|EH-

Respiratory Symptoms and Pulmonary Function in

Paper Recycling Workers

v

Ching Hsiung Lin

YUoOU1S

93 1



321

10

240ml/min

38

12

0.078mg/m’

36.8%

10



20%

II



Abstract

Objective: The objectives of this study were to assess the respiratory
symptoms and pulmonary function of four types of workers in a paper
recycling plant in central Taiwan.

Methods. 321 employees were recruited in this cross-sectional study. All
workers’ respiratory symptoms were evaluated using the American Thoracic
Society (ATS) questionnaire, and pulmonary function was also assessed using
a dry spirometer under the standardized procedure, based on the ATS criteria.
Particle size distributions in different working areas were measured using a
real time 10-stage particle size analyzer. Particle samples were collected at a
flow rate of 240ml/min, for 10 minutes in each work area on two different
days. St. George’s Respiratory Questionnaire (SGRQ) was carried out to
measure the impact of respiratory symptoms and pulmonary function
impairment on workers’ daily life.

Results: The mean age of the studied workers was 38 years, and the mean
duration of their exposure was 12 years. The measured concentrations of
respirable dust in this plant were far lower than those recommended by
Taiwan standards. Level of respirable dust concentrations were the highest at
the dry machine area (0.078mg/m’). No significant difference in the
prevalence of respiratory symptoms of four types of workers. Using multiple
logistic regression analysis, we found that administrative workers had the
highest risk of developing respiratory symptoms, compared to the other job
types. Smoking level (packs-year) and work duration were dose-dependently
related to risk of respiratory symptoms. However, the latter association was

non-significant. The prevalence rates of pulmonary abnormalities were
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highest among male administrative workers (36.8%) compared to the other
job types, and were related to work duration dose-dependently, although these
associations were not significant. For male paper recycling workers, the
measured FVC were generally 20% lower than predicted values in a review of
literature. All different scores of SGRQ were highly correlated with numbers
of respiratory symptoms but not pulmonary function impairment.

Conclusion: Our study suggests that work in the paper-recycling plant is
associated with respiratory impairment despite the relatively low paper dust
levels. This may be attributed to lifestyle habits in the workplace, such as
smoking. The authors recommend, therefore, that paper recycling plants be

made smoke-free workplaces.

Keywords : paper recycling worker, respiratory symptom, pulmonary

function, respirable dust, St. George’s Respiratory Questionnaire
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MDI

TDI

MDI Diphenylmethane diisocyanate TDI Toluene diisocyanate
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1-2

95%

45~50%

60~85%
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2-1
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2-2 >l

Ethylenediamine

Latex

Acid Anhydride
Psyllium

Cutting oil

Chromic acid
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2-3

Aldehydes

Acrylate

Isocyanate
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Bisether
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2-5

[5]

(inhalation fever)
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2-6

[61]

Aldehydes
Ammonia
Chlorine

Sulfur Dioxide

Ozone

Nitrogen Dioxide

Phosgene

82



2-7

1 2 3 4

0 % 10-25 % 26-50 % 51-100 %
FVC % 80 60-79 51-59 50
FEV, % 80 60-79 41-59 40
FEV,/FVC 0.7 0.6-0.7 0.41-0.59 0.4
DL, (% 80 60-79 41-59 40

impairment of total person
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3-1

(%)
58 46 79.3
46 41
1 1
11 4
125 123 98.4
44 43
10 10
34 34
5 5
16 16
16 15
65 61 93.9
65 61
93 91 97.8
48 48
45 43
341 321 94.1
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3-2 (MMAD) L1e]

MMAD
Opening size Di cut-off 50% Mi Mass collected Mi*Di
um diameters
25.0 17.0 M1 M1*17.0
12.5 10.0 M2 M2*10.0
64 7.0 M3 M3*7.0
3.2 4.0 M4 M4*4.0
1.6 1.8 M5 M5*1.8
0.8 1.2 M6 M6*1.2
0.4 0.6 M7 M7*0.6
0.2 0.35 M8 M8*0.35
0.1 0.2 M9 M9*0.2
0.05 0.07 M10 M10*0.07
D Mi > Mi *Di
= > (Mi*Di)+ > Mi

1 Di cut-off 50% diameter Fairchild  Wheat
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4-1

n(%) n (%) n (%) n (%)
;) 32/8 88/7 53/0 86/0 <0.01
<0.01
3(7.5) 5(5.3) 0(0.0) 1(1.2)
4 (10.0) 19 (20.0) 17 (32.1) 32 (37.2)
17 (42.5) 42 (44.2) 33 (62.3) 18 (55.8)
16 (40.0) 29 (30.5) 3 (5.6) 5(5.8)
() 38.6+8.7 38.9+7.9 39.8+7.8 38.9+7.5 0.89
() 122£7.0 11.6+6.7 14.9+7.3 12.9+6.8 0.04
( 167.5 8.2 167.1+58  170.1+7.3 169.6+53 0.0l
( 679+139  664+9.9 76.3 + 14.3 719499 <001 13 2-3 24
e/ 24.0+3.6 23.7£3.1 264 +4.8 249+29 <001 13 23
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4.2

n(%) n (%) n (%) n (%) n (%) ’
37(100.0)  90(95.7) 49 (92.4) 74(88.1) 250(93.6)
0 (0.0) 4(43) 4(7.6) 10 (11.9) 18 (6.7)
0.41
4(10.0) 15(16.0)  6(11.3) 17 (19.8) 42 (15.4)
36(90.0)  79(84.0)  47(88.9) 69 (80.2) 231 (84.6)
0.14
11(27.5)  42(452)  25(50.0)  31(38.8) 109 (41.4)
29(72.5)  51(54.8)  25(50.0) 49 (61.2) 54 (58.6)
0.46
0 4 (10.0) 17(19.1)  7(14.0) 17 (20.7) 45 (17.2)
1 1(2.5) 9.(10.1) 4(8.0) 7(8.5) 21 (8.1)
>2 35(87.5)  63(70.8)  39(78.0)  58(70.7) 195 (74.7)
0.08
A 35(87.5)  70(76.1)  41(789) 54 (65.1) 200 (74.9)
B 50(125) 14(152)  8(15.4) 16 (19.3) 43 (16.1)
0 (0.0) 8 (8.7) 3(5.7) 13 (15.6) 24.(9.0)
0.90
37(94.9)  84(91.3)  49(92.5) 80 (93.0) 250 (92.6)
2(5.1) 8 (8.7) 4(1.5) 6 (7.0) 20 (7.4)
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n (%) n (%) n (%) n (%) n(%)
0.01
25 641 34 362 30 556 46 541 135 49.6
10 256 48 S1.1 18 333 18 27.1 99 364
4 103 12 127 6 1.1 16 188 38 14.0
205+58  19.0+£3.0 202+46 189+31 195+39 0.23
0.19
5 23.8 15 357 9 250 12 207 41 26.1
8 38.1 10 23.8 5 139 17 293 40 255
3 143 9 214 16 444 15 259 43 274
5 238 8 19.1 6 167 14 241 33 21.0
0.02
3150 5 132 10 286 15 289 33 228
5 25.0 12 316 13 371 24 461 54 372
8 40.0 8 21.0 8 22.9 9 173 33 22.8
4 200 13 342 4 114 4 177 25 172
79+112  61+101 10.1+113 87+107 8.0+10.7 0.17
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4-4

n (%) n (%) n (%) n (%) n (%) !

0.01

20 50.0 36 38.7 35 63.6 50 58.1 141 515

20 50.0 57 613 20 364 36 419 133 485

16.6 £9.5 18.5+8.9 18.6 £9.6 16.5+74 17.5+8.7 0.69

13 722 28 75.7 19 559 32 628 92 65.7

4 222 7 18.9 14 412 16 314 41 293

1 5.6 2 54 1 29 3 59 7 5.0

12 66.6 25 735 24 48.6 36 70.6 97 703

2 111 0 0.0 2 57 5 9.8 9 6.5

1 5.6 1 29 5 14.6 3 59 10 7.3

1 5.6 0 0.0 0 0.0 0 0.0 1 07

2 111 6 177 4 114 4 78 16 11.6

0 0.0 2 59 0 0.0 3 59 5 3.6

15 789 27 844 28 824 41 83.7 111 82.8

3 158 5 15.6 6 17.6 6 122 20 149

0 0.0 0 0.0 0 0.0 2 41 2 15

1 53 0 0.0 0 0.0 0 0.0 1 0.8
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4-5

n(%) n(%) n (%) n (%) n(%)

0.06
11 275 24 255 7 127 10 11.8 52 19.0
21 525 47 50.0 29 527 42 494 139 507
8 20.0 23 245 19 346 33 388 83 303

0.23
16 400 48 51.6 31 564 35 412 130 476
23 575 39 419 22 400 48 565 132 484
1 25 6 6.5 2 36 2 23 11 4.0

<0.001
33 846 76 81.7 30 577 40 482 179 67.0
3 7.7 11 11.8 14 269 16 193 44 165
3 7.7 6 6.5 8 15.4 27 325 44 165
29+8.38 19+58 52+94 71+179° 42+115 0.03
138472 10587 12.1+9.0 129+73 122+79 0.76
72+0.8 7.2+0.9 7.0+0.9 6.9+1.2 71+0.9 0.17
3 75 5 53 4 76 3 36 15 5.6
11 275 16 17.0 18 340 27 325 72 267
26 6.5 73 777 31 584 53 639 183 67.7

<0.01
14 350 46 495 12 222 15 179 87 321
25 625 45 484 36 667 61 726 167 616
1 25 2 21 6 11.1 8 7.5 17 63
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4-6

P
n (%) n (%) n (%) n (%) n (%)
<0.01
15 (37.5) 70 (75.3) 40 (76.3) 64 (74.4) 189 (69.7)
10 (25) 15 (16.1) 8 (15.4) 19 (22.1) 52 (19.2)
15 (37.5) 8 (8.6) 4(7.7) 3(3.5) 30 (11.1)
<0.01
/)
<4 3(23.1) 44 (72.1) 24 (63.2) 42 (84.0) 113 (69.8)
>4 10 (76.9) 17 (27.9) 14 (36.8) 8 (16.0) 49 (30.2)
/)
<4 1 (100.0) 14 (87.5) 5 (100.0) 3 (100.0) 23 (92.0)
>4 0(0.0) 2 (12.5) 0(0.0) 0(0.0) 2 (8.0)
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n (%) n (%) n (%) n (%) n (%) ’

<0.01

<4 3(27.3) 28 (48.3) 31 (88.6) 33 (70.2) 95 (62.9)

> 4 8 (7.7) 30 (51.7) 4 (11.4) 14 (29.8) 56 (37.1)
<0.01

<4 0 (0.0) 6 (15.0) 1(5.0) 1(3.6) 8 (8.7)

> 4 4 (100.0) 34 (85.0) 19 (95.0) 27 (96.4) 84 (91.3)

<4 1 (100.0) 7 (87.5) 3 (100.0) 4 (80.0) 15 (88.2)

> 4 0 (0.0) 1(12.5) 0 (0.0) 1(20.0) 2(11.8)

<4 1 (100.0) 16 (66.7) 4 (100.0) 4 (80.0) 25 (73.5)

> 4 0 (0.0) 8 (33.3) 0 (0.0) 1(20.0) 9(26.5)
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4-8

@) 2) 3) 4 &) (6) P
76.68 £40.26°  72.14+15.83 105.33+30.69 38.80+19.49 47.31+18.89 53.053+8.36 <0.0001 3-4 3-5 3-6
' 25.42 +£23.39 1513+11.82 2321+16.76 8.725+4.85 20.01 +£15.35 5.97+5.46 <0.019 1-3 14 1-6 3-5
¢ 39.71£18.398 50.15+5.616 74.42+24.89 2392+11.47 20370+£9.70 40.13+8.308 <0.0001 3- 2-5
PM10 65.13+37.60 6528 +1530 97.63+29.02 32.64+14.89 40.38+18.38 42.09+13.49 <0.0001 3-4 3-5 3-6
" 0.043 £ 0.021 0.053+0.006 0.078 £0.026 0.025+0.012 0.030+0.014 0.041 +0.008 < 0.0001 3- 2-4.5
MMAD 5.285+0.744 3.192+1.103  3.175+£1.957 4.195+2.427 5528+1.517 3.446=x2.161 0.006 2-5 3-5
“mean + SD ng/m’ ° 25 : 25 -10 #mean = SD mg/m’
MMAD: pm
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0.05-0.1 | 0.1-0.2 | 0.2-0.4 | 0.4-0.8 | 0.8-1.6 | 1.6-3.2 | 3.2-6.4 | 6.4-12.5 | 12.5-25 | >25
1 7.7 6.7 17.1 3.7 0 0 0 2.9 3.7 6.2
2 15.4 13.4 62.7 11.1 9.6 12.4 6.2 17.4 14.8 18.6
3 23.1 6.7 5.7 3.7 3.2 12.4 6.2 14.5 18.5 6.2
4 15.4 6.7 11.4 3.7 3.2 6.2 6.2 8.7 14.8 0
5 7.7 6.7 22.8 3.7 3.2 9.3 6.2 5.8 3.7 3.1
6 15.4 0 5.7 0 3.2 6.2 6.2 8.7 14.8 3.1
7 7.7 0 5.7 0 3.2 6.2 6.2 2.9 11.1 0
8 7.7 6.7 17.1 0 3.2 9.3 0 2.9 14.8 3.1
9 7.7 0 11.4 3.7 0 3.1 6.2 2.9 11.1 6.2
10 7.7 6.7 11.4 0 3.2 9.3 6.2 5.8 14.8 0
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4-10

0.05-0.1 | 0.1-0.2 | 0.2-04 | 0.4-0.8 | 0.8-1.6 | 1.6-3.2 | 3.2-6.4 | 6.4-12.5 | 12.5-25 >25
1 7.7 0 28.5 3.7 0 12.4 9.3 8.7 7.4 9.3
2 7.7 0 28.5 3.7 3.2 12.4 9.3 8.7 11.1 6.2
3 7.7 6.7 17.1 3.7 3.2 9.3 9.3 11.6 14.8 12.4
4 7.7 6.7 11.4 0 3.2 6.2 12.4 8.7 14.8 9.3
5 0 0 11.4 3.7 3.2 9.3 9.3 8.7 I1.1 12.4
6 0.7 0 0 3.7 6.2 0 12.4 5.8 I1.1 9.3
7 7.7 0 0 3.7 0 6.2 6.2 11.6 14.8 12.4
8 0 0 5.7 0 3.2 6.2 6.2 2.9 11.1 12.4
9 15.4 0 0 3.7 0 3.1 9.3 8.7 I1.1 12.4
10 7.7 0 5.7 3.7 3.2 6.2 6.2 5.8 14.8 15.5
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4-11

0.05-0.1 | 0.1-0.2 | 0.2-04 | 0.4-0.8 | 0.8-1.6 | 1.6-3.2 | 3.2-6.4 | 6.4-12.5 | 12.5-25 > 25
1 15.4 6.7 22.8 3.7 3.2 0 0 2.9 7.4 0
2 15.4 6.7 45.6 11.1 3.2 9.3 18.6 14.5 25.9 15.5
3 7.7 6.7 22.8 3.7 3.2 9.3 21.7 17.4 29.6 9.3
4 7.7 11.4 0 0 9.3 24.8 11.6 48.1 0
5 7.7 17.1 7.4 3.2 3.1 21.7 11.6 48.1 3.1
6 7.7 5.7 3.7 0 6.2 24.8 14.5 44.4 3.1
7 7.7 6.7 11.4 3.2 6.2 18.6 8.7 40.7
8 0 11.4 0 6.2 18.6 5.8 40.7
9 7.7 5.7 3.7 3.2 6.2 15.5 11.6 37
10 0 6.7 11.4 0 0 6.2 12.4 5.8 259 3.1
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4-12

0.05-0.1 | 0.1-0.2 | 0.2-04 | 04-0.8 | 0.8-1.6 | 1.6-3.2 | 3.2-6.4 | 6.4-12.5 | 12.5-25 >25
1 0 5.7 3.7 0 0 0 2.9 3.7 3.1
2 154 11.4 3.7 3.2 6.2 3.1 11.6 14.8 0
3 7.7 6.7 5.7 3.7 3.2 3.1 3.1 5.8 1.1 21.7
4 15.4 5.7 0 0 3.1 6.2 2.9 14.8 9.3
5 7.7 5.7 3.7 6.4 9.3 3.1 5.8 0 6.2
6 6.7 0 0 3.1 9.3 0 3.7 3.1
7 0 5.7 0 3.1 0 2.9 6.2
8 15.4 6.7 0 3.1 3.1 2.9 3.1
9 0 0 3.2 3.1 3.1 0 3.7 3.1
10 6.7 5.7 0 3.2 3.1 6.2 5.8 7.4 0
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4-13

\ 0.05-0.1 | 0.1-0.2 | 0.2-04 | 04-0.8 | 0.8-1.6 | 1.6-3.2 | 3.2-6.4 | 6.4-12.5 | 12.5-25 >25
1 7.7 0 5.7 3.7 0 0 3.1 2.9 3.7 3.1
2 15.4 6.7 28.5 3.7 6.4 6.2 3.1 2.9 3.7 12.4
3 7.7 0 11.4 3.7 3.2 3.1 6.2 5.8 0 12.4
4 7.7 6.7 5.7 0 3.2 3.1 6.2 2.9 3.7 9.3
5 7.7 6.7 5.7 0 0 0 0 2.9 0 6.2
6 7.7 6.7 5.7 0 3.2 6.2 6.2 2.9 3.7 6.2
7 0 6.7 0 37 3.2 3.1 0 2.9 0 6.2
8 0 0 5.7 37 3.2 0 0 5.8 0 3.1
9 7.7 0 5.7 3.7 0 6.2 3.1 0 0 0
10 7.7 0 0 3.7 3.2 0 3.1 2.9 7.4 6.2
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4-14

0.05-0.1 | 0.1-0.2 | 0.2-04 | 04-0.8 | 0.8-1.6 | 1.6-3.2 | 3.2-6.4 | 6.4-12.5 | 12.5-25 >25
1 23.1 6.7 0 0 0 6.2 9.3 2.9 7.4 0
2 7.7 0 5.7 0 3.2 9.3 15.5 8.7 14.8 0
3 0 0 0 0 0 0 9.3 8.7 11.1 3.1
4 7.7 0 0 0 0 6.2 15.5 5.8 14.8 0
5 7.7 0 0 0 3.2 6.2 12.4 11.6 11.1 0
6 7.7 0 0 3.7 0 3.1 15.5 8.7 14.8 0
7 7.7 6.7 5.7 3.7 0 3.1 9.3 8.7 11.1 0
8 0 0 5.7 3.7 3.2 6.2 15.5 8.7 14.8 0
9 7.7 0 5.7 0 3.2 3.1 12.4 8.7 14.8 0
10 7.7 0 5.7 0 3.2 0 12.4 5.8 14.8 3.1
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4-15

n (%) n (%) n (%) n (%) n (%)

0.60
34 850 82 863 46 885 79 91.9 241 883
6 150 13 137 6 115 7 8.1 32 117

0.52
35 89.7 81 962 46 885 80 93.0 242 89.3
4 103 13 138 6 115 6 70 29 107

0.91
34 895 84 913 45 882 76 884 239 89.5
4 105 8 87 6 118 10 11.6 28 10.5

0.58
28 718 76 817 41 759 64 80.0 209 78.6
11 282 17 183 13 241 16 200 57 214

0.02
36 947 79 975 44 957 56 949 215 96.0
2 53 2 25 2 43 3051 9 4.0
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4-16

P
n (%) n (%)
10 66.7 5 333 1
0.76
156 62.9 92 37.1 1.17
13 813 3187 1
0.13
150 62.9 91 37.8 2.62
<40 85 63.4 49 36.6 1
() 0.87
>40 75 62.5 45 375 1.04
109 59.9 73 40.1 1
0.14
35 714 14 28.6 0.59
<4 66 60.0 44 40.0 1
0.76
>4 30 625 18 37.5 0.9
98 69.0 44 310 1
0.03
67 56.3 52 437 1.73
110 69.6 48 30.4 1
<0.01
55 53.4 48 46.6 2.0
29 60.4 19 39.6 1
0.63
137 64.0 77 36.0 0.85
121 69.9 52301 1
<0.01
41 50.0 41 500 2.33
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4-17

P
n (%) n (%)
0.19
21 539 18 46.1 1
59 63.4 34 36.6 0.672
31 620 19 38.0 0.715
55 67.9 26 32.1 260.3%21
0.85
2 9 81.8 2 182 1
2~10 56 59.6 38 404 3.054
10 99 63.9 56 36.10 2.545
<0.01
0 14 40.0 21 60.0 1
1~10 33 63.5 19 36.5 1.048
11~20 27 675 13 325 1.253
21 74 68.5 34 315 3.264"

"P<0.01
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4-18

(95 % C.I) P
ref 1 0.72
-0.15 0.88 0.73 0.13~4.09
<40 ref 1 0.58
> 40 -0.22 0.39 0.80 0.37~1.76
<4 ref 1 0.19
>4 -0.49 0.38 0.61 0.29~1.30
ref 1
-0.92 0.51 0.39 0.15~1.09 0.07
-0.97 0.57 037 0.13~1.15 0.08
-1.16 0.52 032 0.11~0.88 0.02
2 ref 1
2~10 1.13 0.87 3.09 0.56~17.07 0.19
10 1.15 0.89 3.15 0.54~18.24 0.20
0 ref 1
1~10 0.09 0.44 1.10 0.47~2.59 0.82
11~20 0.14 0.38 1.12 0.55~2.40 0.72
21 1.26 0.44 341 1.47~-8.41 <0.01

ref = reference
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4-19

0 1 2 3 P
66.6 4 26.7 1 6.7 0 0.0 0.57
64.5 60 232 21 8.1 11 42
1 1.11 0.79 -

<40 63.9 37 272 7 52 5 3.7 0.51

> 40 65.1 25 194 14 109 6 4.6
1 0.7 2.07 1.24
61.4 51 27.0 14 7.4 8 42 0.67
73.6 5 94 6 11.3 3 57
1 0.29° 1.27 1.12
61.1 28 248 11 91.7 5 714 0.44
63.3 15 306 1 20 2 41
1 1.19 0.20 0.89

P <0.05

0

1

2

3
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4-20

0 1 2 3 P
101 69.7 32 221 10 6.9 1.3 0.01
75 59.1 31 244 12 95 7.0

1 1.31 1.62 6.06"
116 70.7 36 21.9 9 55 1.9 0.001
60 55.6 27 25.0 13 12.0 7.4

1 1.45 2.79° 5.15"
127 709 36 20.1 13 7.3 1.7 0.002
46 52.9 26 29.9 8 9.2 9.0

1 1.99° 1.69 6.44"
33 63.5 13 25.0 4 17 3.8 0.94
144 652 50 22.6 18 8.1 4.1

1 0.88 1.03 1.03

"P<0.05

W = O

105



4-21

P
(n=38) (n=116) (n=61) (n=91)

FVC 3270.8 £564.9 3315.8+569.8 3385.3+566.9 3397.1 +£597.3 0.59
FEV, 2970.0 £599.9 3047.3 +£523.6 3074.5+496.0 3128.8 +540.7 0.47
FEV,/FVC 90.7 +8.0 91.7+7.0 91.3+7.4 92.0+7.4 0.83
MEFR 4.1+1.2 44+1.1 44+1.1 44+1.1 0.42
PEFR 7.1+£1.9 73+1.5 72+1.6 77+1.5 0.24
FEF;s0, 6.6+1.9 6.6+1.5 6.6+1.6 69+14 0.35
EFFsg0, 40+1.3 43+1.2 44+1.2 44+1.2 0.41
FEF7s0, 20+1.0 20+0.8 20+0.7 2.1£0.9 0.82

FVC Forced vital capacity ml

FEV, Forced expiratory volume In one second ml

MEFR maximal mid-expiratory flow rate L/S

PEFR peak expiratory flow rate L/S

FEF )50, 25% L/S

FEFs5¢0, 50% L/S

FEF 750, 75% L/S
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P
n (%) n (%) n (%) n (%) n (%)
0.12
24 632 69.0 47 771 67 73.6 218 713
10 263 285 11 180 23 253 77 252
3 7.9 2.5 349 1 11 10 3.2
1 2.6 0.0 0 0.0 0 0.0 1 03
VC 80% FEV,/FVC > 70%
\e 80% FEV,/FVC < 70%
\e 80% FEV,/FVC > 70%
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4-23

Baldwin et al(1961) VC =[27.63 - (0.112 age)] x Ht

Kory ea al(1961) VC =0.052Ht - 0.22 age - 3.6

Berglund et al(1963) VC = 0.048Ht - 0.02 age - 2.81

Chiang (1976) VC=1[31.03-(0.21 age)] x Ht

Wu & Yang (1981) VC =(28.94 - 0.165 age) x Ht

Wang (1995) VC =-3.059 - 0.022 age + 0.048Ht

3.914

4.280

4.504

3.828

3.778

4.175

3.348

3.348

3.348

3.348

3.348

3.348

0.85

0.78

0.74

0.87

0.88

0.80
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4-24

P
n (%) n (%)
11 733 4 267 1
0.82
183 70.7 76 29.3 1.14
13 722 5 278 1
0.89
177 70.8 73 29.2 1.07
<50 217 72.8 81 272 1
() 0.04
> 50 9 50.0 9 50.0 2.68
56 68.3 26 317 1
0.54
136 71.9 53 28.1 0.83
<4 82 72.6 31 274 1
0.88
>4 35 714 14 28.6 0.94
104 71.7 41 283 1
0.79
90 70.3 38 29.7 1.07
112 683 52 317 1
0.21
82 752 27 248 1.41
37 712 15 28.8 1
0.95
157 70.7 65 29.3 0.97
128 71.5 51 285 1
0.71
61 69.3 27 307 0.9

109
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n (%) n (%) ’
1.35 0.17
29 63.0 17 37.0 1
86 69.9 37 30.1 0.734
47 77.1 14 229 0.508
67 73.6 24 263 0.611
2.01 0.04
2 47 783 13 217 1
2~10 79 752 26 24.8 1.19
10 103 660 53 34.0 1.86
0.26 0.79
0 78 70.3 33 297 1
1~10 29 69.1 13 30.9 1.060
11~20 39 722 15 27.8 0.909
21 28 718 11 282 0.929
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(95 % C.L) P
ref
-0.46 0.44 0.39 0.07~2.20 0.28
<40 ref
> 40 -0.06 0.40 0.93 0.43~2.07 0.87
<4 ref
>4 -0.01 0.36 0.99 0.48~2.03 0.98
ref
-0.16 0.51 0.85 0.31~2.31 0.75
-0.79 0.59 0.45 0.14~1.45 0.18
-0.34 0.52 0.70 0.25~1.96 0.51
2 ref
2~10 0.56 0.86 1.75 0.32~9.42 0.51
10 1.34 0.88 3.80 0.68~21.1 0.12
- 0 ref
1~10 0.45 0.44 1.57 0.66~3.73 0.30
11~20 -0.04 0.39 0.96 0.44~2.10 0.93
21 -0.04 0.47 0.96 0.38~2.39 0.93

ref = reference
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4-27

P
N 46 N 123 N 6l N 91
Symptom Score 2329+£991° 2465+11.46 289241431 2335+11.88 0.05
Activity Score 5.88 +£13.73 6.98 +13.82 8.84 +17.81 5.90 + 10.66 0.61
Impact Score 3.75+7.30 6.29+11.38 5.79 £13.61 4.02+6.76 0.32
Total Score 7.72 £ 8.30 9.28+10.89 10.18+13.72 7.68 +7.08 0.47

“mean + SD
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0 1 2 3 P
N 178 N 64 N 22 N 11
Symptom Score  22.17+10.67 27.19+10.89 31.42+1324 38131572 <0.0001
Activity Score 447+9.87  819+1222  626+858  19.72+19.77 <0.0001
Impact Score 353+635  597+1020  7.46+8.86 9.80+£10.00  0.005
Total Score 656+ 645  1038+9.01  10.69+811  18.12+11.00 <0.0001

W NN = O
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P
N 229 N 10 N 81
Symptom Score 2527 +£12.77 26.91 + 14.88 23.48 £9.57 0.55
Activity Score 6.53 = 14.07 14.08 + 14.81 7.50+13.34 0.59
Impact Score 5.04+10.94 5.46 +6.89 5.62 +8.50 0.93
Total Score 8.67+10.91 10.147 £ 10.26 8.92 +7.816 0.94
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4-30

Total
Symptom Activity Impact
B SE
B SE B SE B SE
-3.63 3.92 492 3.71 421 2.50 422 271
<50/>50
045 1.50 -0.40 1.37 042 0.97 0.59 0.99
/
0 ref ref ref ref
1 5160 1.82 417" 1.66 266 1.18 3.88° 1.21
2 92" 26 2.15 2.54 415" 1.77 424" 1.75
3 156" 3.75 15.847"  3.40 6.4 242 11.58" 2.44
ref ref ref ref
0.53 5.77 1.55 1.56 1.76 1.11 1.12 1.13
-0.90 1.72 1.92 547 1.41 3.90 1.23 3.76

"P<0.05 P<0.01,P<0.001,ref = reference
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4-31

Sym Act Imp Tot FVC FEV] FEVI% MEFR PEFR FEF25% FEFSO% FEF75%

*

Sym 1.0 0317 0.34770.51™" 0.08 0.0003 -0.16" -0.13" -0.07 -0.08 -0.12° -0.07

Act 1.0 0.69™ 0.88" -0.14" -0.15" -0.04 -0.13" -0.09 -0.08 -0.11" -0.10
Imp 1.0 092 -0.04 -0.06 -0.05 -0.12 -0.03 -0.06 -0.11 -0.08
Tot 1.0 -0.07 -0.11 -0.08 -0.15" -0.07  -0.09 -0.13°  -0.10
FVC 1.0 0.90™" -0.18" 036 045" 042" 0337 0237
FEV, 1.0 0217 062770617 0617 0577 0537
FEV 1.0 0597 0347 0477 0607 0.67
MEFR 107 066 0787 0927 0.69
PEFR 1.0 090" 0587 0377
FEF,s0, 1.0 0.72"" 047
FEFsq, 1.0 0.68""
FEF;sy, 1.0

© p <0057 p <00L," p <000l
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B 4[] sapei s & Thoracic dust
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I~ 12 (0.05 micrometers)

1 001>

‘ TOTRHIL
| T W BRSPS F-m= |
TaT= 015 |
[EEf |
| | | ‘ A 1O
bkl i ool 2 00a2  0.000045
= Q000 0.000000
1 bl & 037 0. a0s5550
i Total concentration. i = {7a= 0. 02226 1
: B 0524 0.00e497
sampling period in seconds. = 0171 AL A2 0
, S 0171 0.0013%283)
Concentration per stage. 9 0034 0. 000503 |
10 2024 0.0002%7
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