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ABSTRACT

Purpose: The study was performed to identify the relationship between particulate matter and allergic diseases
among adolescents in South Korea. Methods: The study used the raw data from the Korean Youth Risk Behavior
Web-Based Survey which was performed in 2018. The data of a total of 60,040 students were analyzed, using
SPSS 21, by descriptive statistics, t-test, X* test, and logistic regression. Results: Allergic diseases among
adolescents were showed to be significantly related to gender, age, school record, stress, BMI, insufficient sleep,
depression, current drinking, current smoking, and particulate matter concentrations. Conclusion: The findings
suggest that a health promotion program that considers particulate matter concentrations be developed to improve

the health status of adolescents with allergic diseases.
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Cooperation and Development, OECD)o]| &3t =7} 5 714+
A2t ~22ld), 2016 3 A7} A|4>(Environment Perform-

ance Index, EPI)o)| A uAHX]= 18071 = 1749 RS

2016 OECD © L2 4t X]4>(Better Life Index, BLI)oJ| 4] tff 7]
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o] F2He 4= 17| il 1@ seH3]. mAH A& A7 -3
dofl thgt At 1980 off SHEEE HuEQie). oo A
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W, E2H7] ST, =7 ST, 2] S8l
A SHE 1SR IEEEY SH ARE YT FHE =
Esto] FRIENA AAIREe = AlFstar QITH1]. vlAE A=
2 Ao wja} PM10Z} PM2.52 FLEE ), PM102 1,0005-9]
10 mm2 o} 22 x| 0] 31, PM2.5= 10005-9] 2.5 mmE T} 2}
< WA=, M7kt 27 (50~70 un)] 1/20~1/30 27| Hk
ZhE YAtoltH1]. wAHA| ] =27]of w2t g2 7]E g
0|2 FEFo] thE o Ytk AP A2 T whe n] A ]
£ 37)9] wha} u) A H X (PM10) - Z0]A|HA|(PM2.5) & L&
SFATH15].
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2 Aol 4 ohea, A4] 8 e =7] vl diste] 4
12749 ol o} Ak AR o] ol EE MR ALS
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A7 EAL [BM SPSS/WIN 21.0 B4 =2 1L o] &35}

o, t-test, 7Hol Al SAIFH thi® 2AAE I]AEA
(Multiple Logistic Regression Analysis)& A|3J5}%TH &
3 o] A2 7} 232 Nagelkerke R*9} Wald FE 0]-851%]
3 ok 93 S5 w2 P B} pvalue 05994 5]
3t Haro] tjsle] 22| A 3] E A (multiple binary logistic
regression) A A5t WAFH](Odds Ratio, OR)<} A= 17t
(Confidence Interval, 95% CI)& A|A|3}2.H, p-value .05
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Ao I} 52.1%(30,4638), SR} 47.9%(29,577%H) 2 L}
ERtar Loz B 15164, A A X 4=(BMI)= Bt 21.32
kg/m’2 Uepstet sFe R @t 37 o]akr} 61.2%(36,620
%), THA A7 SE 3 271 71.6%(43,300%), &
EgAASE B 37 237} 59.6%(35,728), SHESE
= 34 o817} 56.3%(34,336™8) = o Bkt -2 ik
7} 72.9%(43,832), AALFL ‘oh] 9 7} 83.1%(50,373),
FAHFAL ‘o 27} 94.5%(56,979%F), LEl=7EEhe ¢l
o} 7} 74.2%(44,794%) 2 T Wokth, ulNHA] FF-S PM2.5
23.25 yg/m’, PM10 41.64 yg/m’ 2 UERCHTable 1).

2. g 27|12t RFO ME YX E4 Hlw

| 2723 5ol g 2po| & #4152 = Table 29}
Zot. g 271dgko] Qe A9 AR7E 27.6% 2 EAF 24.2%
BT} molw (F=88.95, p <.001), L}o]= A 27| A Tto] 9l
B¢ B2 152642 Y278 %o] §le B¢ Hoh A4
© 3 9 0lalA EYTH=574.19, p <.001). L2 7] -Fo] 9
72 Hgke7} Bt 21.42 kg/m’ (t=586.95, p <.001) 2 &
27143%ke] gli= AL H SAA S 2 fo5HA w34t gE =2
71Agko| Q= 79 S H A 37 23} 27.6% (=66.82,
p<.001), 32 773734 33 0|3} 25.8%(x*=477.97, p <.001),
2EFAAS 34 23430.3% (¢ =,423.33 p <.001), = B2
845 34 23} 29.5%(x=327.40, p<.001)2 L2714

LN
-
=

Loug =
o] gle Bt $AZ o2 fo5hA gkt ¢ =713
3lo] Yl A ©.2.0 31 39%(x’=351.28, p <.001), AR ST
28.9%(*=62.64, p <.001), BRIEA-L29.5%(*=24.61, p <.001)
2 g =7)dgo] gl= 7R $AH 2 folskA BT
o)A HA == PM2.5 B4 23.29 ug/m’ (t=740.86, p <.001),
PM10 4 41.71 pg/m’ (t=984.92, p <.001) 2 L& 2743
U= SAXNCE oS L T A7 B
L3377 (t=440.29, p <.001) 2 AH 27| ATo| Y= AL &
Aoz frofstA Relth(Table 2).
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Table 1. Distributions of Variables (N=60,040)
Variables Categories n (wt%) M=SE Min~Max
Gender Male 30,463 (52.1)

Female 29,577 (47.9)
Age (year) 15.16+0.02 12~18
BMI (kg/m?) 21.32£0.03 10.96~35.02
School record score <3 36,620 (61.2)
>3 23,420 (38.8)
Subjective health score <3 16,740 (28.4)
>3 43,300 (71.6)
Stress score <3 24,312 (40.4)
>3 35,728 (59.6)
Insufficient sleep <3 34,336 (56.3)
>3 25,704 (43.7)
Depression Yes 16,208 (27.1)
No 43,832 (72.9)
Current drinking Yes 9,667 (16.9)
No 50,373 (83.1)
Current smoking Yes 3,061 (5.5)
No 56,979 (94.5)
Allergic disease Yes 15,246 (25.8)
No 44,794 (74.2)
Particulate Matter (xg/m3) PM2.5 23.251+0.03 19~27
PM10 41.64£0.04 35~44
Excluded no response, BMI=Body mass index.
g SAZH S AAIR AT Table 33 gt o Ay St

2] 7} 23S 7+27F Nagelkerke R*=0.027, Wald F=68.517
(p <0012 Fofet A2 2 Yetyth 27188 fd=
£ Ado] 919l ¢ 1.094[(95%CI, 1.04~1.14), L}o]7} o}
ZA,E 1.0291(95%CI, 1.00~1.03), B|U=r}F 25 1.014)
(95%CI, 1.00~1.02), S+3A32] & A2 1.208(95%CI, 1.15~
1.26), F2 A7PAE7F U 739 1.378](95%CI, 1.31~1.43),
AEFYATF EL FL 1.2080(95%C, 1.15~1.26), THESE

o] =& A0 1.194(95%Cl, 1.14~1.24), 20| Ql= A4S 121
Hj(95%CI, 1.16~1.27), @AHSFE sH= 4% 1.10u)(95%CI,
1.04~1.17), W] HA] (PM10)9] =7} 2422 1.014](95%Cl
1.01~1.03) A2 2 2 52|51 &ttt

= 9
B A7E ade) gd2s)ass n L) dase

Aate] LA Q] o) & ZAuFoRS u}Eﬂ 3}7] 95t 7| 22}
2 AgeaA A E g on] B3 2

AU AT

Bado) ge2r) A8 B 2918 gl g8 242
S8 7RAE AT AT, A3, B, 2ud2, )
T, $HEEE, 98, @ASF PMI0 S5} Gold 3
EECE R

o) A% ool A e 7] Ak HUET £ ekt
) AgATolA16] G271 ATe] R0 w2t Ao
o)} Qs Ao UEht 2 A7 AT G4 ATt B
2= 9lont ojze] A9 SRS BA Yehd RS 25 e
A7E F3 Blat ol 2 WAL © 7]4e] 27 v}
o] asit.

o] Z7FE4E Sdl=r]de AP} e A
AT A[16] W4T} obE T 7R o] SIFE} W, g2
7o) P T & A0 YeRta B o)A 2
27148 % 2#| 279 99) 7t Bord Ak o] 9le
Aoz Azten

QAT 2B AT B8 A4S e A g
7 Uehtiot]) AE#A7} 58 Qe 4 W4, Qe 27|y
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Table 2. Comparison of Variables by Allergic Disease (N=60,040)
Allergic disease
Variables Categories Yes (n=15,246) No (n=44,794) xort %
n (%) n (%)
Gender Male 7,279 (24.2) 23,184 (75.8) 88.95 <.001
Female 7,967 (27.6) 21,610 (72.4)
Age (year) 15.26+0.03 15.1240.02 574.19 <.001
BMI (kg/m?) 21.42+0.04 21.2940.03 586.95 <.001
School record <3 8,842 (24.6) 27,778 (75.4) 66.82 <.001
>3 6,404 (27.6) 17,016 (72.4)
Subjective health score <3 15,246 (25.8) 44,794 (74.2) 477.97 <.001
>3 9,948 (23.3) 33,352 (76.7)
Stress score <3 8,054 (13.6) 27,674 (77.2) 423.33 <.001
>3 7,192 (30.3) 17,120 (69.7)
Insufficient sleep score <3 7,776 (23.0) 26,560 (77.0) 327.40 <.001
>3 7,740 (29.5) 18,234 (70.5)
Depression Yes 4,999 (31.3) 11,209 (68.7) 351.28 <.001
No 10,247 (23.8) 33,585 (76.2)
Current drinking Yes 2,741 (28.9) 6,926 (71.1) <.001
No 12,505 (25.2) 37,868 (74.8)
Current smoking Yes 877 (29.5) 2,184 (70.5) <.001
No 14,369 (25.6) 42,610 (74.4)
Particulate matter PM2.5 23.29+0.03 23.23£0.03 740.86 <.001
PM10 41.71£0.04 41.61+0.04 984.92 <.001
BMI=Body mass index.
Table 3. The Relationship between Particulate Matter and Allergic Disease
Variables (baseline) Categories B OR (95%CI) [4
Gender (Male) Female -.085 1.09 (1.04~1.14) .001
Age 017 1.02 (1.00~1.03) .018
BMI .009 1.01 (1.00~1.02) .002
School record <3 230 1.20 (1.15~1.26) .001
Subjective health score >3 -315 1.37 (1.31~1.43) .001
Stress score =3 185 1.20 (1.15~1.26) .001
Insufficient sleep score <3 174 1.19 (1.14~1.24) .001
Depression (No) Yes -194 1.21 (1.16~1.27) .001
Current drinking (No) Yes -.099 1.10 (1.04~1.17) .001
Current smoking (No) Yes -.090 1.09 (0.99~1.02) .094
Particulate Matter concentration
PM2.5 1.04 (0.99~1.02) 646
PM10 1.01 (1.01~1.03) .048

Nagelkerke R2=0.027, Wald F=68.517, p<.001

BMI=Body mass index.
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