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Abstract

Traffic-related air pollutants and particulates from diesel exhaust cause for increasing respiratory health problem.
Recent epidemiologic studies have reported adverse effects of urban air pollution on various aspects of respiratory
health. Bus or truck terminal workers have high probability of exposure to diesel exhaust particle than general
office worker. This study was designed to evaluate the relationship between pulmonary function of people who
working at the high-density area of diesel vehicles and pulmonary function of people who working at general office
in Seoul. So, this study explored the effects on people with exposure to diesel traffic or exposure to diesel traffic,
through the pulmonary function test (PFT). There were significant difference in Forced Vital Capacity (FVC) and
Forced Expiratory Volume in 1 second (FEV,) between high-exposure group and control. High-exposure to diesel
particle were increased risk of reduction in pulmonary function in this study. These results provide the necessity
additional research that manage people who working at the high-density area of diesel vehicles.
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Table 1. Explanation of spirometry parameters.
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Index Explanation Unit Normal %
FVC Forced Vital Cap.acity: the volume of gas expired from TLC, with expiration L > 80%
performed as rapidly and completely as possible
FEV, For‘ced E.xplr‘atory Volume‘ in 1 second: ‘the volume of gé.is which 145 exhaled in L ~80%
a given time interval 1 during the excution of a forced vital capacity
FEV,/FVC (%) FEV ,/FVC ratio: the FEV, expressed as a peroentage of the FVC % >70%
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Table 2. Baseline characteristics if the study participants.

Characteristics High-exposure group (%) Control A (%) Control B (%)
Sex Male 40 (80.0) 25(83.3) 150 (81.5)
Female 10 (20.0) 5(16.7) 34 (18.5)
Ace Mean = SD* 46.0+8.6 36.7+8.1 450+£83
g Range 27~60 27~54 27~60
Height (cm) Mean =+ SD 1699+6.7 171.7+£7.6 168.7+£6.2
& Range 156~183 154~184 156~183
Weight (kg) Mean =+ SD 7178 £12.84 7093 +12.81 69.93+947
ghtixe Range 50~128 44~95 50~97
Middle school 4 (8.0) 0(0.0) 28 (15.2)
Education level High school 31 (62.0) 1(3.3) 77 (41.8)
College/University 15 (30.0) 29 (96.7) 79 (42.9)
Never smoker 13 (26.0) 13 (43.3) 50 (27.2)
Smoking status Former smoker 17 (34.0) 6(20.0) 66 (35.9)
Current smoker 20 (40.0) 11 (36.7) 68 (37.0)
. Less than 1 time per month 11 (22.0) 5(16.7) 52 (28.3)
Alcohol consumption More than 1 time per month 39 (78.0) 25 (83.3) 132 (71.7)
Employment period (month) Mean =+ SD 15490+ 119.36 92.17 +£88.89 -
ployment p Range 2~444 1~336 -

*S.D: standard deviation
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Table 3. Concentration of PM,, (ug/m°).

Site N Mean=*SD* Min~Max

45 191.89+33.11 164.6~243.9
45.87+£16.76 26.05~88.12

High-exposure group 5
Control A 14 111

*S.D: standard deviation

Table 4. Concentration of PM,; (ug/m°).

N Mean £+ SD* Min~Max
High-exposure group 5 6082+£1740  47.03~89.55
Control A 14 27.68+549 16.99~34 81

*#S.D: standard deviation
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Table 5. Mean percent in spirometry parameters of high-exposure group.

Variable N FVC pred” (%) FEV, pred (%) FEV /FVC (%)
<39 11 79.27+9.97 81.27+7.84 86.73+5.52
Ace 40~49 17 862411148 8524+ 14.54 82.41+10.74
& >50 22 84.27+16.85 80.68 £12.84 79.00+6.30
p-value 0.430 0512 0.038*
Middle school 4 85.25+4.50 84.25+7.76 8125+6.75
Education level High school 31 84.03+15.72 82.35+13.72 81.65+8.48
College/University 15 83.07+11.68 81.87+1143 82.47+8.98
p-value 0.956 0.946 0.944
Never smoker 13 92.85+16.49 87.31+11.19 81.00+10.04
Smokine status Former smoker 17 84.35+9.79 85.06+10.59 82.53+5.58
J Current smoker 20 77.55+12.03 76.85+13.23 81.85+9.47
p-value 0.006%* 0.032* 0.888
Less than 1 time per month 11 84.18+11.39 86.18+12.40 8536+5.22
Alcohol consumption More than 1 time per month 39 83.74+14.60 81.28+12.49 80.87+8.86
p-value 0.927 0.256 0.117
#: p<0.05, ##: p<0.01, "pred: preclicted value
Table 6. Mean percent in spirometers of control A group.
Variable N FVC pred” (%) FEV, pred (%) FEV /FVC (%)
<39 18 88.17+12.28 92.06+16.21 8239+9.17
Ace 40~49 10 98.90+8.02 108.70+7.80 84.30+3.89
& >50 2 94.50+14.85 105.50+19.09 82.00+2.83
p-value 0.065 0.170 0.804
High school 1 87.0 86.0 78.0
Education level College/University 29 92.34+12.08 98.93+15.93 83.17£7.50
p-value 0.667 0431 0.503
Never smoker 13 9223+14.57 97.85+16.26 83.46+5.92
Smokine status Former smoker 6 96.50+9.71 105.00+£10.75 84.17+1.94
J Current smoker 11 89.73+9.58 95.73+17.80 81.82+10.65
p-value 0.550 0.520 0.800
Less than 1 time per month 5 93.40+5.50 104.00+8.69 8540+5.27
Alcohol consumption More than 1 time per month 25 91.92+12.88 97.40+16.81 82.52+7.78
p-value 0.805 0.404 0438
"pred: preclicted value
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Table 7. Mean percent on spironmetry parameters of control B group.
Variable N FVC pred” (%) FEV, pred (%) FEV,/FVC (%)
<39 48 93.88+10.77 91.44+10.29 81.77+5.56
Ace 40~49 78 91.10+11.06 87.30£13.58 78.74+7.96
g >50 58 87.76+12.30 86.26+14.60 76.38+8.32
p-value 0.023* 0.108 0.002%*
Middle school 28 91.19+12.85 85.81+£15.68 74.79+8.16
Education level High school 77 91.08%+11.40 88.05x 1191 78.74+7.33
College/University 79 90.32+11.39 88.85+13.64 80.25+7.63
p-value 0.899 0.584 0.005%*
Never smoker 50 90.47+13.51 86.86+15.46 79.02+8.81
Smokine status Former smoker 66 90.40+9.84 89.27+12.32 78.79+7.68
J Current smoker 68 91.34+11.73 87.75+12.44 78.62+7.11
p-value 0.877 0.608 0.962
Less than 1 time per month 52 89.54+11.30 86.41+13.39 78.06+7.35
Alcohol consumption More than 1 time per month 132 91.25+11.68 88.70+13.19 79.08+7.93
p-value 0.368 0.293 0425
* p<0.05, #*: p<0.01, "pred: preclicted value
Table 8. Difference of pulmonary function between high exposure and control A group.
FVC(L) FVC (%Pred") FEV, (L) FEV, (%Pred) FEV,/FVC (%)
High- Control High- Control High- Control High- Control High- Control
exposure A exposure A exposure exposure A exposure A
group group group group group
N 50 30 50 30 50 30 50 30 50 30
Mean 3.14 4.34 83.84 92.17 2.79 3.60 82.36 98.50 81.86 83.00
SD' 0.60 0.81 13.85 11.91 0.55 0.70 12.51 15.83 8.36 743
SE 0.08 0.15 1.96 2.17 0.08 0.13 1.77 2.89 1.19 1.36
p-value <0.001%* 0.008%* <0.001%** <0.001%** 0.540
##: p<0.01, pred: preclicted value, *S.D: standard deviation, 'S E: Standard error
3.3.2.2 1 &0 (§X+ BO| H|7|s H|X 120+ B High-exposure group
_ _ _ i Control A
A7te) 24 A olgstel nwdTH BBy 100
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o = . - 40
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o] 83.84%, t)Z- B7} 90.77%, FEV, (%)= I =&+ 0.
0] 82.36%, | 2 B7} 88.05% = TR Aof v 1L FVC (%Pred)**  FEV,(%Pred)**  FEV,/FVC (%)

L2379 H7)s SAX7E o BA vyt ZA 9
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ZF o =4 Yebgou, BAFeZ {ogt ol ¢l

Fig. 2. Difference of pulmonary function between high
exposure and control A group.
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Table 9. Difference of pulmonary function between high exposure and control B group.

FVC(L) FVC (%Pred’) FEV, (L) FEV, (%Pred) FEV /FVC (%)
High- Control High- Control High- Control High- Control High- Control
exposure exposure exposure exposure exposure
A A A A A
group group group group group
N 50 184 50 184 50 184 50 184 50 184
Mean 341 4.13 83.84 90.77 2.79 3.26 82.36 88.05 81.86 78.79
s.D' 0.60 0.77 13.85 11.57 0.55 0.69 12.519 13.25 8.36 7.77
S.E' 0.08 0.06 1.96 0.856 0.08 0.05 1.77 0.98 1.18 0.57
p-value < 0.001%* < 0.001%* < 0.001%* 0.007%%* 0.015%

#: p<0.05, #*: p<0.01, "pred: preclicted value, *S.D: standard deviation, 'S.E: Standard error

B High-exposure group
i Control B

120+
100+
80
60
40+
20

FVC (%Pred)**  FEV,(%Pred)** FEV /FVC (%)
Fig. 3. Difference of pulmonary function between high

exposure and control B group.
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Table 10. Result of multiple linear regression between group and FVC (%).

Unadjusted model Adjusted model I’ Adjusted model I
Group - -
B’ 95% CI' p-value 5} 95% C1 p-value B’ 95% CI p-value
Control A - - - - - - - - -
High-

exposure  —8.33 —1438to0 —2.28 0.008%* —-784 —1392to —1.76 0.012* —11.92 —18.71to —5.14 0.001%*
group

R-square 0.088 0.106 0.227

F 7.504 (P=0.008) 4.582(P=0.013) 3.575(P=0.004)
Control B - - - - - - - - -
High-

exposure —6.93 —10.73t0 —3.13 <0.001** —6.81 —296to —10.66 0.001** —6.39 —10.18t0 —2.61 0.001%**
group

R-square 0.053 0.053 0.136
F 12.929 (P<0.001) 6.523 (P=0.002) 5978 (p<0.001)

*: p<0.05, #*: p<0.01, 'B: regression coefficient, 'CI: confidence interval, ‘Adjusted for mean number of cigarettes/day, "Adjusted for age, gender,
height, weight, mean number of cigarettes/day

Table 11. Result of multiple linear regression between group and FEV, (%).

Unadjusted model Adjusted model I’ Adjusted model II'
Group B’ 95% CI' p-value B 95% CI p-value B’ 95% ClI p-value
Control A - - - - - - - - -
High-

exposure —16.14 —2250to —9.78 <0.001** —15.69 —22.09to —9.28 <0.001** —19.79 —27.21to —12.37 0.001%**
group

R-square 0.246 0.258 0.309

F 25.502(P<0.001) 13.414(P<0.001) 5452 (P<0.001)
Control B - - - - - - - - -
High-

exposure —5.70 —9.81to —1.58 0.007%* =552 —=9.69to—135 0.010* —-463 —885to —041 0.032*
group

R-square 0.031 0.032 0.065
F 7.435(P=0.007) 3.857(P=0.022) 2.615(P=0.018)

*: p<0.05, #*: p<0.01, 'B: regression coefficient, 'CI: confidence interval, ‘Adjusted for mean number of cigarettes/day, "Adjusted for age, gender,
height, weight, mean number of cigarettes/day
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Table 12. Result of multiple linear regression between group and FEV,/FVC (%).

Unadjusted model Adjusted model I’ Adjusted model 1"
Group -

p" 95% CI' p-value § 95% C1 p-value B’ 95% CI p-value
Control A - - - - - - - - -
High-
exposure —1.14 —4.83102.55 0.540 -095 —4.681t02.78 0.612 049 —3.891t04.86 0.825
group
R-square 0.005 0.013 0.057
F 0.378 (P=0.540) 0.501 (P=0.608) 0.742(P=0.617)
Control B - - - - - - - - -
High-
exposure 3.07 0.591t05.53 0.015* 3.08 0.56 to 5.59 0.017* 4.04 1.58 to 6.49 0.001%*
group
R-square 0.025 0.025 0.123
F 5.952(P=0.015) 2963 (P=0.054) 5.289(P<0.001)

# p<0.05, #: p<0.01, 'B: regression coefficient, 'CI: confidence interval, ‘Adjusted for mean number of cigarettes/day, "Adjusted for age, gender,

height, weight, mean number of cigarettes/day
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