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Environmental Factors Affecting Prevalence of Allergic
Diseases in Elementary School Children in a Province

Hyun Kim
Department of Nursing, Mokpo Catholic University, Mokpo, Korea

Background: The aim of the study was to investigate the association between allergic diseases and their relat-
ing factors in elementary school children living in an urban area.

Methods: A self-reported International Study of Asthma and Allergies in Childhood questionnaire survey for al-
lergic diseases was conducted for students aged 8-10 years enrolled in 31 elementary schools in Korea. The
questionnaire contained children’s disease history, parent’s history, and environmental risk factors. The total of
3,554 children participated in the study from April to May in 2017. The data were analyzed using a chi-square
test and logistic regression with SPSS 22.0.

Resuilts: Allergic diseases' relating factors were fur toys, indoor chemical products, humid indoor environment,
use of humidifier, and mold experience.

Conclusions: Based on the research results, research and education plans to improve the indoor environment
were discussed.
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Classification

Item (number of questions)

Personal characteristics

Residential environment survey

Gender, date of birth, weight, height

Residential environment (residential type 1, road 3), smoking status (1), pet 2, cooling and

heating and indoor ventilation system (5), home environment (8), indoor cleaning and man-

agement (4)

Indoor environment management evaluation Cockroaches (1), rodent management (3), humidity control and mold management (4)

Student's lifestyle
Parent-related relationship factor

The prevalence and treatment

Sleep state (1), stress event (1).
Parents' smoking (2), family history (1), parent education level (2), household income (1)

Asthma (6), allergic rhinitis (4), atopic dermatitis (7)

Table 2. Diagnosis, symptom experience, treatment experience rate of allergic diseases (n=3,554)

Categories Atopic dermatitis Allergic rhinitis Asthma
Diagnostic experience
Yes 618 (17.7) 2,080 (59.8) 647 (18.6)
No 2,936 (82.3) 1,474 (40.2) 2,907 (81.4)
Symptom experience
Yes 865 (26.3) 2,028 (58.2) 372 (10.7)
No 2,689 (73.7) 1,526 (41.8) 3,182 (89.3)
Treatment experience in the last 12 months
Yes 407 (11.5) 1,685 (48.4) 152 (4.7)
No 3,147 (88.5) 1,869 (51.6) 3,402 (95.3)

Values are presented as number (%).
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Table 3. Prevalence of allergic diseases according to environmental and health behavior factors (n=3,554)

o Atopic dermatitis Allergic rhinitis Asthma
Characteristic
Value 'y Value P Value P
Residential environment survey
Distance from the nearest road, m 0.232 0.525 0.042
<10 272 (31.4) 624 (30.6) 125 (33.6)
11-29 168 (19.4) 404 (19.8) 75 (20.2)
30-49 105 (12.1) 255 (12.5) 48(12.9)
50-69 61 (7.0) 153 (7.5) 26 (7.0)
70-90 61 (7.0) 121 (5.9) 19 (5.1)
>90 198 (22.9) 480 (23.6) 79 (21.2)
Traffic on the road in front of the house 0.019 0.074 0.036
Very few 24 (2.8) 61 (3.0) 128 (20.0)
Slightly less 103 (11.9) 219 (10.8) 143 (22.4)
Moderate 384 (44.4) 921 (45.2) 161 (25.2)
A little too much 263 (30.4) 618 (30.3) 111 (17.4)
Alot 91 (10.5) 218(10.7) 95 (14.6)
Housing type 0.056 0.013 0.387
Detached house 82 (9.5) 193 (9.4) 398 (62.3)
Row house 73 (8.4) 175 (8.6) 214 (34.3)
Apartment 698 (80.7) 1,640 (80.5) 12 (1.9)
Etc. 12 (1.4) 29 (1.5) 25 (3.9)
Indoor environment management evaluation
Fur toys 0.827 0.049 0.070
Yes 607 (70.2) 1,398 (60.3) 232 (36.3)
None 258 (29.8) 638 (54.3) 447 (63.7)
Window cover type 0.115 0.048 0.409
Curtain 663 (76.6) 1,515 (74.4) 282 (44.1)
Blinds 170 (19.7) 440 (21.6) 275 (43.0)
Etc. 32(37) 81 (4.0) 64 (9.9)
Indoor chemical products 0.024 0.004 0.464
Yes 182 (21.0) 412/(20.2) 341 (53.4)
None 683 (79.0) 1,624 (79.8) 298 (46.6)
Hot water washing 0.007 0.769 0.596
Yes 117 (13.5) 485 (23.8) 353 (55.2)
No 688 (86.5) 1,552 (76.2) 286 (44.8)
Use of humidifier 0.750 0.004 0.953
Yes 263 (30.4) 678 (33.3) 396 (62.0)
No 602 (69.6) 1,359 (67.7) 243 (38.0)
Mold experience 0.104 <0.001 0.001
Yes 353 (40.8) 837 (41.1) 180 (28.1)
None 512 (59.2) 1,200 (48.9) 447 (71.9)
Humid indoor environment <0.001 0.348 0.012
Yes 33 (3.8) 58 (2.8) 284 (44.4)
No 832 (96.2) 1,979 (97.2) 355 (56.6)
Indoor ventilation 0.599 0.003 0.591
Done 697 (80.6) 1,663 (81.6) 293 (45.9)
Not done 168 (19.4) 374 (18.4) 346 (54.1)
Number of bedding washes <0.001 0.086 0.020
Once/week 131 (15.1) 364 (17.9) 152 (23.8)
Once/2 weeks 322 (37.2) 764 (37.5) 126 (19.7)
Once/month 317 (36.6) 700 (34.4) 151 (23.6)
Once/2 months 60 (6.9) 140 (6.9) 130 (20.3)
Rarely 35 (4.2) 68 (3.4) 80 (12.5)

Values are presented as number (%).
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Table 4. Factors affecting the prevalence of allergic diseases (n=3,554)

o Atopic dermatitis Allergic rhinitis Asthma
Characteristic
OR 95% CI P OR 95% CI P OR 95% CI P
Residential environme-nt survey
Distance from the nearest road, meters
<10 1.00 1.00 1.00
11-29 1.09 0.89-1.34  0.347 1.17 0.95-1.42  0.482 1.16 0.89-2.42 0.376
30-49 1.19 0.93-1.54  0.419 1.12 0.88-1.42  0.136 1.01 0.71-1.44 0.798
50-69 1.24 0.92-1.67 0.160 1.19 0.90-1.57 0.360 1.33 0.85-2.09 0.883
70-90 0.95 0.69-1.30  0.161 1.30 0.96-1.75 0.215 1.47 0.89-2.43 0.453
>90 1.20 0.98-1.44  0.745 1.12 0.92-1.35 0.092 1.30 0.96-1.75 0.604
Traffic on the road in front of the house
Very few 1.00 1.00 1.00
Slightly less 0.81 0.69-0.95  0.061 0.76 0.65-0.89  0.054 0.97 0.67-2.94 0.543
Moderate 0.60 0.40-0.91  0.059 0.81 0.53-1.22  0.101 1.40 0.67-2.94 0.147
A little too much 0.27 0.12-0.63  0.056 0.54 0.22-1.35  0.306 0.54 0.18-1.61 0.051
A lot 0.23 0.10-0.59  0.052 0.45 0.19-1.13  0.187 0.82 0.62-1.13 0.056
Housing type
Detached house 1.00 1.00 1.00
Row house 0.81 0.58-1.12  0.577 0.80 0.59-1.08  0.051 1.00 0.61-1.65 0.848
Apartment 0.86 0.67-1.10  0.201 0.70 0.56-0.87  0.141 0.88 0.61-1.28 0.915
Etc. 0.79 0.42-1.48 0.238 0.79 0.44-1.44  0.101 0.83 0.33-2.09 0.826
Indoor environment management evaluation
Fur toys
None 1.00 1.00 1.00
Yes 1.04 0.89-1.22  0.587 1.17 1.01-1.35 0.036 1.44 1.09-1.89 0.011
Window cover type
Etc 1.00 1.00 1.00
Curtain 1.15 0.96-1.38 0.316 1.06 0.89-1.25 0.122 0.34 0.69-2.11 0.540
Blinds 1.04 0.74-1.47  0.130 1.39 1.01-1.90  0.511 0.50 0.69-2.11 0.436
Indoor chemical products
None 1.00 1.00 1.00
Yes 1.19 0.99-1.43 0.130 1.22 1.02-1.46  0.032 1.05 0.80-1.33 0.732
Hot water washing
No 0.10 1.00 1.00
Yes 0.79 0.67-0.95 0.812 0.99 0.84-1.17 0.922 1.03 0.80-1.33 0.807
Use of humidifier
No 0.10 1.00 1.00
Yes 0.96 0.82-1.13  0.066 1.34 1.15-1.57 <0.001 1.19 0.94-1.50 0.143
Mold experience
None 1.00 1.00 1.00
Yes 1.02 0.87-1.19  0.842 1.50 1.30-1.74 <0.001 1.52 1.29-2.03 <0.001
Humid indoor environment
No 1.00 1.00 1.00
Yes 1.90 1.25-2.89  0.003 0.42 0.77-1.86  0.417 1.55 0.90-2.69 0.117
Indoor ventilation
Not done 1.00 1.00 1.00
Done 1.03 0.88-1.20  0.692 0.93 0.86-1.15 0.918 1.12 0.89-1.41 0.340
Number of bedding washes
Rarely 1.00 1.00 1.00
Once/week 0.84 0.67-1.04  0.237 0.95 0.78-1.16  0.136 0.87 0.66-1.22 0.178
Once/2 weeks 0.85 0.68-1.05  0.971 1.12 0.92-1.37  0.590 0.69 0.50-0.97 0.661
Once/month 1.00 0.72-1.40 0.074 1.23 0.91-1.67 0.253 0.69 0.43-1.11 0.532
Once/2 months 0.69 0.45-1.04  0.090 1.26 0.84-1.88 0.177 0.85 0.44-1.63 0.481

Abbreviations: OR, odds ratio; CI, confidence interval.
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