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ABSTRACT

Objectives: The purpose of this study was to investigate whether chemical exposure among workers has relevance to dyspnea
. rd . oy
using data from the 3™ Korea Working Conditions Survey.

Methods: The research subjects were 29,711 wage workers. Chemical exposures consist of four factors, (1) breathing in vapors,
fumes, dust and dirt, (2) breathing in organic solvent vapors, (3) handling or touching chemicals, and (4) secondhand smoke.
Multiple logistic regression analysis was performed to examine the association between chemical exposure and dyspnea in the last
12months using proc surveylogistic in SAS 9.3 statistical software excluding people who had received a diagnosis of hypertension
or obesity that can affect the respiratory distress symptoms(n=27,842).

Results: Chemical exposure among workers was associated with dyspnea after adjustment for demographics and job
characteristics. Prevalence of dyspnea was 4.9 per 1,000 among men and 5.8 per 1,000. Compared to a total score of 0 points of
chemical exposure among workers, a total score of 1, 2-3, and 4 points tended to have increased risk of dyspnea in a
dose-response manner for both men (OR=1.43, 1.93, and 4.26; P-for trend=0.002) and women(OR=1.10, 2.81, and 7.70; P-for
trend=0.002). Stratified analysis by duration of current job showed that the association between chemical exposure and dyspnea
tended to get stronger until 15 years and then disappeared afterwards, which reflects healthy worker survivor effect.

Conclusions: We observed significant association between chemical exposure and dyspnea using the data of the 3™ Korea
Working Conditions Survey. Our results warrants providing knowledge related to chemical exposure, performing prevention
activities, and creating various health policies to protect workers.
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Table 1. Selected characteristics of employed workers: N(%)
Variable Category Male(n=17,346) Female(n=12,365) Total(n=29,711)
Age, mean(+SD) 42.2(£11.7) 40.5(+12.1) 41.5(+11.9)
Education <middle school 1,670( 9.6) 1,650(13.3) 3,320(11.2)
high school 6,634(38.3) 4,966(40.2) 11,600(39.0)
>college 9,042(52.1) 5,749(46.5) 14,791(49.8)
Monthly income(10* won), mean(+SD) 239.6(£116.7) 154.4(+86.8) 204.1(£113.3)
Smoking never smoker 5,070(29.2) 11,248(91.0) 16,313(54.9)
former smoker 2,889(16.7) 377( 3.0) 3,266(11.0)
current smoker 9,387(54.1) 740( 6.0) 10,127(34.1)
Drinking never drinker 2,516(14.4) 4,408(35.7) 6,924(23.3)
<1/week 8,638(49.8) 6,515(52.7) 151,539(51.0)
>2~3/week 6,192(35.7) 1,442(11.7) 7,634(25.7)
. . . no 16,403(94.6) 11,845(95.8) 28,248(95.1)
Diagnosis of hypertension yes 043( 5.4) 520( 4.2) 1.463( 4.9)
Diagnosis of obesity no 16,987(97.9) 12,171(98.4) 29,158(98.1)
yes 359( 2.1) 194( 1.6) 553( 1.9)
Type of employment regular worker 14,264(82.2) 9,000(72.8) 23,264(78.3)
temporary worker 1,974(11.4) 2,555(20.7) 4,529(15.2)
day-to-day worker 1,108( 6.4) 810( 6.5) 1,918( 6.5)
Job classification service work 2,021(11.7) 3,669(29.7) 5,690(19.2)
office work 4,983(28.7) 2,955(23.9) 7,938(26.7)
professional work 1,160( 6.7) 976( 7.9) 2,136( 7.2)
executives 175( 1.0) 11( 0.1) 186( 0.6)
skilled labor 3,083(17.8) 361( 2.9) 3,444(11.6)
semi-skilled labor 2,096(12.1) 370( 3.0) 2,466( 8.3)
unskilled labor 2,313(13.3) 1,892(15.3) 4,205(14.2)
sales work 1,473( 8.5) 2,042(16.5) 3,515(11.8)
agriculture/forestry/fishery 42( 0.2) 89( 0.7) 131( 0.4)
Shift work no 15,304(88.2) 11,568(93.6) 26,872(90.4)
yes 2,042(11.8) 797(6.5) 2,839(9.6)
Number of employee 1~4 3,346(19.3) 4,245(34.3) 7,591(25.6)
5~9 2,814(16.2) 2,222(18.0) 5,036(17.0)
10~29 3,922(22.6) 2,499(20.2) 6,421(21.6)
30~99 3,574(20.6) 1,994(16.1) 5,568(18.7)
>100 3,196(18.4) 1,033( 8.4) 4,229(14.2)
missing 494( 2.9) 372( 3.0) 866( 2.9)
Weekly work hour, mean(+SD) 48.8(x12.2) 45.2(£13.2) 47.3(x12.8)
Duration of the current job(year), mean(+SD) 7.5 (£7.6) 4.0(£5.1) 6.1(£6.9)
no need to wear 11,902 (68.6) 10,765(87.1) 22,667(76.3)
Personal protective equipment always 4,890 (28.2) 1,403(11.4) 6,293(21.2)
not always 554 ( 3.2) 197( 1.6) 751( 2.5)

Job stress index <Q3(3.0) 12,212 (70.4) 8,190(66.3) 20,402(68.7)

>Q3(3.0) 5,143 (29.6) 4,175(33.8) 9,309(31.3)

Journal of Korean Society of Occupational and Environmental Hygiene, 2016: 26(1): 64-74

http://iwww.kiha.kr



3.0 °o]3hel A7t 69%, 3ETE 2 sh=

Rl
497t 31%= e

N

ety £ a0l =31N sE22t SA
f?} Z

= =
FeAE A

=
AR A =9k ‘#X}El A5 A7NFZREEA S
of ZFAIZEY] 1/4-3/4 Ft =

: owholSick 71801 W F710)

So 27} 6%, 2%, BRIBAAFBAL oA
wRet AEIE BoE A2 %, 2%, T2 Aol
e gejsle] wEEE A9E A2 1%, 2%9)
th ofake] A9 QAVEIIRMA ol ZRAIZY
1/4-3/4 59+ S H Tk Gt A= 8%, A He
DRAE = EHHLT G A 3%l 9ek &

Table 2. Chemical exposure and dyspnea among subjects: weighted frequency(%)*

Variable

Male(n=17,346)

Female(n=12,365)

Total(n=29,711)

Chemical exposures

Vapours, fumes, dust and dirt

not exposed(0") 73.9 88.6 79.4
1/4~3/4 of working hours(l*) 16.8 8.1 13.8
almost all working hours(2*) 9.3 33 6.8
Organic solvent vapors
not exposed(0) 91.4 97.0 93.4
1/4~3/4 of working hours(1) 6.4 22 4.8
almost all working hours(2) 2.2 0.8 1.7
Handling or touching chemicals
not exposed(0) 90.9 95.2 92.4
1/4~3/4 of working hours(1) 6.7 33 5.6
almost all working hours(2) 24 1.3 2.0
Secondhand smoke
not exposed(0) 86.1 93.9 88.9
1/4~3/4 of working hours(1) 11.4 5.0 9.1
almost all working hours(2) 2.4 1.1 2.0
Level of chemical exposure
level 1(0) 66.0 82.4 71.7
level TI(1) 144 9.9 133
level II1(2~3) 14.4 6.0 11.1
level IV(>4) 53 1.7 3.9
Dyspnea
Dyspnea in the last 12 months
no 99.3 99.3 99.3
yes' 0.7 0.7 0.7
Opinion on relationship with his’/her own job
no 70.7 40.0 66.4
yes 29.3 60.0 33.6

estlmated by proc surveyfreq in SAS with the weight calculated in the Korea Working Conditions Survey;

"to each category from lowest to highest, scores(0, 1, 2) were given to estimate the index for the level of chemical exposure

(i.e., sum of the scores for four variables);
116 cases for male, 78 cases for female, and 194 cases for

total
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Table 3. Evaluation of risk factors for dyspnea among employed workers without diagnosis of hypertension or obesity (n=27,842, 144 cases)
Male[n=16,145; 81 cases] Female[n=11,678; 63 cases]
Variable Prevalence of | adjusted OR Prevalence of | adjusted OR
dyspnea (/1000) (95% CI) dyspnea (/1000) (95% CI)
Total 4.9[=(94.3/19,115)x1000]" 5.8[=(78.0/13,510)x1000]"
Age
15-34 4.8 1.00(reference) 4.0 1.00(reference)
35-44 44 0.75(0.35-1.58) 6.6 1.57(0.67-3.68)
45-54 5.1 0.68(0.31-1.50) 7.6 1.36(0.48-3.79)
55-64 6.1 0.64(0.22-1.87) 5.9 0.49(0.11-2.07)
65-74 6.8 0.73(0.18-2.87) 10.0 0.66(0.05-7.96)
>75 6.1 0.69(0.07-6.80) 18.8 1.04(0.10-10.2)
Education
<middle school 6.2 1.00(reference) 1.00(reference)
high school 7.6 1.42(0.62-3.26) 4.9 0.46(0.16-1.36)
>college 2.9 0.90(0.26-3.07) 4.7 0.56(0.15-2.10)
Monthly income (10%)
<100 4.6 1.00(reference) 7.8 1.00(reference)
100~200 6.0 1.55(0.28-8.44) 4.1 0.41(0.16-1.05)
200~300 44 1.33(0.22-8.22) 8.9 1.17(0.36-3.79)
>300 5.0 2.09(0.29-15.1) 2.8 0.30(0.04-2.02)
Smoking
never smoker 6.2 1.00(reference) 5.5 1.00(reference)
former smoker 43 0.71(0.26-1.91) 3.7 0.37(0.05-2.52)
current smoker 4.4 0.64(0.30-1.36) 10.7 1.86(0.75-4.58)
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Drinking

never drinker 8.5 1.00(reference) 7.7 1.00(reference)

<1/week 42 0.56(0.25-1.27) 4.8 0.59(0.28-1.21)

2~3/week 4.7 0.60(0.23-1.52) 4.5 0.44(0.14-1.39)
Job classification
service work 1.4 1.00(reference) 4.5 1.00(reference)
office work 1.3 1.44(0.34-6.19) 5.1 1.71(0.66-4.44)
professional work 6.6 5.42(1.02-28.5) 4.1 0.96(0.27-3.46)
executives 0.0 - 0.0 -
skilled labor 9.0 3.71(0.97-14.2) 15.3 1.86(0.43-8.13)
semi-skilled labor 7.5 3.49(0.85-14.2) 16.2 2.47(0.75-8.11)
unskilled labor 9.0 4.48(1.18-17.0) 10.5 1.35(0.49-3.69)
sales work 44 5.20(1.08-25.0) 0.5 0.10(0.02-0.54)
agriculture/forestry/fishery 13.6 9.72(0.87-108) 0.0 -
Shift work

no 4.3 1.00(reference) 5.7 1.00(reference)

yes 10.0 1.82(0.90-3.68) 6.9 1.15(0.42-3.17)
Number of employee

1~4 3.6 1.00(reference) 4.0 1.00(reference)

5~9 4.6 1.28(0.49-3.35) 7.4 1.75(0.69-4.41)

10~29 4.5 1.30(0.53-3.16) 1.9 0.48(0.15-1.55)

30~99 7.8 2.16(0.89-5.24) 9.5 2.51(0.89-7.08)

>100 4.5 1.06(0.37-3.06) 10.8 3.32(1.22-9.06)
Weekly work hour

<40 5.7 1.00(reference) 7.5 1.00(reference)

40~49 4.0 0.81(0.18-3.52) 33 0.51(0.17-1.46)

50~60 5.6 0.90(0.20-4.03) 8.8 1.61(0.50-5.17)

>60 6.4 0.89(0.19-4.10) 10.4 1.76(0.52-5.99)
Duration of the current job(year)

<2 54 1.00(reference) 5.5 1.00(reference)

2~3 44 0.92(0.38-2.23) 6.9 1.30(0.62-2.73)

4~9 4.7 0.98(0.43-2.27) 43 0.69(0.31-1.56)

10~15 43 0.93(0.36-2.44) 2.0 0.26(0.05-1.29)

>15 5.9 1.20(0.47-3.09) 13.8 2.09(0.65-6.71)
Protective equipment

no need to wear 2.9 1.00(reference) 5.2 1.00(reference)

all of the time 9.6 1.82(0.97-3.41) 6.8 0.74(0.28-1.93)

not always to wear 8.8 1.65(0.59-4.62) 28.8 1.88(0.34-10.4)
Level of chemical exposure

level 1 (0) 2.7 1.00(reference) 43 1.00(reference)

level II (1) 5.6 1.43(0.64-3.19) 5.6 1.10(0.27-4.41)

level III (2~3) 8.5 1.93(0.88-4.22) 17.4 2.81(0.98-8.10)

level IV (=4) 21.5 4.26(1.87-9.71) 442 7.70(2.67-22.2)

P-for trend 0.002 0.002
Job stress index

<Q3 (3.0) 4.1 1.00(reference) 4.2 1.00(reference)

>Q3 (3.0) 6.7 1.25(0.70-2.22) 9.0 1.87(0.93-3.86)

“estimated by the weighted frequencies(proc surveyfreq in SAS);
estimated by the regression model in which the sampling weight in the Korea Working Conditions Survey were considered(proc
surveylogistic in SAS) and adjusted for other variables as covariates
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Table 4. Association between chemical exposure level and dyspnea by the level of duration of the current job among employed workers
without diagnosis of hypertension or obesity: adjusted OR (95% cn’

Duration of the current job (year)

total <2 years 2~3 years 4~9 years 10~15 years >15 years
Total [n=27,842; 144 [n=7,702; 39 [n=6,361; 34 [n=7,266, 34 [n=3,099; 15 [n=3,271; 22
cases] cases] cases] cases| cases] cases]
level 1(0) 1.00(reference) 1.00(reference) 1.00(reference) 1.00(reference) 1.00(reference) 1.00(reference)
level II(1) 1.38(0.66-2.92) 0.24(0.04-1.33) 1.58(0.31-7.99) 2.77(1.06-7.23) 6.72(1.06-42.5) 0.82(0.18-3.75)

level [I[(2~3)  2.31(1.18-4.53) | 3.50(1.17-10.4)  1.38(0.37-5.09)  1.94(0.59-6.37)  8.21(1.15-58.6)  1.49(0.21-10.3)
level IV(>4)  5.042.52-10.0) | 3.80(1.14-12.6)  6.98(2.25-21.6)  8.75(2.99-25.6)  26.3(3.57-193)  1.08(0.20-5.76)
P-for trend <0.0001 0.01 0.01 0.003 0.002 0.74

“estimated by the regression model in which the sampling weight in the survey were considered(proc surveylogistic in SAS) and adjusted
for sex, education, monthly income, smoking, alcohol consumption, job classification, shift work, number of employee, weekly working
hours, personal protective equipment, level of chemical exposure and job stress level
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