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Survey on Health Effects among Workers in the Humidifier
Disinfectant Manufacturing Process
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ABSTRACT

Objectives: An outbreak of humidifier disinfectant-related respiratory disease has not only been a massive
disaster for end users, but it is also a concern for the workers of the manufacturers. This study presents the results
of a questionnaire survey on the health effects among workers involved in the manufacture of humidifier
disinfectants.

Methods: Seven sites where humidifier disinfectants were manufactured were identified. A questionnaire
survey was conducted to assess the physical symptoms experienced by workers related to humidifier
disinfectants. Among a total of 177 workers, 42 subjects were available for the survey.

Results: Twenty-one of the 42 respondents reported that they experienced respiratory or skin and mucosal
irritation symptoms during work. Of the respondents who experienced symptoms, 14 believed that their
symptoms were related to the work process and reported that the symptoms were experienced while working.
However, no respondents reported ongoing symptoms or sequelae during the investigation period, and this result
could not minimize selection bias due to low response rates. We then compared the characteristics of the group
who experienced suspicious symptoms with those of the group without any symptoms. There was no statistically
significant difference between two groups.

Conclusions: We could not find significant health effects related to the humidifier disinfectant manufacturing
process, although 21 respondents experienced stimulant symptoms and 14 respondents believed that the
symptoms were related to the work process. Due to the long period of time after occupational exposure and the
lack of data, there were many limitations to this study. However, this is one of the few follow-up investigations
of workers related to this large-scale disaster in South Korea and the limitations of this study highlight the need
to follow up with a nationwide database rather than an occasional survey.

Keywords: Humidifier disinfectant, humidifier disinfectant manufacturing process, respiratory symptom,
skin irritation, health survey
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Confirmation of industries that manufactured humidifier
disinfectants N=7 (factories)

Confirmation of workers in three shut
down industries by national employment
insurance
N=228

Confirmation of workers in four
currently operating industries by
company personnel data
N=42

Missing contact
information from
national employment

insurance

N=26
Missing contact
information or no
response
N=121

Resignation, missing
contact information,
no response, etc.
N=14

Respondents from shut down
industries
N=14

Respondents from currently
operating industries
N=28

Total respondents
N=42

'Currently operating industries are making household chemical products other than humidifier disinfectant

Fig. 1 Subjects included in the current study
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Table 1. General characteristics of respondents

. Male Female Total

Characteristic
N=29 (69.0%) N=13 (31.0%) N=42

Age (years) 46.17(£12.79) 49.00(£10.21) 47.05(£12.00)
Exposure duration (months) 115.13(£115.33) 54.08(=60.57) 95.77(£104.43)
Working hours per week 39.29(£9.40) 45.31(£7.27) 41.41(x9.09)
Used humidifier disinfectant outside of the workplace

Yes 4 (14%) 1 (&%) 5 (12%)

No 23 (79%) 9 (69%) 32 (76%)

No answer 2 (%) 3 (23%) 5 (12%)
Recognition of chemicals used in the workplace

Yes 13 (45%) 0 (0%) 13 (31%)

No 16 (55%) 13 (100%) 29  (69%)
Symptom experience

Total 16 (55%) 5 (38%) 21 (50%)

Mucous membrane 7 (24%) 2 (15%) 9 (21%)

Skin 13 (45%) 3 (23%) 16 (38%)

Respiratory 12 (41%) 4 (31%) 16 (38%)
Past medical history (Tuberculosis, allergic rhinitis, bronchial diseases)

Yes 2 (T%) 4 (31%) 6 (14%)

No 27 (93%) 9 (69%) 36 (86%)
Smoking (0%) (0%) (0%)

Smoker or ex-smoker 18 (62%) (31%) 22 (52%)

No 10 (34%) (62%) 18 (43%)

No answer I (3%) (8%) 2 (5%)
Factory

Closed 1 0 (0%) 1 (8%) 1 (2%)

Closed 2 6 (21%) 7 (54%) 13 (31%)

Closed 3 0 (0%) 0 (0%) 0 (0%)

Open 1 18 (62%) 0 (0%) 18 (43%)

Open 2 2 (%) 2 (15%) 4 (10%)

Open 3 2 (%) 0 (0%) 2 (5%)

Open 4 1 (3%) 3 (23%) 4 (10%)
e A 168 (H4 12%), I 5782 168 (d T 2 ol 3571 Z2 9%, Ay A5 §5 s
4 139), A A S HEE 78, &R ool S & ATk et 2=Ake 42
HA )R S8 SRS Alddeta AF 71z B T 218 S8 YEHTH(Table 1). o 357 5
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Table 2. General characteristics of workers with symptoms (respiratory, skin, mucosal membrane)

Workers with symptoms Workers without symptoms

Characteristic (N=21) (N=21) ClL
Sex
Male 16 (76%) 13 (62%) p=0.5044"
Female 5 (24%) 8 (38%)
Age (years) 47.71(£12.40) 46.38(x11.85) p=0.7055"
Exposure duration (months) 108.40(x117.39) 82.50(+89.96) p=0.6387"
Working hours per week 41.16(x11.78) 41.67(+5.28) p=0.417*
Smoking
Yes 10 (48%) 12 (57%) p=0.7565'
No 10 (48%) 8 (38%)
No answer 1 (5%) 1 (5%)
Past medical history
Yes 3 (14%) 3 (14%) p=0.6765"
No 18  (86%) 18  (86%)
Used humidifier disinfectant outside of the workplace
Yes 4 (19%) 1 (5%) p=0.4417'
No 16  (76%) 16 (76%)
No answer 1 (5%) 4 (19%)
Recognition of chemicals used in the workplace
Yes 9 (43%) 4 (19%) p=0.1818'
No 12 (57%) 17 (81%)
Factory Closed 1 (5%) 0 (0%) NA'
Closed 2 7 (33%) 6 (29%)
Closed 3 (0%) 0 (0%)
Open 1 10 (48%) 8 (38%)
Open 2 0 (10%) 2 (10%)
Open 3 1 (5%) 1 (5%)
Open 4 1 (0%) 4 (19%)
'Chi-square test
*Wilcoxon rank-sum test
&3k At 7157] AbtA ARS TlsiRkel fARSH ATk gHe 222k= gl
AEFS S o8 AT £ Y AL Y FBA BHL wele] dste] $4L A
BAG 25, 9Y TS GPls gAR A Esanh 3 SEA5E 29 Batele] 3]
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Table 3. Possibility of work-relatedness for each symptom and the duration of symptom onset

Parts

All respondents who experienced
symptoms

Respondents who agreed that symptoms
were work-related

Skin and Mucous membrane'
Respiratory

Any symptoms (total)

Mean duration of onset (months)

11(68.8%)
7 (43.8%)
14 (66.7%)
6.14(£3.12)

'Respondents were asked about the work-relatedness of skin and mucous membrane symptoms as a single category.
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