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Purpose: This study aimed to investigate the association between indoor environmental exposures and behavioral
problems in children with allergic diseases. Methods: We used data from 2015 Panel Study of Korean Children
(PSKC). The subjects of this study included 825 children aged 7 years with asthma, allergic rhinitis, or atopic
dermatitis. The data was analyzed using hierarchical multiple regression. Results: Factors influencing behavioral
problems in children with allergic diseases were passive smoking (3=.15, p<.001), painting from 1year after birth
until 1 year ago (8=.13, p<.001), using of linoleum as floor materials (3=.09, p<.001), change of wallpaper From
2 years before pregnancy until 1year after birth (3=.08, p<.001), change of wallpaper from 1year after birth until
1 year ago (8=.07, p<.001), keeping hot food or water in plastic container (3=.06, p<.001), remodeling from 1 year
after birth until 1year ago (3=.04, p<.001), using of plastic container (3=.03, p<.001), and change of floor materials
from 1 year after birth until 1year ago (3=.01, p=.006) which explained about 10% of behavioral problems. Conclusion:
This study showed that indoor environmental exposures were associated with behavioral problems in children with
allergic diseases. Based on the findings of this study, programs focusing on controlling of indoor environmental
exposures may help to prevent and reduce behavioral problems in children with allergic diseases.
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Table 1. Behavioral Problems according to General Characteristics (n=825, N=244,059)

Behavioral problems

Characteristics Categories n (%) or M£SD
M=£SD torForr (p)
Gender Male 464 (56.2) 51.18+8.43 2.21 (.027)
Female 361 (43.8) 49.89+8.22
Birth order First 428 (51.9) 51.26+8.28 2.66 (.071)
Second 318 (38.5) 49.93+8.46
The others 79 (9.6) 49.861+8.21
Diagnosis of allergy Asthma 18 (2.2) 49.50+8.95 1.34 (.260)
AR 472 (57.2) 50.32+8.41
AD 106 (12.8) 50.14+8.15
Combined ' 229 (27.8) 51.53+8.28
Age at diagnosis of Asthma <12 months 13 (15.1) 52.6918.77 0.51 (.725)
allergy 13~35 months 25 (29.1) 50.48+9.08
3~4 years 31 (36.0) 50.90%+8.32
5~6 years 14 (16.3) 51.71+9.48
>7 years 3(3.5) 57.331+5.03
AR <12 months 23 (3.4) 51.74+8.23 1.96 (.099)
13~35 months 143 (21.4) 51.81+8.52
3~4 years 224 (33.5) 51.32+8.06
5~6 years 223 (33.3) 49.74+8.44
>7 years 56 (8.4) 49.77+8.25
AD <12 months 99 (34.0) 51.35+8.34 1.24 (.292)
13~35 months 94 (32.3) 51.03£8.05
3~4 years 59 (20.3) 50.27+8.14
5~6 years 34 (11.7) 51.38+7.99
>7 years 5(1.7) 43.40%£10.33
Allergic symptoms, Asthma Yes 49 (5.9) 51.76+7.58 1.00 (.320)
last 12 months No 775 (94.1) 50.53+8.40
AR Yes 524 (63.5) 51.41+8.29 3.63 (<.001)
No 301 (36.5) 49.23+8.31
AD Yes 163 (19.8) 51.17+7.78 1.00 (.317)
No 662 (80.2) 50.48+8.50
Parent's age (year) Father 40.32+3.96
Under 40 years 345 (42.5) 50.74+8.05 -0.04 (.249)
Age 40 or more 467 (57.5) 50.42+8.60
Mother 37.93+3.77
Under 40 years 561 (68.1) 50.97+8.20 -0.06 (.105)
Age 40 or more 263 (31.9) 49.8418.65
Parent's Father < ngh school” 218 (26.8) 51.08+8.45 4.00 (.008)
education level College® 158 (19.5) 51.82+7.86 a,b>c’
University 345 (42.5) 50.26+8.34
Postgraduate” 91 (11.2) 48.23+8.73
Mother < High school 242 (29.4) 51.38+8.59 2.92 (.033)
College 218 (26.5) 51.05+7.91
University 315 (38.2) 50.11+8.23
Postgraduate 49 (5.9) 47.961+9.46
Smoking during Father Smoking 353 (51.9) 50.68+8.17 0.28 (.778)
pregnancy Never smoking 327 (48.1) 50.50%8.63
Mother Smoking 4 (0.5) 53.25+1.89 1.79 (.168)
Never smoking 721 (97.7) 50.52+8.40
No smoking during pregnancy 13 (1.8) 54.6916.52
Drinking during Father Drinking 532 (78.1) 50.57+8.31 -0.01 (.989)
pregnancy Never drinking 149 (21.9) 50.58+8.70
Mother Drinking 188 (25.5) 50.78+8.42 0.51 (.604)
Never drinking 318 (43.1) 50.26£8.32
No drinking during pregnancy 232 (31.4) 50.95+8.41
Number of family members 4.57+1.88 0.03 (.356)
Monthly income (10, 000 won) 456.78+£195.00 -0.13 (<.001)

n=unweighted sample size; N=weighted sample size; AR=allergic rhinitis; AD=atopic dermatitis; Thave 2 or more allergic diseases; *Scheffé's test.
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Table 2. Descriptive Statistics of Behavioral Problems
(n=825, N=244,059)

Variables M=SD

Total behavioral problems 50.611+8.36
Internalizing behavior 50.56£8.21
Externalizing behavior 51.62+8.18
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Table 3. Behavioral Problems according to Indoor Environmental Exposures (n=825, N=244,059)
) ) Behavioral problems
Variables Categories n (W%)
M=£SD torForr (p)
Passive smoking Yes 519 (63.3) 51.77+7.96 5.28 (<.001)
No 306 (36.7) 48.65£8.66
Type of floor materials Wood® 355 (43.4) 49.45+8.42 5.74 (. 001)
Linoleum” 416 (49.6)  51.80£7.99 a<b’
Marble or stone 17 (2.2) 48.241+9.73
The others 6(0.7) 49.00+£12.70
Type of kitchen Separated from living room 355 (44.2) 49.9218.72 -1.91 (.056)
Not separated from living room 445 (55.8) 51.07+8.14
House remodeling From 2 years before pregnancy until Yes 98 (11.3) 52.06£8.12 1.83 (.068)
1 year after birth No 727 (88.7) 50.42+8.38
From 1 year after birth until lyear ago Yes 205 (22.8) 51.86+7.51 2.64 (.009)
No 620 (77.2) 50.20+8.59
last 1 year Yes 140 (16.6) 50.14+7.94 -0.73 (.464)
No 685 (83.4) 50.71+8.45
Painting From 2 years before pregnancy until Yes 53 (6.1) 52.45+8.34 1.66 (.098)
1 year after birth No 772 (93.9) 50.49+£8.35
From 1 year after birth until 1 year ago ~ Yes 119 (13.0) 52.76+7.16 3.43 (.001)
No 706 (87.0) 50.25%8.50
last 1 year Yes 55 (7.0) 51.00+8.49 0.35 (.724)
No 770 (93.0) 50.59£8.35
Change of wallpaper From 2 years before pregnancy until Yes 79 (9.0) 53.06+7.83 2.75 (.006)
1 year after birth No 746 (91.0) 50.36+8.38
From 1 year after birth until 1 year ago ~ Yes 175 (18.9) 51.91+7.53 2.50 (.013)
No 650 (81.1) 50.26£8.54
last 1 year Yes 96 (11.3) 49.65+8.14 -1.21 (.227)
No 729 (88.7) 50.74£8.39
Change of floor From 2 years before pregnancy until Yes 48 (5.0) 52.3518.24 1.49 (.137)
materials 1 year after birth No 777 (95.0) 50.51+8.36
From 1 year after birth until 1 year ago ~ Yes 121 (12.7) 52.05+£7.57 2.05 (.041)
No 704 (87.3) 50.37+8.47
last 1 year Yes 70 (8.5) 50.59£7.50 -0.03 (.976)
No 755 (91.5) 50.62+8.44
Use of plastic container Yes 535 (64.8) 51.09£8.30 2.24 (.025)
No 290 (35.2) 49.73+8.41
Keep hot food or water Yes 90 (10.9) 52.48+7.68 2.25 (.025)
in plastic container No 735 (89.1) 50.39£8.42
Type of beverage container Can 69 (10.7) 50.9417.84 0.31 (.874)
PET bottle 469 (71.0) 50.53£8.35
Carton 49 (7.5) 51.14£9.02
Glass bottle 57 (8.6) 49.86+8.49
Plastic container 12 (2.2) 52.17£8.61
Type of heat supply Gas 719 (86.6) 50.66+8.29 0.08 (.925)
during cooking Electronic 46 (5.4) 50.39+7.78
The others 60 (8.0) 50.27+9.69
Use of kitchen fan Yes 767 (93.2) 50.51+8.40 -1.28 (.202)
during cooking No 58 (6.8) 51.97+7.81
Use of air freshener or Yes 282 (33.0) 51.10+8.59 1.20 (.230)
diffuser No 543 (67.0) 50.36£8.23

n=unweighted sample size; N=weighted sample size; W%=weighted percent; 'Scheffé's test.
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Table 4. Influencing Factors on Behavioral Problems

(n=825, N=244,059)

Model 1 Model 2
Variables
B B t p B B t p
Gender (Male) 1.42 08 4190  <.001 139 .08 4192 <.001
AR symptoms, last 12 months (Yes) 1.83 .10 5181  <.001 1.88 11 5433  <.001
Father's education level (High school or below)T 0.63 .03 15.08  <.001 043 .02 1043  <.001
Father's education level (College) i 0.91 .04 1947 <.001 0.57 .03 1237  <.001
Monthly income (10, 000 won) -001  -13  -6328  <.001 -0.01  -.09 -4146  <.001
Passive smoking (Yes) 2.55 15 7492  <.001
Type of floor materials (Linoleum) ' 1.55 .09 4559  <.001
House remodeling; from 1 year after birth until 0.75 .04 861  <.001
1 year ago (Yes)
Painting; from lyear after birth until 1 year ago 3.17 13 4571  <.001
(Yes)
Change of wallpaper; from 2 years before 244 .08 40.60 <.001
pregnancy until 1 year after birth (Yes)
Change of wallpaper; from 1 year after birth until 1.49 .07 15.89  <.001
1 year ago (Yes)
Change of floor materials; from 1 year after birth 0.21 .01 2.75 .006
until 1 year ago (Yes)
Use of plastic container (Yes) 0.58 .03 1643  <.001
Keep hot food or water in plastic container (Yes) 1.66 .06 3038  <.001

R’=.04, F=2147.52, p<.001

R’=.10, F=1931.35, p<.001

T Reference: Postgraduate; ¥ Reference: Wood; n=unweighted sample size; N=weighted sample size; AR=allergic rhinitis.
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