12.67%)
Presence of mold 97 (21.56%)
Environmental tobacco exposure 204 (45.33%)
Atopy 356 (79.11%)
HDM sensitization 269 (59.78%)
Mold sensitization 53 (11.78%)
Tree sensitization 115 (25.56%)
Pet sensitization 117 (26.00%)
Weed sensitization 100 (22.22%)

Proximity from an air-polluting factory,

0,
waste incineration plant, or landfills 50 (20.00%)

Level of air pollutants

SO,, ug/m’ 0.00 + 0.00
NO,, pg/m? 0.02 +0.01
0,, pg/m’ 0.03 +0.00
PM10, pg/m’ 41.77 + 4.20
PM2.5, ug/m’ 23.00 +2.52

Data expressed as n (%) or mean + SD

Abbreviations: FEV , forced expiratory volume at 1 second; FVC, forced
vital capacity; ICS, inhaled corticosteroid; LABA, long acting beta agonist;
FA, food allergy; AR, allergic rhinitis; HDM, house dust mite; SO,, sulfur
dioxide; NO,, nitrogen dioxide; O,, ozone; PM, particulate matter

Table 2. Differences in baseline subject characteristics of those who showed persistence or remission at the third year of

follow up.
Asthma remission Asthma persistence Pvalue
(n=187) (n=263)
Sex, male 116 (62.03%) 193 (73.38%) 0.014
Age, year 8.60 = 1.09 8.32+1.10 0.008
Asthma onset, year <0.001

<3
3 to less than 6
6 to less than 9

9 to less than 12

26 (13.90%)
40 (21.39%)
72 (38.50%)

49 (26.20%)

44 (16.73%)
90 (34.22%)
94 (35.74%)

35 (13.31%)
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Table 2. (Continued)

FEV, % pred
FVC, % pred
FEV /FVC, %
Asthma severity
Mild intermittent
Mild persistent
Moderate persistent
Severe persistent
Baseline asthma treatment
Intermittent
Montelukast monotherapy
ICS monotherapy
ICS plus Montelukast
ICS plus LABA
ICS plus Montelukast and LABA
Doctor diagnosed FA
Doctor diagnosed AR
Presence of pets
Presence of mold
Environmental tobacco exposure
Atopy
HDM sensitization
Mold sensitization
Tree sensitization
Pet sensitization
Weed sensitization

Proximity from an air-polluting factory,
waste incineration plant, or landfills

Level of air pollutants
SO,, ug/m?
NO,, pug/m’
0,, pg/m’

PM10, ug/m?

PM2.5, ug/m’

Asthma remission

(n=187)
90.49 £ 16.42
97.27 £ 15.16

82.17 £9.28

73 (39.04%)
70 (37.43%)
70 (37.43%)

2 (1.07%)

42 (22.46%)
24 (12.83%)
37 (19.79%)
31 (16.58%)
18 (9.63%)
33 (17.65%)
12 (6.42%)
139 (74.33%)
20 (10.70%)
40 (21.39%)
75 (40.11%)
149 (79.68%)
113 (60.43%)
21 (11.23%)
49 (26.20%)
45 (24.06%)

41 (21.93%)

25 (13.37%)

0.00 +0.00
0.02 +0.01
0.03 +0.00
41.35+4.43

22.71 £2.44

Asthma persistence

(n=263)
93.01 + 16.05
99.72 + 14.64

82.26 + 8.49

97 (36.88%)
108 (41.06%)
56 (21.29%)

2 (0.76%)

61 (23.19%)
28 (10.65%)
59 (22.43%)
36 (13.69%)
27 (10.27%)
51 (19.39%)
32 (12.17%)
214 (81.37%)
37 (14.07%)
57 (21.67%)
129 (49.05%)
207 (78.71%)
156 (59.32%)
32 (12.17%)
66 (25.10%)
72 (27.38%)

59 (22.43%)

65 (24.71%)

0.00 + 0.00
0.02 +0.01
0.03 +0.00
42.19 + 4.06

23.28 +2.59

0.105

0.113

0.638

0.849

0.893

0.063

0.094

0.359

1.000

0.075

0.895

0.889

0.876

0.876

0.496

0.990

0.004

0.858

0.133

0.081

0.012

0.002

Data expressed as n (%) or mean + SD

APJAI

Abbreviations: FEV, forced expiratory volume at 1 second; FVC, forced vital capacity; ICS, inhaled corticosteroid; LABA, long acting beta agonist; FA, food
allergy; AR, allergic rhinitis; HDM, house dust mite; SO,, sulfur dioxide; NO,, nitrogen dioxide; O,, ozone; PM, particulate matter
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Univariate regression analysis

Univariate regression analysis showed that at the
third year of follow-up, male sex, lower age at enrollment
and at diagnosis, when grouped in three-year intervals,
doctor-diagnosed FA, and proximity from an air-polluting
factory, waste incineration plant, or landfills, were associated
with asthma persistence. Regarding air pollution, 1 pg/m?’
higher levels of outdoor PM10 or PM2.5 resulted in a 5%
or 9% increased chance of asthma persistence, respectively
(Table 3).

Stepwise logistic regression analysis

After stepwise logistic regression analysis, male sex, age
at enrollment, level of outdoor PM2.5, doctor-diagnosed FA,
proximity from an air-polluting factory, waste incineration
plant, or landfills, and were significantly associated with
persistence at the third year (Table 4).

Table 3. Univariate Regression Analysis for Third-Year Persistence.

Sex, male
Age, year*
Asthma onset, year
<3
3 to less than 6
6 to less than 9
9 to less than 12
FEV , % pred
FVC, % pred
FEV /EVC, %
Asthma severity
Mild intermittent
Mild persistent
Moderate persistent
Severe persistent
Doctor diagnosed FA
Doctor diagnosed AR
Presence of pets
Presence of mold
Environmental tobacco exposure
Atopy
HDM sensitization
Mold sensitization
Tree sensitization
Pet sensitization
Weed sensitization

Proximity from an air-polluting factory,
waste incineration plant, or landfills®

‘ Odds Ratio ‘ 95%CI ‘ P-value
1.69 (1.13 - 2.52) 0.011
0.79 (0.67 - 0.94) 0.008
Ref 0.001
1.33 (0.72 - 2.45)

0.77 (0.43 - 1.37)

0.42 (0.22 - 0.81)

1.01 (1.00 - 1.02) 0.105
1.01 (1.00 - 1.02) 0.086
1.00 (0.98 - 1.02) 0.918
Ref 0.877
1.16 (0.76 - 1.78)

1.00 (0.61 - 1.66)

0.75 (0.10 - 5.47)

2.02 (1.04 - 4.19) 0.046
1.51 (0.96 - 2.37) 0.075
1.37 (0.77 - 2.48) 0.290
1.02 (0.65 - 1.61) 0.943
1.44 (0.98 -2.11) 0.061
0.94 (0.59 - 1.49) 0.803
0.95 (0.65 - 1.4) 0.813
1.10 (0.61 - 1.99) 0.761
0.94 (0.62 - 1.45) 0.791
1.19 (0.78 - 1.84) 0.430
1.03 (0.66 - 1.62) 0.898
2.13 (1.30 - 3.58) 0.003
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Table 3. (Continued)

Level of air pollutants
SO,, ug/m’
NO,, pug/m’
0,, pg/m’
PM10, pug/m?

PM2.5, ug/m’

APJAI

Odds Ratio 95% CI P-value
0.00 (0.00 - Inf) 0.848
Inf (0.00 - Inf) 0.156
0.00 (0.00 - Inf) 0.254
1.05 (1.00 - 1.10) 0.040
1.09 (1.01 - 1.18) 0.021

Abbreviations: CI, confidence interval; FEV , forced expiratory volume at 1 second; FVC, forced vital capacity; FA, food allergy; AR, allergic rhinitis; HDM,
house dust mite; SO,, sulfur dioxide; NO,, nitrogen dioxide; O,, ozone; PM, particulate matter; Inf, infinite

‘per 1 year increase
"per 1 pg/m’ increase

Table 4. Stepwise Logistic Regression Analysis for Third Year Persistence (N = 450)

Variable
Age, year®
Sex, male

Doctor diagnosed FA

PM2.5, pg/m*®

AIC =514.37

Proximity from an air-polluting factory, waste incineration plant, or landfills

Estimate Adj OR 95%CI P value
-0.242 0.79 (0.64-0.96) 0.017
0.507 1.66 (1.05-2.63) 0.031
0.846 2.33 (1.06-5.12) 0.035
0.875 24 (1.34-4.29) 0.003
0.099 1.1 (1.02-1.20) 0.021

Abbreviations: OR, odds ratio; CI, confidence interval; FA, food allergy; PM, particulate matter; AIC, Akaike information criterion

‘per 1 year increase
bper 1 pg/m’ increase

Discussion

In this study, we aimed to identify the baseline
characteristics at the time of study entry, personal factors,
and early life characteristics that might be associated
with the persistence of asthma in children. After stepwise
regression analysis, at the third year of follow-up, lower
age at enrollment, male sex, higher level outdoor PM2.5,
and a higher rate of doctor-diagnosed FA were significantly
associated with persistence.

We found that lower age at enrollment was associated
with persistence at the third year of follow-up. There have
been no studies that specifically showed that lower age
at enrollment was a risk factor for persistence. However,
there has been a previous study that found that wheezing
phenotypes identified at an early age were an independent
risk factor for asthma persistence in adolescence.”” Further
study would be needed to clarify whether age at diagnosis
or enrollment are significant factors associated with asthma
persistence.

We found that in our preadolescent patients, the
third-year asthma persistence was associated with the
male sex. Several studies also found that being male was
associated with persistence.** However, other studies have
shown that males were more likely to show asthma remission.
For example, in the Tucson Children’s Respiratory Study,
remittance of asthma signs by age 22 years was higher in
men than in women.”* Before adolescence, male sex was
associated with wheezing phenotypes and school-age asthma
in another study.” However, as puberty progresses, asthma
prevalence and severity increase in the female population
while the opposite is seen in males”* In a Swedish
population-based cohort followed from mid-childhood until
the age of 19 years, male sex predicted asthma remission
in children with physician-diagnosed asthma.”> This is in
contrast to recent findings from the Childhood Asthma
Management Program study in BHR-positive children with
moderate-to-severe asthma showing that sex was not a
predictor of asthma remission.”> Because our study population
consisted of preadolescents, we can assume that male sex is
a risk factor for persistence before adolescence. The course of
asthma is associated with puberty and sex, likely because sex
hormones can affect airway homeostasis and development.?
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We found that doctor-diagnosed FA was associated with
persistence, while AR failed to reach statistical significance.
The relationship between FA and asthma persistence remains
unclear. It is known that eczema, FA, and AR have significant
associations with cumulative asthma.” Follow-up of the
Tasmanian Asthma Study cohort to age 44 years identified
that childhood AR was not only associated with a 2- to
7-fold increased risk of incident asthma in preadolescence,
adolescence, or adult life, but also associated with a 3-fold
increased risk of childhood asthma persisting rather than
remitting by middle age.” Clinical remission rates of asthma
and AR were 46.4% and 31.8%, respectively, and subjects
reporting AR were less likely to have asthma remission.
Late and early persistent coughs without a cold are positively
associated with atopic respiratory diseases and FA.” The
mechanism between FA and asthma may be related to when
FA is present in various phenotypes of atopic dermatitis in
early life, it might be associated with gut Wnt signaling and
later development of asthma (‘Wnt/B-catenin signaling’).?®
Relative abundance of Wnt6 mRNA was positively correlated
with food-specific IgE levels at 1 and 3 years.”

We found that proximity to an air-polluting factory, waste
incineration plant, or landfill was associated with asthma
persistence. A previous study has found that proximity to any
air-polluting factories or heavy-vehicle traffic had a significant
association with the prevalence of cumulative asthma.*

Regarding air pollution, we found that exposure to
higher levels of outdoor PM2.5 was a significant factor for
persistence at the third year of follow-up. Air pollution has
been associated with the development of asthma. Especially,
PM2.5, a ubiquitous air pollutant, can deposit in the small
airways that play a vital role in asthma.” However, how each
different air pollution material affects the development and
persistence remains controversial. Prenatal NO, is associated
with increased persistence of wheeze and increased
prevalence and onset of rhinitis.** Prenatal exposure to
PM2.5 is associated with an increased prevalence of wheeze.*
Postnatal exposure to NO, and PMI10 is associated with
increased prevalence and lower remission of wheeze and
rhinitis*®* Annual changes in the prevalence of asthma
are related to changes in air concentrations of NO, NO,
suspended particulate matter, and smoking rate in boys,
but not in girls.! A different study found no association
between annual average exposure to ultra-fine particles and
allergic sensitization in children up to 16 years of age while
NO,, PM2.5, PM2.5 absorbance, and PM10 were associated
with sensitization to food allergens.** However, a different
study has found no relationship between remission of asthma
and any pollutants.’® Further study will be needed to clarify
the effect of exposure to air pollution on the persistence of
asthma.

Interestingly, we found that atopy, sensitization to
common allergens, and lung function were not significant
factors affecting asthma persistence. This is different from
previous studies.*” However, due to our novel method of
linking KAS data with HIRA data, we will be able to
determine if these factors play a significant role in asthma
persistence in the following years.

To our best knowledge, this is the first study to link
a childhood asthma cohort and their matched healthcare
claim data. Therefore, our study could overcome an inherent
limitation of longitudinal study consisting of mild to
moderate childhood asthma, which tends to naturally remit.
Data linkage study would be a reliable alternative to reflect
the real world. In addition, by linking HIRA data, it will be
possible to determine risk factors for asthma remission or
persistence each year in succession. Lastly, KAS data
include lung function and pattern of sensitization that we can
analyze to determine factors for remission occurring after the
third year of follow-up. However, our study was limited by the
fact that most of the study population consisted of patients
with mild or moderate persistent asthma. This study was also
limited by the fact that the cohort consisted of Eastern Asian
ethnicity. Ethnicity/race is known to affect the remission of
asthma.*

Conclusion

In conclusion, we found that male sex, lower age
at enrollment, doctor-diagnosed FA, proximity to an
air-polluting factory, waste incineration plant, or landfills,
and exposure to higher levels of outdoor PM2.5 were
independent risk factors for persistence of asthma in
preadolescent Korean children. Using results from this
paper, we want to further drive clinical prediction of asthma
trajectories, enabling pediatricians to forecast future asthma
remission and persistence and initiate prevention strategies.
By linking HIRA claims data, we could clarify risk factors for
persistence in a well-defined study population.
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