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ABSTRACT

Objective: This study aimed to introduce cases of exposure to humidifier disinfectant (HD) in hospitals and to
present their exposure characteristics.

Methods: We used data from 4,393 subjects who participated in the fourth assessment survey of environmental
exposure to HD conducted by the Korea Environmental Industry & Technology Institute. In this study, we
selected 301 subjects who reported their place of use of HD as a hospital. Then, we classified cases as ‘Hospital-
provided’. ‘Probably hospital-provided’, ‘Individual purchased’, and ‘Unknown’ according to the supply sources
of HD. Also, we introduced detailed exposure characteristics for the selected cases.

Results: Of the 4,393 subjects, 301 (6.9%) reported the use of HD in 392 hospitals (including duplicate answers
for the use in =2 hospitals). The 301 hospital-user subjects included 139 survivors and 162 non-survivors. When
we classified the 392 cases by supply sources, ‘Hospital-provided” was 12.2% (48 cases), ‘Probably hospital-
provided’ was 25.5% (100 cases), ‘Individual purchased’ was 59.7% (234 cases), and ‘Unknown’ was 2.6% (10
cases). Among the ‘Hospital-provided’ cases, we selected six cases and provided a detailed description of the
HD use in this study. Additionally, we reported details for six cases that had purchased HD upon a doctor or
nurse’s recommendation and for three cases that had purchased it at hospital stores.

Conclusion: This study presents various cases of HD exposure in hospitals. Because there may be a considerable
burden of HD exposure in public spaces, including hospitals, further studies are necessary to assess HD exposure
in hospitals and public places.

Key words: Humidifier disinfectant, hospital exposure, hospital-provided, probably hospital-provided, exposure
classification
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Table 1. Participants characteristics by survivor status (n=301)

Total population

Survivors

Nonsurvivors

Characteristics (n=301) (n=139) (n=162) p-value
Age (years)
<10 41  (13.6) 20 (144) 21 (13.0) <0.001*
10-19 29  (9.6) 24 (17.3) 5 (3.1
20-29 10 (3.3) 2.9 3.7
30-39 16 (5.3) (5.8) (4.9)
40-49 33 (11.0) 17 (12.2) 16 (9.9
50-59 33 (11.0) 19 (13.7) 14 (8.6)
60-69 57 (18.9) 23 (16.6) 34 (21.0)
70-79 56 (18.6) 17 (122) 39 (24.1)
>80 26 (8.6) 7 (5.0 19 (11.7)
Age group
<6 years 23 (7.6) 5 (3.6) 18 (11.1) 0.016°
>6 years 278  (92.4) 134 (96.4) 144 (88.9)
Sex
Male 167 (55.5) 80 (57.6) 87 (53.7) 0.561°
Female 134 (44.5) 59  (42.5) 75  (46.3)
Exposure rating classification
Definite 141 (46.8) 65 (46.8) 76 (46.6) <0.001°
Probable 74 (24.6) 36 (25.9) 38 (23.5)
Possible 42 (14.0) 29 (20.9) 13 (8.0
Unlikely 0 (0.0 (0.0) 0 (0.0
Indeterminate 44 (14.6) 6.5) 35 (21.6)

Data are presented in sample size (percentage).
‘p-value based on the chi-square test.
"p-value based on the Fisher's exact test.

th(p<0.001).
E3 235w 23X w2 AT g 301
Y 3 AAE 7}(1ndeterm1nate)7} 4475 (14.6%)>. =2,

4-1, 4221 k571t Sal A1l 43939 F
ZE-7H(indeterminate) B]&-(158%(3.6%))°l B3}
2 o2 IRIFATE WHAA 7571 adA o

24 IEIRE2 =29 7s71EA AEEely
% 5 =& JRE ¢ F gl A B2, I8

oMy rﬁ

5
S Fe) A% FAS M 9A wdke
£740] gtk o] AT Pl TH7 Al =

28 WAL o s 917) e, A

41, 427 7171 I8l AR eI T
2o 7 HAE7H(indeterminate)?] H]-&o] =4 LE}
& Aot AgslE 4 ok

J Environ Health Sci 2019; 45(4): 358-369

2. 7157 | MBS mE 84
2.1. 478 9 =& —’é
Ths7 VA Alg-hol e
23S Table 20 AAEkATH Hﬂ%ﬂ A8l 7571 A
& I3 AllE & 3927H9§°E1 ol 2
o] B 1*1 771 AAA =E2E HE X£F
aiu} 23w Aol 87H(12.2%), Bl Al
FA70] 10071(25.5%), N T4 o] 23470
(59.7%), ‘& = ¢42’°) 107](2.6%)= LEPsiTH
T 64| olate} Bk oM 2R pro] BAEE -
2 AER ro] A8 Aol M 77 1AA
Algdel wE o FAXHOE folgh zfo|7t
ERA] ek9hth(p=0.229, p=0.117).

a2 wEERl we TEE B (=i

S o L= E
T d & &

O_L/

OH—?LOLQ

http://www.kseh.org/



GROMS| 7157 I180A £ AR At 45} ZIS7 180N TS MHRE S22 363

Table 2. Supply sources of humidifier disinfectant in in-hospital users (case=392)

. Probabl ..
Characteristics -;Ir(z)svpig:i l;;)s\;l)ii;i g:::ﬁ::;l Unknown p-value
All cases 48  (122) 100 (25.5) 234 (59.7) 10 (2.6)
Age group
<6 years 2 (42 4 (4.0 22 (94 1 (10.0) 0.229°
>6 years 46 (95.8) 9  (96.0) 212 (90.6) 9  (90.0)
Sex
Male 24 (50.0) 51 (51.0) 127 (54.3) 9 (90.0) 0.117¢
Female 24 (50.0) 49  (49.0) 107 (45.7) 1 (10.0)
Exposure status*
High exposed 40 (87.0) 47  (72.3) 185  (84.9) 3 (75.0) 0.083°
Low exposed 6 (13.0) 18 (27.7) 33 (15.1) 1 (25.0)
Exposure rating classification
Definite 34 (70.8) 40  (40.0) 108 (46.2) 3 (30.0)
Probable 6 (125) 7 (7.0) 77 (32.9) 0 (0.0
Possible 6 (12.5) 18 (18.0) 33 (14.1) 1 (10.0)
Unlikely 0 (0.0) 0 (0.0) 0 (0.0 0 (0.0
Indeterminate 2 (42 35 (35.0) 16  (6.8) 6  (60.0)

Data are presented in sample size (percentage).
p-value based on the chi-square test.
®»-value based on the Fisher’s exact test.

‘Exposure status are divided as high exposed (definite, probable) and low exposed (possible, unlikely) groups (case=333).
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Fig. 1. Proportion of survivors and nonsurvivors in different supply sources of humidifier disinfectants (n=392)

A =2 olde] NARHR Aa) Ao ol2A|
H AR dMake ofgol oo,

3. HY MBS | HE NS £ H BR
W Al H A AT FE AbEelM BlE

WSS §3 EEE Table 30 AASAT F 148
9l

o] = oItk ek B 1 (74%)30 A=
gRllon ez, agFd T A Adst
o 2RI e S| ol &3t

9 A 2AE TEl SHEAF oV HEH L
A kg7 Al =EE ARV BES SRld

4

Table 3. Hospital type of hospital-provided and probably
hospital-provided cases

Hospital type Cases (%)
Total 148 (100.0)
Superior general hospital 40 (27.0)
General hospital 62 (41.9)
Geriatric hospital 15 (10.1)
Hospital/Medical clinic 20 (13.5)
Others® 11 (7.4)

Included a postnatal care center, a nursing home, and a
closed hospital.

J Environ Health Sci 2019; 45(4): 358-369
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Table 4. Cases of hospital-provided use of humidifier disinfectants
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Table 5. Cases of hospital-recommended use of humidifier disinfectants
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Table 6. Cases of purchasing humidifier disinfectants from hospital stores
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