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Prevalence of Children's Allergic Diseases in Ulsan:
Local Differences and Environmental Risk Factors
In-Bo Oh, Yangho Kim*, Chang sun Sim*, and Ji ho Lee*'

Environmental Health Center, University of Ulsan College of Medicine, Korea
*Department of Occupational & Environmental Medicine, University of Ulsan College of Medicine, Korea

ABSTRACT

Objectives: This study aims to investigate the AD (allergic diseases: asthma, allergic rhinitis and atopic
dermatitis) prevalence among elementary schoolchildren in an industrial city, Ulsan, and identify major
environmental risk factors associated with AD prevalence.

Methods: Data on the physician-diagnosed prevalence over the past 12 months and potential risk factors of AD
were collected through a questionnaire from a 2009-2010 survey of 4,067 schoolchildren living in different urban
environments. The logistic regression analysis was performed to assess differences in AD prevalence among the
areas and to determine which environmental factors impacted AD.

Results: Our survey results showed that the AD prevalence rate ranged between 26.2% and 35.9%. Children
living in polluted areas (near industrial and central urban areas) had about a 10% higher prevalence of AD than
did those living in coastal or suburban residences. The Chi-Square test demonstrated that this local difference
was statistically significant before and after adjustment of major confounders such as parental AD history and
parental education. The results of the logistic regression analysis showed a statistically significant association
between several environmental factors (ventilation in winter, odor conditions and exposure to traffic smoke, and
outdoor PM,/O; pollution) and the prevalence of AD found by multivariate model after adjusting confounders.
Conclusion: These results suggest that local differences in AD prevalence are significantly associated with
outdoor environmental factors. Although there are likely to be other risk factors for AD, living in a polluted area
and exposure to high levels of air pollutants can contribute to an increased risk of childhood AD.

Keywords: allergic diseases, ulsan, environmental risk factors, air pollution, logistic regression analysis
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Table 1. Prevalence rate of physician-diagnosed allergic diseases in elementary-school children living in Ulsan

Prevalence, n (%)

Area Participants - — - — —
Asthma Allergic rhinitis Atopic dermatitis Total allergic diseases*
A (suburban residental) 1,035 20 (1.9) 206 (19.9) 131 (12.7) 297 (28.7)
B (near industrial) 1,621 44 (2.7) 407 (25.1) 257 (15.9) 582 (35.9)
C (coastal residential) 629 8 (1.3) 105 (16.7) 86 (13.7) 165 (26.2)
D (central urban) 1,322 33 (2.5) 367 (27.8) 140 (10.6) 463 (35.0)
Sum 4,607 105 (2.3) 1,085 (23.6) 614 (13.3) 1,507 (32.7)

* Prevalence rates were calculated based on a number of children with at least one of three allergic diseases (asthma, allergic

rhinitis and atopic dermatitis)

(A: 97.4%, B: 85.1%, C: 92.4%, D: 95.3%)).
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Table 2. Association between the prevalence of allergic diseases and the place of residences

Allergic diseases Place of residences Adjusted OR (95% CI)’ P value
Asthma 0.187°
A 1 -
B 1.481 (0.846-2.591) 0.169
C 0.651 (0.266-1.598) 0.349
D 1.233 (0.687-2.214) 0.483
Allergic rhinitis <0.0017
A 1 -
B 1.365 (1.110-1.678) 0.003
C 0.938 (0.705-1.249) 0.663
D 1.527 (1.236-1.887) <0.001
Atopic dermatitis 0.001°
A 1 -
B 1.264 (0.997-1.603) 0.053
C 1.127 (0.828-1.535) 0.447
D 0.781 (0.600-1.016) 0.066
Total allergic diseases <0.0017
A 1 -
B 1.379 (1.150-1.655) 0.001
C 0.980 (0.768-1.250) 0.868
D 1.301 (1.078-1.571) 0.006

Abbreviations A: suburban residental, B: near industrial, C: coastal residential, D: central urban; CI: confidence interval. ": Adjusted
OR (mutually adjusted OR by age, gender, parental AD history, parental education, household income and apartment living); : P-

value represent for the significance of logistic regression model.
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Table 3. Potential risk factors and their association with current physician-diagnosed allergic diseases (N=4,607)

Variable (risk factors) (Izlv?]zl)l Pr;;/ a(.{;)r;ce C(;usc‘l]z C?? P value Adjusted OR (95%CI) P value
Age (years) 0.369* 0.870*
67 1,014 220) 342 (33.7) 1 i 1 -

8-9 1,667 (36.2) 557 (33.4) 0.986 (0.836-1.163) 0.867 1.042 (0.858-1.267) 0.675

=10 1,926 (41.8) 608 (31.7) 0.906 (0.771-1.066) 0.234 1.001 (0.826-1.214) 0.989
Gender

Female 2390 (51.9) 731 (30.6) 1 - 1 -

Male 2017 (48.1) 776 (35.0) 1222 (1.080-1382)  0.001  1.267 (1.095-1467)  0.001
Maternal history of AD’

No 3392 (743) 876 (25.8) 1 i 1 -

Yes 1,173 (25.7) 619 (52.7) 3.209 (2.795-3.684)  <0.001 2.794 (2.385-3.274)  <0.001
Paternal history of AD"

No 3443 (754) 968 (28.1) 1 - 1 -

Yes 1,124 (24.6) 527 (469) 2257 (1.965-2.593)  <0.001  1.876 (1.597-2205)  <0.001
Socio-economic index
Highest level of maternal education” 0.001* 0.262*

High school or below 2,235 (49.5) 678 (30.3) 1 - 1 -

College 956 (21.2) 338 (35.0) 1.256 (1.070-1.474) 0.005 1.178 (0.950-1.462) 0.136

University/postgraduate 1,323 (29.3) 471 (35.6) 1.270 (1.099-1.466) 0.001 1.173 (0.923-1.491) 0.192
Highest level of paternal education” 0.029* 0.744*

High school or below 1,870 (41.3) 574 (30.7) 1 - 1 -

College 821 (18.1) 275 (33.5) 1137 (0955-1355)  0.150  1.093 (0.871-1372)  0.441

University/postgraduate 1,839 (40.6) 639 (34.7) 1202 (1.048-1.379) 0.009 1.042 (0.828-1.312) 0.725
Household monthly income™" 0.015% 0.754%

<200 456 (10.0) 124 27.1) 1 - 1 -

201-300 1,827 (39.9) 591 (32.3) 1.280 (1.019-1.609) 0.034 1.079 (0.815-1.428) 0.596

> 300 2296 (50.1) 783 (34.1) 1386 (1.108-1.733)  0.004  1.022 (0.769-1359)  0.879
Indoor environments
Aparment living"

No 570 (124) 77 (29.3) 1 - - -

Yes 4009 (87.0) 94 (30.6)  1.154 (0.954-1397)  0.140 - -
Passive smoking"

No 3315 (72.8) 1,078 (32.5) 1 - ; -

Yes 1240 27.2) 412 (332)  1.033 (0.899-1.186)  0.651 ; ;
Animals living in the home

No 3373 (745) 1,111 (32.9) 1 - - -

Yes 1,154 (25.5) 371 (32.1) 0.965 (0.836-1.113) 0.622 - -
Re-modeling’

No 3357 (729) 1,062 (31.6) 1 - 1 -

Yes 1,102 (23.9) 398 (36.1) 1222 (1.059-1409)  0.006  1.148 (0.972-1356)  0.104
Ventilation (summer)’

<ohr 1,380 (30.0) 468 (33.9) 1 - - -

> 2 hr 2,520 (54.7) 838 (33.3)  0.971 (0.845-1.116) 0.677 - -
Ventilation (winter)”

<2hr 2,692 (584) 943 (35.0) 1 . 1 .

> 2 hr 1,153 (25.0) 357 (31.0) 0.832 (0.718-0.964) 0.015 0.835 (0.709-0.985) 0.032
Indoor mold”

No 3332 (723) 1,061 (31.8) 1 - 1 -

Yes 1233 (26.8) 432 (35.0)  1.154 (1.006-1325)  0.041  1.006 (0.853-1.186)  0.944

*: Number of subjects do not add up to total N because of missing data; : Unit of income is million Korean won.

% P-value represent for the significance of logistic regression model.
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Table 3. (Continued)

Variable (risk factors) Overall N (%) Pr;V i};gce C(;“Sf‘; 8? P value Adjusted OR (95%CI) P value
QOutdoor environments
Distance to main road 0.266" -

<50 1,740 (38.5) 598 (34.4) 1 - ; :

< 100 1300 287) 415 (31.9)  0.896 (0.769-1.043)  0.157 - -

< 500 1227 27.1) 403 (32.8) 0934 (0.800-1.090) 0387 ; ;

> 500 258 (5.7) 75 (29.1) 0783 (0.588-1.042)  0.093 ; ;
Traffic amount” 0.319° -

low 1,408 30.1) 473 (33.6) 1 - - -

Medium 1367 29.7) 427 (31.2)  0.898 (0.766-1.053)  0.185 ; ;

High 1,765 (38.3) 591 (33.5) 0.995 (0.858-1.154) 0.948 - -
Noise" 4,540 (98.5) ; 1152 (1.070-1240)  <0.001  1.006 (0.853-1.186)  0.944
Oder”

Jess 2514 (546) 718 (28.6) 1 - 1 :

frequent 2,058 (44.7) 779 (37.9) 1.524 (1.346-1.725) <0.001 1.312 (1.123-1.533) 0.001
Uneasy from traffic smoke" 4552 (98.8) ; 1202 (1.038-1390)  <0.001  1.131 (1.041-1.229)  0.004
Outdoor air pollutants

PM,, (ug m?), mean 4067 (100) 1,507 (32.7) 1202 (1.038-1390) 0014 1237 (1.028-1488)  0.025

0, (ppb), 8-hour maximum 4067 (100) 1,507 32.7) 2366 (1.716-3263)  <0.001  1.792 (1.170-2.746)  0.007

NO, (ppb), mean 4067 (100) 1,507 (32.7) 0877 (0.739-1.041)  0.877 ; ;

SO, (ppb), mean 4067 (100) 1,507 (32.7) 0863 (0.731-1.019)  0.863 : ;

CO (0.1 ppm), mean 4067 (100) 1,507 32.7) 1169 (1.007-1357)  0.041 0997 (0.984-1.009)  0.615
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