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The Social and Environmental Risk Factors of Allergic Rhinitis in Children

So Hyun Ahn', Hee Young Lee?, Young Eun Songz, Sin Young Park?,
Dae Hyun Lim?*?®, Jeong Hee Kim?*®, Byong Kwan Son*?

IDepartment of Pediatrics, Green Hospital, Guri,
°Environmental Health Center for Allergic Rhinitis, Inha University Hospital,
Ministry of Environment, Incheon,
3Department of Pediatrics, Inha University School of Medicine, Incheon, Korea,

Purpose : We investigated the risk factors related to the development and aggravation of allergic
rhinitis, which is associated with residential environment and lifestyle habits of children residing
in Incheon.

Methods : A total of 182 children diagnosed with moderate to severe allergic rhinitis and 67
healthy children were enrolled. A detailed questionnaire of the environmental characteristics and
the dietary habits were completed by the parents. Further, skin prick tests with 14 common allergens
were performed.

Results : The mean age of the children with allergic rhinitis and healthy control was 8.2+2.8
and 9.4£2.0 years, respectively. The presence of indoor mold was associated with an increased
risk of development of allergic rhinitis. (adjusted odds ratio [aOR], 4.26; 95% confidence interval
[CI], 1.96-9.27) Among the food groups, there was no significant difference of the daily intake
of milk and yogurt between the patients and the controls. However, daily intake of vegetables,
except Kimchi, and daily intake of fruits or fruit juice were associated with a decreased risk of
allergic rhinitis. (@OR, 0.43; 95% CI, 0.20-0.92 / aOR, 0.43; 95% CI, 0.13-0.90, respectively)

Conclusion : The results indicate that an indoor dampness is one of the risk factors of develop-
ment and aggravation of allergic rhinitis. Control of indoor humidity and daily intake of fruits and
vegetables can prevent the development and control symptoms of allergic rhinitis. [Pediatr Allergy
Respir Dis(Korea) 2012;22:100-109]
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(odds ratio, OR)®} 95% 41%]737H95% confidence
interval, 95% CD-& 73I5itk. U4 3EellA= Fisher
exact test® AI&EIATE P Fte] 0.05 mRkl 29 FA14
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A2 7n|d SR 1827 = Hol= 1121, ojol=

g, A% 53 A 58 IRAE A3 v chi- - ggmo) 3tz 679 = Jol= 351, ojob= 3210]9)
square test B EAAE FARAE ARESte] Bl o}l Ht A#S SbrollA] 8.17+42.788, thE-S 9.39+
Table 1. Clinical Characteristics of Subjects
Characteristic Control Allergic rhinitis P-value
Sex
Male 35 (52.24) 112 (61.88) 0.1701
Female 32 (47.76) 69 (38.12)
Age (yr) 9.39+2.037 8.17+2.788 0.0012*
Paternal education
High school or lower 30 (50.85) 87 (561.79) 0.9013
College or higher 29 (49.15) 81 (48.21)
Maternal education
High school or less 39 (62.90) 99 (60.74) 0.7655
College or more 23 (37.10) 64 (39.26)
Passive or active smoking during pregnancy
Yes 17 (40.48) 53 (43.09) 0.2690
No 25 (59.52) 70 (56.91)
Passive or active smoking in the first year
Yes 17 (40.48) 53 (43.09) 0.7673
No 25 (59.52) 70 (56.91)
Alcohol during pregnancy
Yes 8 (12.31) 13 ( 7.65) 0.2626
No 57 (87.69) 157 (92.35)
Paternal history of asthma,
allergic rhinitis/conjunctivitis, atopic dermatitis, urticarial
Yes 2 (4.08) 32 (24.81) 0.0017
No 47 (95.92) 97 (75.19)
Maternal history of asthma,
allergic rhinitis/conjunctivitis, atopic dermatitis, urticarial
Yes 6 (33.33) 19 (41.30) 0.5568
No 12 (66.67) 27 (58.70)
Siblings’ history of asthma,
allergic rhinitis/conjunctivitis, atopic dermatitis, urticarial
Yes 4 (40.00) 29 (60.42) 0.2356
No 6 (60.00) 19 (39.58)

Values are presented as mean+SD or number (%).
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Table 2. Risk Factors of Allergic Rhinitis according to Residential and Birth Environment

Factor Controls Allergic rhinitis P-value aOR* (95%CD
Indoor molds 0.0081
Yes 19 (28.79) 83 (47.70) 4.26 (1.96-9.27)
No 47 (71.21) 91 (52.3)
Renovation within recent six month 0.7352
Yes 27 (40.30) 66 (37.93) 0.89 (0.46-1.73)
No 40 (59.70) 108 (62.07)
Distress by vehicle exhaust in the residence 0.2855
Yes 4 (5.97) 18 (10.40) 1.72 (0.51-5.84)
No 63 (94.03) 155 (89.60)
Probiotics in the first year 0.8417
Yes 15 (27.27) 13 (11.50)
No 26 (41.94) 68 (40.48)
Vitamin supplement in the first year 0.0101
Yes 15 (27.27) 13 (11.50)
No 40 (72.73) 100 (88.50)
Bronchiolitis within two years after birth 0.1933
Yes 10 (14.93) 38 (22.49)
No 57 (85.07) 131 (77.51)
Frequency of analgesics and antipyretics use
in the last twelve months 0.0006
None 24 (35.82) 29 (16.96)
<1 time per month 41 (61.19) 107 (62.57)
1-3 times per month 2 (299 30 (17.54)
>4 times per month 0 ( 0.00) 5 (292
Attendance in daycare, nursery, kindergarten 0.3921
Yes 64 (95.52) 159 (92.44)
No 3 (4.48) 13 ( 7.56)

Values are presented as number (%).

aOR, adjusted odds ratio; CI, confidence interval.
*Adjusted by age, gender, and household income level.
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Table 3. Risk Factors of Allergic Rhinitis according to Dietary Habits

Factor Control Allergic rhinitis P-value aOR* (95%CI)

Milk more than 1 bottle daily 0.3785
Yes 48 (71.64) 111 (65.68) 0.57 (0.27-1.18)
No 19 (28.36) 58 (34.32) 1.00 -

Yogurt more than 1 bottle daily 0.6580
Yes 45 (67.16) 109 (64.12) 0.69 (0.35-1.38)
No 22 (32.84) 61 (35.88) 1.00 -

Vegetables except Kimchi daily 0.0078
Yes 53 (80.30) 107 (62.21) 0.43 (0.20-0.92)
No 13 (19.7) 65 (37.79) 1.00 -

One fruit or one bottle of fruit juice daily 0.5831
Yes 54 (81.82) 136 (78.61) 0.34 (0.13-0.90)
No 12 (18.18) 37 (21.39)

Cooking oil roasted at least twice a week 0.6723
Yes 47 (72.31) 129 (75.00) 1.16 (0.27-2.36)
No 18 (27.69) 43 (25.00) 1.00 -

Fatty meat at least twice a week 0.3219
Yes 36 (54.55) 81 (47.37) 0.76 (0.40-1.43)
No 30 (45.45) 90 (52.63) 1.00 -

Regular meals 0.3487
Yes 58 (86.57) 156 (90.70) 0.94 (0.24-2.62)
No 9 (1343 16 (9.30) 1.00 -

Junk food at least twice a week daily 0.4816
Yes 40 (60.61) 112 (65.50) 1.55 (0.81-2.94)
No 26 (39.39) 59 (34.50) 1.00 -

Balanced diet 0.0011
Yes 56 (84.85) 109 (63.01) 0.32 (0.14-0.71D)
No 10 (15.15) 64 (36.99) 1.00 -

Bean paste soup, whenever meals 0.0587
Yes 48 (72.73) 103 (59.54) 0.40 (0.19-0.83)
No 18 (27.27) 70 (40.46) 1.00 -

Values are presented as number (%).

aOR, adjusted odds ratio; CI, confidence interval.
*Adjusted by age, gender, and household income level.
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Table 4. Results of Skin Prick Test of Subjects

Results of reaction

Pvalue
Control Patients
Dermatophagoides pteronyssinus <0.0001
Positive 7 (10.45) 133 (80.61)
Negative 60 (89.55) 32 (19.39)
Dermatophagoides farina <0.0001
Positive 8 (11.94) 126 (75.90)
Negative 59 (88.06) 40 (24.10)
Cat fur 0.0039
Positive 0 (0 19 (11.45)
Negative 67 (100.0) 147 (88.55)
Molds 1* 0.0851
Positive 2 (2.99 16 (9.64)
Negative 65 (97.02) 150 (90.36)
Dog hair 0.0393
Positive 1 (1.49) 15 (9.04)
Negative 66 (98.51) 151 (90.96)
Cockroach 0.2000
Positive 0 0 4 (2.41)
Negative 67 (100.0) 162 (97.59)
Mugwort 0.2681
Positive 0 0 3 (1.81)
Negative 67 (100.0) 163 (98.19)
Aspergillus fumigatus 0.3669
Positive 0 (0 2 (1.20)
Negative 67 (100.0) 164 (98.80)
Ragweed 0.5050
Positive 1 (1.49) 1 (0.60)
Negative 66 (98.51) 165 (99.40)
Grass B2' 0.5243
Positive 0 (0 1 (0.60)
Negative 67 (100.0) 165 (99.40)

Values are presented as number (%).
*Mold 1: Alternaria, Botrytis, Cladosporium, Curvularia, Fusarium, Heminthosporium. TGrass B2: bent, brome, cocksfoot,
dogstail, oak, plane, popular, willow.

Table 5. Sensitization to the Indoor Molds

House dust mite* Mold 17

Negative Positive P-value Negative Positive P-value

Indoor molds 0.0615 0.6318
Yes 36 (35.29) 66 (64.71) 94 (92.16) 8 (7.84)
No 64 (47.41) 71 (52.59) 122 (90.37) 13 (9.63)

Values are presented as number (%).
*House dust mite: Dermatophagoides pteronyssinus/ Dermatophagoides farina. ™Mold 1: Alternaria, Botrytis, Cladosporium,
Curvularia, Fusarium, Heminthosporium.
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