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The fifth korean working conditions survey (2017)
(N=50,205)

Job : Techinical skilled worker
Equipment machinery operator
(N=6,825)

Excluding those who are not in risk group
regarding to chemical exposure
(N=43,380)

Final study population
(N=6,664)

Missing data with following variables
- Depression: 2
- Noise: 4
- Emotional labor: 4
- Shiftwork: 3
- Wokring hours: 14
- Work period: 132
- Sleep quality: 2
(Total = 161)

Figure 1. Selection process of the study population
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Table 1. General characteristics of Sleep quality

Sleep Quality

Variables Bad (%) Good (%)
(N=1466) (N=5198) p-value
Sex 0.1949
Male 1353 (21.8) 4848 (78.2)
Female 113 (24.4) 350 (75.6)
Age 0.0020
15~29 5 (18.8) 151 (81.2)
30~39 180 (21.5) 658 (78.5)
40~49 286 (18.7) 1240 (81.3)
50~59 561 (24.1) 1771 (75.9)
> 60 404 (22.7) 1378 (77.3)
Family member 0.1826
1 260 (24.5) 800 (75.5)
2 432 (21.8) 1551 (78.2)
3 357 (21.5) 1303 (78.5)
> 4 417 (21.3) 1544 (78.7)
Income (monthly) 0.7555
< 199 279 (23.1) 929 (76.9)
200 ~ 299 474 (21.6) 1721 (78.4)
300 ~ 399 380 (22.1) 1341 (77.9)
> 400 333 (21.6) 1207 (78.4)
Depression <.0001
Yes 76 (53.5) 66 (46.5)
No 1390 (21.3) 5132 (78.7)
Anxiety <.0001
Yes 96 (48.5) 102 (51.5)
No 1370 (21.2) 5096 (78.8)
Fatigue <.0001
Yes 664 (31.9) 1374 (68.1)
No 822 (17.7) 3824 (82.3)
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Table 2. Occupational

characteristics of sleep quality

Sleep Quality

Variables Bad (%) Good (%)
(N=1466) (N=5198) p-value
Chemical exposure <.0001

Yes 448 (32.0) 952 (68.0)

No 1018 (19.3) 4246 (80.7)
Noise <.0001

Yes 801 (26.4) 2231 (73.6)

No 665 (18.3) 2967 (81.4)
Emotional labor <.0001

Yes 827 (25.5) 2410 (74.5)

No 639 (18.6) 2788 (81.4)
Shift work 0.0209

Yes 196 (25.1) 581 (74.8)

No 1270 (21.6) 4617 (78.4)
Work period (year) 0.0073

<1 76 (16.4) 388 (83.6)

1 ~5 489 (21.9) 1749 (78.1)

>5 901 (22.7) 3061 (77.3)
Weekly Working hours <.0001

< 20 hours 4 (23.7) 142 (76.3)

21~40 hours 454 (19.2) 1908 (80.8)

41~52 hours 505 (22.1) 1776 (77.9)

> 53 hours 463 (25.2) 1372 (74.8)
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Table 3. Odds ratios of variables associated with sleep quality

Bad Sleep Quality

Variables Model 1 Model I Model
OR (95% CI) OR (95% CI) OR (95% CI)

Chemical exposure

Yes 1.96 (1.72-2.24) 1.72 (1.49-1.98) 1.67 (1.45-1.93)

No 1.00 1.00 1.00
Shift work

Yes 1.35 (1.13-1.62) 1.39 (1.16-1.67)

No 1.00 1.00
Work period (year)

<1 1.00 1.00

1~5 1.48 (1.13-1.95) 1.58 (1.20-2.08)

>5 1.45 (1.11-1.88) 1.53 (1.16-2.01)
Weely working hours

< 20 hours 1.24 (0.86-1.78) 1.18 (0.81-1.70)

21~40 hours 1.00 1.00

41~52 hours 1.14 (0.99-1.32) 1.10 (0.95-1.28)

> 53 hours 1.34 (1.15-1.56) 1.20 (1.03-1.41)
Noise

Yes 1.49 (1.31-1.70) 1.41 (1.24-1.61)

No 1.00 1.00
Emotional labor

Yes 1.51 (1.34-1.71) 1.49 (1.31-1.70)

No 1.00 1.00
Sex

Male 1.00

Female 1.15 (0.91-1.47)
Age

15~29 1.00

30~39 1.09 (0.72-1.66)

40~49 0.86 (0.57-1.31)

50~59 1.15 (0.77-1.73)

> 60 1.01 (0.67-1.53)
Family member

1 1.00

2 0.84 (0.69-1.01)

3 0.83 (0.68-1.01)

> 4 0.85 (0.70-1.03)
Income (monthly)

< 199 1.23 (1.01-1.50)

200 ~ 299 1.05 (0.89-1.25)

300 ~ 399 1.05 (0.88-1.24)

> 400 1.00
Depression

Yes 2.23 (1.47-3.37)

No 1.00
Anxiety

Yes 1.59 (1.11-2.26)

No 1.00
Fatigue

Yes 1.83 (1.61-2.08)

No 1.00
Model Fitness

AIC 6929.54 6830.82 6674.21
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Table 5. Relationship of Sleep quality according to chemical exposure time

Sleep Quality
Variables Bad

Adj. OR (95% CI)

Chemical exposure

During all working hours 3.79 (2.22 - 6.46)
Almost all working hours 2.60 (1.79 - 3.80)
3/4 working hours 1.71 (1.24 - 2.36)
2/4 working hours 2.14 (1.66 - 2.76)
1/4 working hours 1.25 (1.03 - 1.52)
Non expose 1.00

Abbreviations : Adj. OR, adjusted odds ratio, CI, confidence intervals
Adjusted for Sex, Age, Family member, Income, Depression, Anxiety, Fatigue,
Noise, Emotional lobar, Shift work, Work period

Weekly working hours
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<ABSTRACT>

Association between exposure of volatile

organic compounds and sleep quality

Seong-Jin Kim
Graduate School of Public Health

Yonsel University

(Directed by Professor Jong Uk Won, M.D., DrPH)

The exposure to organic solvents is considered to have both acute and
chronic effects on the central nervous system, and is also considered to be
related to the quality of sleep. Therefore, in this study, we try to analyze
the sleep quality of those exposed to volatile organic compounds and
determine the relationship between chemical exposure and sleep quality.

We used the fifth Korean Working Condition Survey and selected 6,664
individuals working as ‘technician‘ or ‘machine operation/assembly
specialist’. These two were selected because they are the job types with

the highest chemical exposures. Based on the survey items, chemical
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exposure groups and sleep query groups were distinguished.

Among those with poor sleep quality, 448 (32.0%) individuals were
exposed to organic compounds, higher than 1,018 (19.3%) in non-exposed
groups.

Adjusting for general and professional characteristics, the ratio exposed
to the chemical was 1.67 times higher than that of the non-exposed group
and showed a statistically significant difference (p<.0001). The degree of
chemical exposure was also found to be related to the quality of sleep.
Adjusting for basic and job characteristics, the risk of poor sleep quality
for group exposed to chemicals all working hours was 3.79 times higher
than that of the non-exposed group. (OR = 3.79, CI: , p <0.0001).

Logistic regression was performed to identify the association between
organic compound exposure and the quality of sleep. As a result, the
exposed group showed poor sleep quality compare to the non-exposed
group. In addition, we found that higher chemical exposure is associated
with the worse sleep quality.

Therefore, efforts should be made to minimize exposure to organic
compounds to reduce the occurrence of sleep disorders and to ensure a

safe working environment.

Key words : Organic compounds, Sleep quality, Exposure volume,

Central nervous system, Korean Working Condition Survey
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