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Relationships between Exposure Levels of Respirable Dusts,
Chest Radiation Findings and Pulmonary Function Tests among Workers in
Cloth Manufacturing Industry
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ABSTRACT

Objective: This study was conducted to prepare fundamental data and assess the relationship between level of
exposure to airborne respirable dust, chest radiation findings, and the results of pulmonary function tests
among workers in a cloth manufacturing factory.

Methods: The number of total subjects was 144 (124 female and 20 male) workers in a cloth manufacturing
factory in the city of Busan. This study measured the concentration of airborne respirable dust by gravimetric
analysis and performed pulmonary function testing, and got chest radiation findings from December 1, 2016
to March 31, 2017. Collected data was analyzed using the IBM SPSS statistical package program (ver. 24.0).

Results: The mean concentration of respirable dust was the highest in the cutting process. The effecting
factors on FEV:/FVC were age, sex, and working process. The effecting factors on chest radiation findings
were doing no exercise and concentration of respirable dust.

Conclusions: Based on the above results, the authors consider there to be a need to secure sufficient working
space and improve the engineering systems, for example the overall or local ventilation, in order to minimize
the exposure to respirable dust. Health education and health promotion activities should also be improved in
order to maintain optimal health status. The authors expect further studies to be performed on pulmonary
function testing, chest radiation findings, and symptoms related to pulmonary function, including continuous
observation, among workers in a cloth manufacturing factory.
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Table 1. Distribution of subjects by general characteristics and respiratory findings

Characteristics Male Female Total
Age Under 50 5(25.00) 35(28.23) 40(27.78)
(Mean:52.5years) 50~54 4(20.00) 42(33.87) 46(31.94)
55~59 8(40.00) 27(21.77) 35(24.31)
60 or older 3(15.00) 20(16.13) 23(15.97)
Job Cutting 4(20.00) 5(4.03) 9(6.25)
Sewing 5(25.00) 81(65.32) 86(59.72)
Assistant 0(0.00) 25(20.16) 25(17.36)
Inspection/Supervision 5(25.00) 6(4.84) 11(7.64)
Finished product handling 6(30.00) 7(5.65) 13(9.03)
Working period Under 5 years 9(45.00) 42(33.87) 51(35.42)
(Mean:113.01mths) 5-10 years 3(15.00) 22(17.74) 25(17.36)
10-15 years 2(10.00) 43(34.68) 45(31.25)
15 years or above 6(30.00) 17(13.71) 23(15.97)
BMI Underweight/normal 13(65.00) 63(50.81) 76(52.78)
Overweight 7(35.00) 61(49.19) 68(47.22)
Smoking Non-smoker 13(65.00) 124(100.00) 137(95.14)
Smoker 7(35.00) 0(0.00) 7(4.86)
, No 7(35.00) 30(24.19) 37(25.69)
Exercise above moderate level
es 13(65.00) 94(75.81) 107(74.31)
Normal 11(55.00) 86(69.35) 97(67.36)
Chest x-ray
Abnormal 9(45.00) 38(30.65) 47(32.64)
Respiratory symptoms None 14(70.00) 87(70.16) 101(70.14)
Found 6(30.00) 37(29.84) 43(29.86)
_ None 13(65.00) 102(82.26) 115(79.86)
Lung related disease
Found 7(35.00) 22(17.74) 29(20.14)
) Normal 16(80.00) 109(87.90) 125(86.81)
Pulmonary function ,
Dysfunction 4(20.00) 15(12.10) 19(13.19)
Total 20(100.00) 124(100.00) 144(100.00)
www.kiha.kr Journal of Korean Society of Occupational and Environmental Hygiene, 2019: 29(2): 259-269
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Table 2. Distribution of subjects by general characteristics and respiratory findings among workers with abnormal chest x-ray

Variables Characteristics Male Female Total

Gender 9(45.00) 38(30.65) 47(100.00)

Age Under 50 3(33.33) 8(21.05) 11(23.40)

50~54 2(22.22) 16(42.11) 18(38.30)

55~59 3(33.33) 7(18.42) 10(21.28)

60 or older 1(11.11) 7(18.42) 8(17.02)

Job Cutting 3(33.33) 1(2.63) 4(8.51)

Sewing 2(22.22) 27(71.05) 29(61.70)

Assistant 0(0.00) 9(23.68) 9(19.15)

Inspection/Supervision 2(22.22) 0(0.00) 2(4.26)

Finished product handling 2(22.22) 1(2.63) 3(6.38)

Working period Under 5 years 3(33.33) 13(34.21) 16(34.04)

5-10 years 1(11.11) 5(13.16) 6(12.77)

10-15 years 2(22.22) 13(34.21) 15(31.91)

15 years or above 3(33.33) 7(18.42) 10(21.28)

BMI Underweight/normal 6(66.67) 17(44.74) 23(48.94)

Overweight 3(33.33) 21(55.26) 24(51.06)

Smoking Non-smoker 6(66.67) 38(100.00) 44(93.62)

Smoker 3(33.33) 0(0.00) 3(6.38)

, No 5(55.56) 12(31.58) 17(36.17)

Exercise above moderate level

es 4(44.44) 26(68.42) 30(63.83)

Respiratory symptoms None 8(88.89) 27(77.05) 35(74.47)

Found 1(11.11) 11(28.95) 12(25.53)

Lung related disease None 6(66.67) 30(78.95) 36(76.60)

Found 3(33.33) 8(21.05) 11(23.40

Pulmonary function Normal 7(77.78) 33(86.84) 40(85.11)

Restrictive pulmonary dysfunction 1(11.11) 4(10.53) 5(10.63)

Mixed pulmonary dysfunction 0(00.00) 0(00.00) 0(00.00)

Obstructive pulmonary dysfunction 1(11.11) 1(2.64) 2(4.26)

Total 9(100.00) 38(100.00) 47(100.00)
Journal of Korean Society of Occupational and Environmental Hygiene, 2019: 29(2): 259-269 www.kiha.kr
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Table 3. Mean concentrations of respirable dusts by working process

Classification N GMT(GSDT) MeanSD} Min Max K-wy ! p-value
Cutting 9 0.103(1.89) 0.12+£0.04 0.02 0.16 19.264 0.001
Sewing 86 0.038(2.74) 0.060.05 0.00 0.33
Assistant 25 0.049(2.18) 0.06+0.04 0.01 0.17
Inspection/Supervision 1" 0.053(1.95) 0.0610.04 0.01 0.15
Finished product handling 13 0.077(1.72) 0.090.04 0.02 0.17
Total 144 0.046(2.50) 0.08+0.04 0.00 0.33

M-wT (p-value):
Cutting-Sewing: 122.500(0.001)
Cutting-Assistant: 42.000(0.005)
Cutting-Inspection/Supervision: 16.000(0.010)
Cutting=Finished product handling: 27.500(0.036)
Sewing-Assistant:: 924.500(0.366)
Sewing-Inspection/Supervision: 370.500(0.287)
Sewing-Finished product handling: 273.500(0.004)
Assistant-Inspection/Supervision: 131.000(0.839)
Assistant-Finished product handling: 94.000(0.035)

Inspection/Supervision-Finished product handling: 41.000(0.082)

“N: Number of samples
TGM: Geometric Mean

TGSD: Geometric Standard Deviation
¥SD: Standard Deviation

"' K-W: Kruskal-Wallis test

VRV Mann-Whiney U test
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Table 4. Abnormality rate in pulmonary function test and chest X-ray by general characteristics
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pulmonary function test(PFT)

Chest x-ray findings

Variables Characteristics Total
Normal Abnormal  x2(p) Normal Abnormal  X2(p)
Ade Under 50 40 34 6 2.163 29 11 1.674
9 (100.00) (85.00) (15.000 (0.539) (72.50) (27.60) (0.643)
50~54 46 40 6 28 18
(100.00) (86.96) (13.04) (60.87)  (39.13)
55-59 35 29 6 25 10
(100.00) (82.86) (17.14) (71.43)  (28.57)
60 or older 23 = ! [ .
(100.00)  (95.65) (4.35) (65.22) (34.78)
Gender Female 124 109 15 0.939 86 38 1.614
(100.00) (87.90) (12.10) (0.332) (69.35) (30.65) (0.204)
Male 20 16 4 11 9
(100.00) (80.00)  (20.00) (55.00)  (45.00)
Job Cuttin 9 8 1 2.889 5 4 2.331
9 (100.00) (88.89) (11.11) (0.577) (65.56) (44.44) (0.675)
Sewin 86 74 12 57 29
9 (100.00) (86.05) (13.95) (66.28) (33.72)
Assistant 25 - 2 [ ¢
(100.00) (88.00) (12.00) (64.00)  (36.00)
Inspection/Supervision 1 [ 0 ¢ 2
P P (100.00) (100.00)  (0.00) (81.82)  (18.18)
- : 13 10 3 10 3
Finished product handling ;00 o) (7692)  (23.08) (7692)  (23.08)
Working period Under 5 vears 51 45 6 1.273 35 16 2.125
4 (100.00) (88.24) (11.76) (0.736)  (68.63) (31.37)  (0.547)
5-10 vears 25 20 5 19 6
Y (100.00) ~ (80.00)  (20.00) (76.00)  (24.00)
10-15 vears 45 40 5 30 15
Y (100.00) (88.89) (11.11) (66.67)  (33.33)
15 years or above 23 20 3 U 10
Y (100.00) (86.96) (13.04) (656.52)  (43.48)
BMI Underweight/normal /6 e . LY = 5 U
(100.00) (89.47) (10.53) (0.317) (69.74) (30.26) (0.520)
Overweight 68 oy U1 e 2
9 (100.00) (83.82) (16.18) 64.71)  (35.29)
Smokin Nonsrmoker 137 119 18 0.008 93 44 0.349
9 (100.00) (86.86) (13.14) (0.930) (67.88) (32.12) (0.554)
Smoker / 6 ! “ 2
(100.00) (85.71) (14.29) (57.14)  (42.86)
No 37 31 6 0.397 20 17 4.011
Exercise above (100.00) (83.78) (16.22) (0.529) (54.05) (45.95) (0.045)
moderate level y 107 94 13 77 30
©s (100.00)  (87.85)  (12.15) (71.96)  (28.04)
Sum total 144 125 19 97 47
(100.00) (100.00) (100.00) (100.00)  (100.00)
Journal of Korean Society of Occupational and Environmental Hygiene, 2019: 29(2): 259-269 www.kiha.kr
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Table b. Risk factors of abnormality in chest X-ray findings
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Table 63 &3t H 7IsAA 23 5 =84 wETF
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Variables Characteristics b OR(p) 95% ClI
Age 0.022 1.022(0.492)  0.961~1.087
Gender (ref=female) Male 1.383 3.985(0.059) 0.949~16.728
Job Sewing 0.437 1.548(0.626)  0.267~8.983
(ref=cutting) Assistant 0.394 1482(0.686)  0.221~9.956
Inspection / Supervision -1.479 0.228(0.208) 0.023~2.276
Finished product handling -0.964 0.381(0.369) 0.047~3.127
Working period 0.003 1.003(0.277) 0.997~1.009
BMI 0.082 1.085(0.302)  0.929~1.269
Smoking (ref=nonsmoker) Smoker -0.425 0.654(0.712) 0.069~6.218
Exercise above moderate level (ref=No)  Yes -0.927 0.396(0.037) 0.166~0.945
Respirable dust 0.011 1.011(0.015) 1.002~1.020
Table 6. Affecting factors on FVC and FEV:/FVC in pulmonary function test
. . FvC* FEV,/FVCT
Variable Characteristics
B SE B t P B SE B t p

Age 0229 0.159 0.130 1.437 0.153 -0.171 0.067 -0.233 -2.555 0.012
ﬁipﬂirmme) Male -1.248 3.644 -0.036 -0.342 0.733 -3.221 1.535 -0.224 -2.098 0.038
Job Sewing -5.772 4.621 -0.238 -1.249 0.214 0240 1.947 0.024 0.123 0.902
(ref=cutting) Assistant 2108 5011 -0.067 -0.421 0675 0979 2111 0074 0463 0.644

?55;35% -4.981 5302 -0.111 -0.939 0.349 4.637 2234 0247 2.076 0.040

E;“AZE;’S product 5 979 5324 0055 0427 0670 0896 2243 0052 0399 0690
Working period 0029 0015 0.174 1903 0059 0.001 0.006 0017 0.184 0.855
BMI -0.500 0.397 -0.108 -1.258 0.211 -0.031 0.167 -0.016 -0.188 0.851
f’rg}ikn'ggsmoker) Smoker -3366 5819 -0.061 -0.578 0564 -0.371 2.452 -0.016 -0.1561 0.880
raxfégLZfeaE‘)vé‘T (rof=No) Y& 3913 2337 0144 1675 0096 1.322 0984 0.116 1.343 0.182
Respirable dusts -5.249 21.039 -0.022 -0.250 0.803 10.645 8.864 0.106 1.201 0.232
R2 0.161 0.152
Adjusted R2 0.091 0.082
F(p) 2.299%(0.013) 2.159(0.020)

*FVC : forced vital capacity
TFEV./FVC : forced expiratory volume in one second/forced vital capacity
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