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Association between the Use of Humidifier Disinfectants and
Bronchiolitis and Allergic Rhinitis Diagnoses in Korean Children

Jun Ho Cho'
Department of Public Health Administration, Hanyang Women's University

ABSTRACT

Objectives: The purpose of this study was to assess the association between the use of humidifier disinfectant
(HD) and bronchiolitis and allergic rhinitis diagnoses in Korean children.

Methods: This study used data from the 8" panel study on Korean children in 2015. Of these 2150 cases, 1598
cases were used for the final study. Diagnoses of bronchiolitis and allergic rhinitis by medical doctors were self-
reported as outcome variables. Whether children had used HDs or not, the periods of using HDs were used as
independent variables.

Results: A total of 77.0% had used a humidifier, and the rate of HD usage among humidifier users was found
to be 35.4%. When comparing ‘children who had used HDs for less than 12 months’ and ‘children who had used
HDs for more than 12 months’ with ‘children who had not used HDs’, the adjusted odds ratio (OR)s for
‘bronchiolitis” were 1.38 (95% confidence interval (CI), 1.36-1.40) and 1.80 (95% ClI, 1.71-1.89), respectively.
When comparing ‘children who had used HDs for less than 12 months’ and ‘children who had used HDs for
more than 12 months’ with “children who had not used HDs’, the adjusted ORs for ‘allergic rhinitis® were 1.44
(95% CI, 1.42-1.46) and 1.43 (95% CI, 1.37-1.49), respectively.

Conclusions: The period of using HDs was statistically significantly associated with increased odds of
bronchiolitis and allergic rhinitis. The results of this study will provide a very useful scientific basis for
establishing the environmental health policy and using the educational data related to the use of humidifier
disinfectant in the future.
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Table 1. Characteristics of study population

Characteristics (n=11(;-98) % \Zliizzg 4%())' Weighted %

Mean age (months)+SD 84.0£1.6

Gender Male 817 51.1 241138 51.5
Female 781 48.9 227407 48.5

Residence area Detached house 299 19.2 90678 19.9
Apartment 1159 74.5 334778 73.5
Shopping district/office building 28 1.8 8491 1.9
factory industrial area 12 0.8 2965 0.7
Rural area 54 3.5 16801 3.7
Others 4 0.3 1892 0.4
NA/missing 42 12941

Education status: mother Middle school or less 7 0.5 2011 0.4
High school 456 28.7 126354 27.1
Community college (2, 3 years) 435 27.4 126845 272
University (4 years) 599 37.7 179237 385
Graduate school or more 93 5.8 31304 6.7
NA/missing 8

Economic status: Q1: 259(28-349) 400 25.0 116269 24.8

monthly income Q2: 382(350-400) 392 245 113465 242

(unit: $¥°10,000) Q3: 486(420-520) 389 243 116481 249
Q4: 725(530-2000) 417 26.1 122331 26.1

Humidifier use No 369 23.5 105984 23.0
Yes 1201 76.5 354217 77.0
NA/missing 28 8345

HD use among humidifier users No 772 64.4 (228647) 64.6

(n=1201) Yes 427 35.6 (125213) 35.4
NA/missing 2 357

The periods of using HDs Never 772 64.9 (228647) 65.4

(from birth to now) ("=1201) [ ess than 12 months 386 323 (111823) 32.0
More than 12 months 33 2.8 (9189) 2.6
NA/missing 10 (4202)

Bronchiolitis diagnosis within the No 1239 78.9 362448 78.6

36 months after birth Yes 331 21.1 98392 214
NA/missing 28 7705

Diagnosis of allergic rhinitis No 829 53.0 238773 52.0
Yes 736 47.0 220130 48.0
NA/missing 33 9643

Mother’s history of asthma No 1450 97.0 422758 96.9
Yes 45 3.0 13697 3.1
NA/missing 103 32090
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Table 1. Continued

Characteristics (n=];lg'98) % \8]12%};;2 4116())' Weighted %
Father’s history of asthma No 1448 97.8 402749 97.7
Yes 33 22 9744 23
NA/missing 117 38052
Remodeling No 1322 83.9 388169 84.0
Yes 254 16.1 73921 16.0
NA/missing 22 6457
Visible moulds No 1043 66.9 310553 67.9
Yes 516 33.1 146942 32.1
NA/missing 39 11051
Second hand smoking No 612 389 175307 38.0
More than once a week 962 61.1 286371 62.0
NA/missing 24 6866
Traffic environment 2-return lane 566 36.1 174095 37.8
4-return lane 699 44.5 199253 433
6-return lane 207 132 59268 12.9
More than 8-return lane 98 6.2 28056 6.1
NA/missing 28 7873
NA, not available.
*Percent (%) after excluding ‘NA/missing.’
Table 2. Brands of HDs used and their main chemicals
s -
Oxy Ssakssak, WiseLect, PHMG Yes 247 58.9 71755 58.2
Homeplus Gaseupgi Chungjungje No 172 41.1 51485 41.8
Cefu Gaseupgi Salgyunje, Atorganic PGH Yes 12 29 3015 2.4
No 407 97.1 120223 97.6
Gaseupgi Mate, CMIT/MIT Yes 159 379 46630 37.8
E-Mart Gaseupgi Salgyunje No 260 62.1 76610 62.2
Others: Not remember or rental Yes 40 9.5 12183 9.9
companies’brand i No 379 90.5 111057 90.1

NA/missing: 1179. Weighted missing: 345306.
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Table 3. Results of > analyses of bronchiolitis diagnoses by HD use and the period of using HDs in Korean children

Bronchiolitis diagnoses

No Yes v P-value
(n=360613) (n=98203)
n0.(%) no.(%)
HD use No (n=333715) 268238(80.4) 65477(19.6) 2312.8 <0.001***
Yes (n=125101) 92375(73.8) 32726(26.2)
Bronchiolitis diagnoses
No Yes x’ for linearity P-value
(n=357258) (n=97355)
no.(%) n0.(%)
. . Never use 268238 65477 -
Periods of using HDs (n=333715) (80.4) (19.6) 2587.7 <0.001
<12 months 82771 28938
(n=117709) (74.1) (25.9)
>12 months 6249 2940
(n=9189) (68.0) (32.0)

#x%p<0,001

Table 4. Logistic regression analyses and adjusted odds ratios showing association between bronchiolitis diagnoses and

humidifier disinfectant use in Korean children

. . Model 1
Periods of using HDs

Model 2 Model 3

OR (95% CI)

OR (95% CI) OR (95% CI)

Never use 1

<12 months 1.41(1.39-1.43)***
>12 months 1.95(1.87-2.04)***
p for trend <0.001%**

1 1

1.37(1.34-1.39)*+* 1.38(1.36-1.40)***

1.82(1.74-1.91)%** 1.80(1.71-1.89)%**
<0.001%** <0.001%**

Model 1: Adjusted for gender, age, economic status (house income), and education status (mother)

Model 2: Adjusted for gender, age, economic status (house income), education status (mother), mother asthma, and father asthma
Model 3: Adjusted for gender, age, economic status (house income), education status (mother), mother asthma, father asthma,
remodeling, traffic environment, visible moulds, and second hand smoking

#x%p<0.001
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1.36-1.40)HH =2 Aoz FAZXOE FosH YE
W 3(p<0.001)(Table 5), 1270E o4 AFR3l o} 55
2 BAZEAY ks W FEE=TF 1.80 (95%
ClL 1.71-1.890) =& Aow EAHoR §oah
YR TH(p<0.001). =, HFRHAA, oFsE0]
A71BAE Aeks v AT Es 77 1EA|
AREBHA] 932 obsEol HIsiA 127HE ol TlF
7Vt A AREARE oF 38%, 127019 ol AMEAE
oF 0%/ O =& Ao Yepgtt T3k i5r|At
A AR 7170l w247 EAE gk AF
AAE SR8 918 73 (trend) A
A3, ZE B4 2d((2d 1, 2, 3)4 TAZFS=Z
frolgh 212 UERTHp<0.001).

2=

o]

i o
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3. 7157 |AM ARST B2 | b ue| A 1ot
31 717 1AEA ALS- 945-¢t del=r] Blgate] BA
FholAle AR FAS AAE A, 77 1A

ARESEA] 98 FeellA g E7] vg e H]
2 45.7%= JERom, ofd] Blal] 7l57) kAl

ARES FtellAe] g 2] Hlg X HlEe
543%% UERGTHTable 5). o] SAHCE §9
gk Zpol7t e AoE FRIFATHP<0.001).

48 o) A% A3(linear by linear association) -
S AN A3}, 7 1AlE ARSI S A
oAl dEl=7] vlYg At HlE-L 45.7%= LERL
o, 2AFEH dA7] 1209 v R TR
=2 F& ol o] =7 v e vl&
54.5%Z YEIGIL, 12701 ol 771 aaAE
ks % = 56.8%7F GEl=27] vy Xk W
EAHoE &

A= Ak

ot o

_13.',

lo FXL

& ﬁzi EX = TH(Table 5). o]&
A Ao de Re= I
(p<0.001).

3.2. 77 1AEA AR 717k ¥ E7] HIEHe)
ts ALY ARY A

2d 12 A, ‘UrOI(%Eé)’ ‘ﬁﬂl*ﬁﬁ’, e s
2] o|5S g3l
= st o A3 7T
dAE AHSgE A7) fle oFsEel BlsiAl 1270
4 2 gy 27 ¥Yg Jeg v
S 9] % (OR: Odds ratio)’} 1.41 (95% CI, 1.39-
143N E=2 A2 FAZXCE folsH UEaL
(p<0.001)(Table 7), 127§ o] AL&3} o} 55L&
H27] vd AgE RS =T 1.61 (95% CI,
1.54-1.68] =& Aow EAHoR {314 vet
‘;kt‘r(p<0~001). 24 204 7)o ol L=
7] el JES & 5 JE oJHYe] Has) o}
WA H2) Zl o5 Flete] Al 2 4
I} 7RF7IAHAIE ARSSE A E o] gle obsEol v
A 127097 AR olsES dEEr] v 2
HS WhS )Y = (OR: Odds ratio)7} 1.44 (95% CI,
1.42-1.46)0 =& RAom EAZO=Z §o51A LE
WA(p<0.001), 12708 oY Ag-3 ols &2 &
271 Y Jeg v AA=7E 1.57 (95% CI, 1.51
-Ledyl = o7 BAFCRE folatA JErRTh

—1)1' ¥
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Table 5. Results of % analyses of allergic rhinitis diagnoses by HD use and the period of using HDs in Korean children

Allergic rhinitis diagnoses

No Yes Y P-value
(n=237365) (n=219512)
n0.(%) no.(%)
HD use No (n=331663) 180194(54.3) 151469(45.7) 438.3 <0.001***
Yes (n=125214) 57171(45.7) 68043(54.3)
Allergic rhinitis diagnoses
No Yes ¥ for linearity P-value
(n=235043) (n=217632)
no.(%) no.(%)
Periods of using HDs (iljggrl 6u 6S§) 1(853139;‘ 1(215476)9 2898.2 <0.001%**
<12 months 50879 60944
(n=111823) (45.5) (54.5)
>12 months 3970 5219
(n=9189) (43.2) (56.8)

***p<0.001

Table 6. Logistic regression analyses and adjusted odds ratios showing association between allergic rhinitis diagnoses

and humidifier disinfectant use in Korean children

. . Model 1 Model 2 Model 3
Periods of using HDs
OR (95% CI) OR (95% CI) OR (95% CI)
Never use 1 1 1
<12 months 1.41(1.39-1.43)*** 1.44(1.42-1.46)*** 1.44(1.42-1.46)***
>12 months 1.61(1.54-1.68)*** 1.57(1.51-1.64)*** 1.43(1.37-1.49)%**
p for trend <0.0071%** <0.001%** <0.001***

Model 1: Adjusted for gender, age, economic status (house income), and education status (mother)

Model 2: Adjusted for gender, age, economic status (house income), education status (mother), mother asthma, and father asthma
Model 3: Adjusted for gender, age, economic status (house income), education status (mother), mother asthma, father asthma,
remodeling, traffic environment, visible moulds, and second hand smoking

*E*p<0.001

(p<0.001). B9 1] H]F|A =9 29] $IFE o
ojgtgolls & Apol7t YeREA] edskom, A&
2 BAHoR Fog AE YepAT) viAY
g 3oA= ellA] EFE WG o]d], A
891, & 59 rdy, o Hole FFol,
g5 B wedd 59 ¥TFE MR XF
of BT 2 A3 TRt E AR
& (o2}

k)

—
ol o A o g fo o

ratio)’} 1.44 (95% CI, 1.42-1.46H) =2 72 5
AR fFelstAl WEFAL(p<0.001)(Table 7), 12
MY old AME3 ols 52 HEr] ¥Y S
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S A7) 1.43 (95% CI, 1.37-1.490H) &= A
o2 ZAFHOE KA YElTHp<0.001). =Y
13, 20 ®lEiA] 29 39] 9j¥E= 2F¥ EojE
oA ETWMFES] JFS BT HF RdM=
1270 ol 71571k Al ARRAFE oF 44%, 1270
4 ol ARARE 3%t H =2 ZoE YRt
= del27] vde] Aol A AR 717k
1270 oliu} 1270 oldelyt & ApolE HolA
= Ao 2 Ueldt #98E (p-value)y> o1 &
g [, 29} VRVRAE SAHCE ALaM F93
FES JEPATHp<0.001). 272 os sAadd ¥

=0

T S HATY o, 7ig71dEA L] AR
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o] del=r] el et Frel #H

AR} Y& WeiFE ARl & 4 Yk 7
A ARE 717k WE geEEr) vy
LS AAE FRIE] Y8 EAE FA
T3 2E B @y |, 2, 31004 EAH L
frolk 2102 UEhsThp<0.001).

Iv.a &

77 )VRA w2 98 FRE sk Qs
o] FE MaAFe] Aol w2, 1994~2011
717 ERF AAAR] A 7157 AR HlE B R
A 7Vg7 AR AR vES 2 25.8% 2 6.7%
2}l BB, QAT ARE 7P 2t 51.6%
2 16.5%=, 7Al ol3ke] ofel7t AAA 72 7+
7} 45.6% B 13.9%= VFESTI B EgitE Y 2
AL Azo] whz, 200830 ol b 20153 &
A el €H S Hole T ok T VIS
AR olse VRIS AEsie] AbEshH, oF
77.0%C1NH, 7157 ARAF F TETIARAIE
AREE obE] FE 354%%, WA obsel H4-3}
HoF 27.3%7} 7Ry AIE AR AR e
Sk o] TRE71AEAl AREES A AT At
- 7ol 74 olate] oozt AN TR =
< Zo g Yehgth o8t e Aole B AT
A9 7R57] AREE©] A9 HAE o]FUd 2011
dol 71718 20089 £ o5 ZIEE AN A
o] 1994~2011d 717F &<t H#HQ1 /dS 483
AgPATele] 2pols wEo] Wl Aoz AztE

oy 7] Ee] 43S BAS ¥, 7571
AAAE AMES olse 18R] ok oFdl] H]sA
EAZ| AR Go 2 Ak vk Qd=rt 12709 oW
2 AR Aol oF 38% 57T, 1271 o1 A}
&3k Afele 80% F7iske ALE YT 9
= 37} Al F-HE-S-(dose-response) TAIE A3}
=8 oM =F TR, Nk, 717 o] 8 8
olgte g I3 & o, =& = I
RA R JElE ARE AHE & e b o]
A= 7RE71AEAI7E BAZIBA G A1
WS AA sk ¢4 A Ao AzhEo] Ko
e o= FEe] ol ol Axe] PrR ALE
HAREAE & AFoxe dRlskA X7 wE

[¢]

tlo S
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of o]"& Aol AztEch £ A A9 2
7Hde TR EAlN =2 7S Bl dof
g 7 Aths A8 A7l ozl A= o] Fe”

o] Aol T ThE Aol WEH, 7i57 1t AIE
ARE-EE oFs2 A oF2 obFol] H|EiA FEE7]
Hjgo=Z ek kg F=E 1270Y mIRke] ARg-o]
w1209 o] ARgolu ¥ AjolE HolA] §4ar
frAR SIS vEhd fo] 54 Aolgta & & 9l
Atk F 739 25 oF 40% SR Ao et
o EA7EA] 71E71AEAIS dEIET] HEe]
WE AFE B A= A gle 3oE By
Zlc}, ok, dedte] wEHE 2A7| A HY T
7Vd=tA1 8] ARge] BREE 739, A AP =T ST
SIATIEL Bk up glom, o] H3 Aexe &
3], @frebrl 2710l 7hE7ldAIe e slekad
of =EHE AL o|Fd= A&EH o= ol5Ee] H
2] 28] gl EA 9] 71548 =l kAl BATalg]
o A7) v A BE Fa% o
Agolghs SHAA, o] AYAFE # A7E o
oJallA AA|FFITaL & & T

= oe dyedd wEd, dEEr) Hde] A4
IAEE olE IRY, AF dHl=27], M2 ol
nom, 71E5e wgk Fak a7 vde] 43
QIRJo|t} " AN 273 8210 2= Mlet :=F (bacterial
exposure)® 5, FE0] 54 =F Fol Ao

A 89l 5
=
T

2

Fok 22 A7, 590 B F=d 7] 5ol A
o2 7l edd dEE Al oF, wF

Fol| A WAEls 99 EA So] Ut d Ed| I
AEGAA Foll= 3t

S 24E Hole EfEFEN(riclosan)? 3HEE
ofuf ojoFEe] WHAR AME-E= vlehdl (parabens)
52 W W= (Endocrine-disrupting compounds:
EDCs)EA Q27|14 43t SAdes §ol8
A7} oty BT o)# sk MsdAFe] A
e TR VdA e dAAlERs S B
o, & ATAAE KA st Frt

o=
2
S
)
2
B
48
O
-+
M

B2 PHMG ¢|gler, 7 o= CMIT/MITR
ettt o= A3 A3Es dX|ske Aoty
PHMG ¥ CMIT/MIT 59 A&ES #H&ids fu
St e A9 Bt Qeh? 35 PHMG
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7F Aol =2EHUS A5, 718A] 3 Aol AlE
AP S frEgithe A7A3E B b Qrk P w
2hA] oA Hel 71HA ] S QRS FAERR
ke 77 1AAl] tigE mEo] BAZ|AAYE F
dHEr] vde] TheAde STRIIYL FESE
A AF38] Az AS0RE of7]o] X}

o] Aol AT e 2t o] A+E =7t
7F Arkek 20083 5E AlzkE S o AR E
ARSI o, T A L] ARE S A7 BRI
22 201590 AEA F7RE Aol w
ZhA 7191 A4 7 (memory decay bias)o] A 4=
AE Aol At} T B8l 7157
A Al A FEINE ASE AAARE

= EE =F A AR &4 dx

g 77 1A AR E’*ﬂﬂ’.ﬂrzlc’j L ‘”fﬂleﬂ
74 Al Aekte] Awdol AIZkA A% dATE A

F4 % A8 340, Yl vide) Age AT
RE @A tiSEh S, ARG B
EEE R BRI ER IR A REEIE 2
4 9PAAE TR Lol Brehe, ny W

2 ZAIIA EE o] vk &, F2 S5
Eg3mlolg A7 ZA7| TR o] d=L Yog|= A
o210 dHA UFle Bt ool I FFE
BABHA Xe A 2 Ao Algbdelzta &
ATk, B Zh At A dekte] AAE Brtet

A FF AL o] Ao B HE AdAR )AL
F ok o2 AsrEloa= Agal saolsuld

FU?‘J
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FE 2008 A= EZ3tE o] e, 2015
9 A 7|7l getse] ARe] AN 2
FECIAR] IS Holek oIF TS AU o)
=

2 9 A0 weEt o] AReME B 4
A 9% 4 gl %@ol Sl Eit AP
=

oj¢} 2 oy 714 ZJ’XHE. A&t /\]'?2}01 9\}%01]—‘::—
ETelal, A=) o5r|HS AR wisld, &
s FEFESHS 4835 Sl sHid S AR
oA, $EYEE HNEZ F de A7
(representative population-based study) F3AEE
g-gate] FAG AFetal sk SR 2 dATE
AR T dTal & 5 9
A 7HE71A =E T A7 R BA 7

o] AA, 2E]3 thEAQ] o ade] Sy E
A3 gy=r) v

ru[o
SR
o
-
o,
it
o2 off rf

o] AT 20159 gholssdel] it 1598
o] ARE o] &3t o] AT A= TR
Aol ARE ool wEha] BAZ|HA A G2
v ek v go] SAKCE FoleiA woHS
HAAFALt et 757 atAE ARSSE 7)7ke] F
Vs BAIAAES dEE2r] vdes
WS fgAo] oAl APl BAKLE fo
&7 FlEAnt. o]H 3 B A= ¢l ALS)eH
A 2 27 821S Uepie W] 93 BA
o Fol= BAH] Fojudo]l FAEHAL o] A
T Aae do= vl adAl AR 3R
A3 7y 9 28 452 8] oA wig- &
o 5 A E S AoE AlEHTL

ZAle =

o] A= 20199 % 18] efodzif et Wl
ATHE XY ol S Y FYTH
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