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ABSTRACT

Objective: The objectives of this study are to update the information on the characteristics of humidifier
disinfectant (HD) usage with HD associated health problems and to discuss the role of HD exposure assessment
in the national program to monitor health problems in patients with HD associated diseases.

Method: A total of 201 HD associated patients who registered to undergo clinical examination at Kangbuk
Samsung Hospital was interviewed to acquire their responses regarding several HD use characteristics, including
type of HD brands used, HD use duration, average daily HD use hours, and the volume of the room in which
HD was used. The responses of the HD associated patients to HD use-related questions were compared between
responses in the lung injury investigation and this study.

Results: The responses of HD associated patients in this study were found to be different from those in the lung-
injury investigation. In particular, some of the patients who had not answered in the lung-injury investigation
were able to answer thanks to assistance from the investigator in this study. For their responses regarding the
name of the most commonly used HD brand, the number of patients who did not answer (N=11) was reduced
to eight in this study. Significant changes in the responses of study subjects to questions related to HD use were
achieved through the interview in this study.

Conclusion: This study found significant changes in the responses regarding HD use characteristics. HD exposure
assessment should be included in the program in order to allow surveillance of HD associated health problems.

Key words: Humidifier disinfectant (HD), HD exposure assessment, HD lung injury, HD associated health
problem
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Table 1. Demographic characteristics of study subjects

Number of .
. Proportion
Category Subcategory patients %)
(persons) °
First 15 7.5
Survey Third 27 134
period
Fifth 159 79.1
<1 19 9.5
1-20 49 24.4
Age at 21-40 59 29.4
diagnosis
(years) 41-60 57 28.4
>60 15 7.5
Unknown 2 1.0
Male 103 51.2
Sex
Female 98 48.8
Definite 2 1.0
o Probable 8 4.0
Lung injury Possible 7 3.5
level
Unlikely 175 87.1
Unknown 9 4.5
Total 201 100.0

A FRZARE 3 A= F
HAk JAE Az QIE 54, 7 &4 F
3 A} AI719 5 T EEE AP sItH(Table
1). 5l &4 W8 SFolA 7] AAIeE Aol
e A2 BHT F J= ‘unlikely’ 5| 3T
e 21o] 1758 (87.1%)22 7178 Edth.

201HoZ A

2. B EZA S
S &4 Y ZAIA B NS S 8
N FEE Aey B4, AF 54, AF A @
73, AIF AR 54 5ol £ o] itk(Table 2). ©]
AEZARL 87 ZALE 2AR 7157 A =&
7Fs7d (yes/no), ==& 7F%(exposure intensity)el
2 =& FF(exposure level) 52 FG3IATE? o]
= 77 A A7 ms) Al 2 e 2AL o)
W FESork A 2ARe] AAHN=201)
7t % f‘a 7R57] A A BA Ade FYS
HEA AR o4 Telg Agel
%L%—s}aau}. AzAe] A ¢F WE F T, o]
> = @A grEso 2H Fols)

&

o 2H4E sl & =

] Environ Health Sci 2020; 46(2): 224-231



26 HAG - HIEE 0|53 - HOA - UAN - HIXE - 227 ooy - ZHY - AHH . ussg
Table 2. Usage characteristics of humidifier disinfectant examined in this study
Category Parameter Content
- Used product
Product name - Use of single or multiple products
HD product - Others

Period of use

- Period of product use considering sales period, prohibition,

and so on in the market

Average values

- Average use time, period, and so on by used amount

HD use characteristics -
Outlier

- Outside normal range of use (e.g. excessive used amount, >1 liter)

HD exposure-related Room volume (m’)

- Width (m), length (m), height (m)

information Qutlier

- Outside normal range of space (e.g. excessive large space, > 100 m’)

HD, humidifier disinfectant.
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Table 3. Comparison of responses of study subjects to the type of humidifier disinfectant most used
Responses on the most used product Responses on the second most used product
HD products
Previous survey*, N (%) This survey, N (%) Previous survey, N (%) This survey, N (%)
Oxy Saksak (old, new) 150 (74.6) 154 (76.6) 16 (8.0) 13 (6.5)
Lotte Mart Wiselect 4 (2.0) 4 (2.0) 8 (4.0) 10 (5.0)
Vegetable Home Clean-up 2 (1.0) 2 (1.0) - -
Cefu 4 (2.0 4 (2.0) 2 (1.0) 2 (1.0)
Aekyung Home Clinic 15 (7.5) 15 (7.5) 39 (19.4) 47 (23.4)
N-with 2 (1.0 2 (1.0) 2 (1.0) 2 (1.0)
Yukong Humidifier Mate 1 (0.5) 0(-) - -
E-Mart Eplus 7 (3.5) 7 (3.5 4 (2.0 4 (2.0
Homeplus 52.5) 5(2.5) 6 (3.0) 525)
Unknown 11 (5.5) 8 (4.0) 10 (5.0) 4 (2.0)
Not available (not changed) - - 114 (56.7) 114 (56.7)
Total 201 (100) 201 (100) 201 (100) 201 (100)

HD, humidifier disinfectant; N, number of responses from the subjects.
*Survey to evaluate association between HD associated lung injury and HD use characteristics.

Table 4. Change in responses of study subjects to the date (year) first used HD brands

. Before 2000 2000-2011 2012 After 2013  N/A Total
HD Product Survey period

N % N % N % N % N % N %
Previous survey* 4 48 77 928 2 24 0 O O O 8 100

Oxy Saksak (old, new) .
This survey 7 80 77 85 3 34 0 0 O 0 87 100
. Previous survey* 0 0 1 100 0 0 O 0 O0 O 1 100

Lotte Mart Wiselect .
This survey 0 0 1 100 0 0 0 0 0 0 1 100
Previous survey* 0 0 1 100 O 0 0 0 0 0 1 100

Vegetable Home Clean-up .
This survey 0 0 1 100 0 0 O O O O 1 100
Cefu Previous survey* 0 0 1 333 1 333 0 0 1 333 3 100

e

This survey 0 0 2 667 1 333 0 0 0 0 3 100
o Previous survey* 0 0 8 100 0 0 0 0 0 0 8 100

Aekyung Home Clinic .
This survey 0 0 9 100 0 0 O O O O 9 100
L Previous survey* 0 0 0 0 0 0 0 0 1 100 1 100

Yukong Humidifier Mate .
This survey 0 0 0 0 0 0 0 0 0 0 0 0
Previous survey* 0 0 4 100 O 0 0 0 0 0 4 100

E-Mart Eplus .
This survey 0 0 4 100 0 0 O O O O 4 100
Previous survey* 0 0 2 100 0 0 0 0 0 0 2 100

Homeplus .
This survey 0 0 2 100 0 0 0 0 0 0 2 100
Previous survey* 4 500 3 375 0 0 1 125 0 0 8 100

Unknown .
This survey 1 250 2 500 0 O 1 250 0 0 4 100
Total Previous survey* 8 72 97 84 3 27 1 09 2 18 111 100

o

This survey 8 72 98 83 4 36 1 09 0 0 111 100

HD, humidifier disinfectant; N, number of responses from the subjects; N/A, not available.
*Survey to evaluate association between HD associated lung injury and HD use characteristics.
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Table 5. Change in responses of study subjects to the date (year) last used HD brands

, Before 0502011 2012 2013 After 2013 N/A Total
HD Product Survey period 2000
N % N % N % N % N % N % N %
Oxy Saksak Previous survey* 0 0 70 83 9 108 3 36 0 0 1 12 83 100
(old, new) This survey 0 0 77 85 7 80 2 23 0 0 1 11 87 100
Lotte Mart Previous survey* 0 0 1 100 O 0 0 0 0 0 0 0 1 100
Wiselect This survey 0o 0 1 100 0 O 0 0 0 0 0 0 1 100
Vegetable Home Previous survey* 0 0 I 100 O 0 0 0 0 0 0 0 1 100
Clean-up This survey 06 0 1 100 0 0 O O O 0 0 0 1 100
Cefi Previous survey* 0 0 1 333 2 667 0 0 0 0 0 0 3 100
e
This survey 0 0 1 333 2 667 0 0 0 0 0 0 3 100
Aekyung Home Previous survey* 0 0 8 100 O 0 0 0 0 0 0 0 8 100
Clinic This survey 0O 0 9 100 0 O 0 0 0 0 0 0 9 100
Yuk()ng Humidifier Previous survey* 0 0 0 0 0 0 0 0 0 0 1 100 1 100
Mate This survey o 0 o0 o0 0 o0 0 0 0 0 0 0 0 0
Previous survey* 0 0 4 100 0 O 0 0 0 0O 0 0 4 100
E-Mart Eplus .
This survey 0O 0 4 100 0 O 0 0 0 0 0 0 4 100
Previous survey* 0 0 2 100 0 O 0 0 0 0O 0 0 2 100
Homeplus .
This survey 0O 0 2 100 0 O 0 0 0 0O 0 0 2 100
Previous survey* 1 12. 5 625 0 0 0 0 1 125 1 125 8 100
Unknown .
This survey 1 25 2 50 0 0 1 250 O 0 0 0 4 100
Total Previous survey* 1 09 92 89 11 99 3 27 1 09 3 27 111 100
o
This survey 1 09 97 84 9 81 3 27 0 0 1 09 111 100

HD, humidifier disinfectant; N, number of responses from the subjects; N/A, not available.
*Survey to evaluate association between HD associated lung injury and HD use characteristics.
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Table 6. Change in responses of study subjects to characteristics of humidifier disinfectant use including use duration,
average daily hours, and the volume of the room in which HD was used

Change of responses by HD use characteristics Previous survey* This survey
Content’ Subcategory N % N %
<6 19 9.5 19 9.5
) ) 6-12 84 41.8 86 42.8
Daily use time 12-24 61 30.3 62 308
(hours)
>24 31 15.4 32 15.9
Unknown 6 3.0 2 1.0
1 123 61.2 127 63.2
Daily use frequency 2 44 21.9 56 27.9
(time) >3 10 5.0 11 55
Unknown 24 11.9 7 35
1 3 1.5 3 1.5
2-3 28 13.9 28 13.9
Weekly ‘(‘ZZ fsr)eq“ency 4-5 13 6.5 13 6.5
Y 6-7 151 75.1 156 77.6
Unknown 6 3.0 1 0.5
<10 121 60.2 128 63.7
) 10-30 49 24.4 57 28.4
Total d?ﬁ]yL;‘m"“m 30-100 7 35 9 45
>100 1 0.5 0 0
Unknown 23 114 7 35
<6 31 15.4 33 16.4
6-12 20 10.0 21 10.4
) 12-24 48 23.9 45 224
Total period for use 2436 7 13.4 31 15.4
(months)
>36 62 30.8 64 31.8
No response 2 1.0 1 0.5
Unknown 11 55 6 3.0
<10 5 2.5 5 2.5
10-30 97 48.3 97 48.3
Room(nvl%lume 30-50 70 34.8 70 34.8
>50 26 12.9 27 13.4
Unknown 3 1.5 2 1.0
1 113 56.2 113 56.2
Number of products used 2 61 30.3 63 313
(pieces) >3 24 11.9 24 11.9
Unknown 3 1.5 1 0.5
Total 201 100.0 201 100.0

HD, humidifier disinfectant; N, number of responses from the subjects; N/A, not available.
*Survey to evaluate association between HD associated lung injury and HD use characteristics
"The data in each content indicate average values.
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