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Abstract: [ Objective ]To establish a job—exposure matrix( JEM ) of occupational exposure to silica dust from 1953 to 2000
in Shanghai based on accumulated records from the surveillance database of occupational hazards in Shanghai; to draw attention
and lead more discussion to silica dust exposure by introducing JEM. [ Methods | To sort out, analyze, regress and calculate the
surveillance records of silica dust exposure by using EXCEL, ACCESS and STATA software. There were 65 561 parameters in the
database. The industrial health specialists assessed the intensity levels of different industrial categories and occupational categories
based on the related theories and practices; calculated 113 average concentrations by cross—classifying and combining the factors
such as different time periods, occupational rates and occupational rates; then obtained the regression model based upon logarithm
of measured mean concentration( dependent variables )and period of time, and industrial rate and occupational rate( independent
variable ); filled different time periods with dummy variables to fit the regression model with fluctuations in different periods better,
and filled up the missed values with prediction through regression model. [ Results ] This study established a JEM composed
of 144 cells derived from 9 different time periods, four industrial categories and four occupational categories from 1953 to 2000
in Shanghai. The fact that the concentration of silica dust exposure in the workplace had dropped from a very high level to a level
close to or compliant with the health standards in 47 years demonstrated a great achievement made in the occupational health.
However, linear fluctuations also reflected the relevant problems. The meaning, usefulness, methodology, and perspective of JEM
were discussed. [ Conclusion | This study clearly organized the accumulated surveillance records of occupational exposure
to silica dust in Shanghai, established a specialized JEM for occupational health surveillance, occupational disease diagnosis,
epidemiological research as well as labor capability identifying.
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Figure 1 The average concentration of silica dust, 1953-2000, Shanghai
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Table 1 The average concentration of silica dust by period, 1953-2000, Shanghai

B (Pd) AE4Y (Year) Fedb & (n) 950 ( Mean, mg/m’)
1 1953~1960 2047 23.75
2 1961~1965 3914 25.90
3 1966~1970 1295 28.32
4 1971~1975 2237 27.03
5 1976~1980 3270 23.56
6 1981~1985 8150 23.18
7 1986~1989 11626 15.82
8 1992~1995 13292 3.62
9 1996~2000 19730 251

431 (Total ) 65561 12.12
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Table 2 The average concentration of silica dust by industrial category and

occupational category, 1953-2000, Shanghai

173k (Industrial category ) IR ( Oceupational category )

&l GRETES % 5 FERLEL 3754
Rate n Mean ( mg/m® ) Rate n Mean( mg/m"®)

0 510 2.29 0 272 2.49

1 5722 6.58 1 10050 7.27

2 50874 11.79 2 48088 12.32

3 8455 18.46 3 7151 17.97

B3 (Total ) 65561 12.12 BEit(Total ) 65561 12.12
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Table 3 The regression parameters of the intensity of silica dust by period,

industrial category and occupational category, 1953-2000, Shanghai

TiH [BIEES 3
ltem Regression coefficient ! P
Lpd2 0.435 0.93 0.354
Lpd3 -0.538 -1.09 0.279
L.pd4 -0.661 -1.39 0.167
Lpd5 -0.206 -0.43 0.671
Lpd6 -0.589 -1.22 0.227
Lpd7 -0.515 -1.08 0.281
I.pd8 -1.441 -3.03 0.003
Lpd9 -1.855 -3.96 0.001
il 0.496 4.63 0.001
io 0.458 4.28 0.001
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Table 4 The JEM for intensity of silica dust, 1953-2000, Shanghai

B Tl LA To. Ll

Pd 1i, 0 1 2 3 Mean
1953~1960 1 0 2.88% 455% 7.9 1137% 649
1 1 472% 746 11.80 18.66 10.66

1 2 7.75% 1226 19.38  30.64 1751

1 3 1273 2012 31.82 5031 2874
4HB(Total ) 7.02 1110 1755 2775 1585

1961~1965 2 0 4.44%  7.02% 11.10 17.56  10.03
2 1 729 1153 1823 2883 1647

2 2 1197 1893 2994 4733 27.04

2 3 19.66  31.08 49.15 77.71 44.40

4 (Total ) 10.84  17.14  27.11 2774 2449

1969~1970 3 0 1.68*% 2.65% 420% 664 379
3 1 276%  436% 689 1090 622

3 2 452 7.5 1131 1789 1022

3 3 743 1175 1857 2937 1678

2H(Total ) 410 648 1024 1620  9.25

1971~1975 4 0 1.49% 235  371% 587 335
4 1 244 386 610 964 551

4 2 4.00% 633 1001 1583  9.04

4 3 657 1039 1643 2598 1485

4 (Total ) 362 573 9.06 1433 8.19

1976~1980 5 0 234% 370% 585 925 528
5 1 3.84% 607 9.60 1518  8.67

5 2 631% 997 1577 2493 1424

5 3 1035 1637 2588 4093 23.38

4 (Total) 571 9.03 1427 2257  12.90
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6 1 2.62% 414 655 1035 592

6 2 430% 680 1075 17.00  9.71

6 3 7.06  11.16 17.65 2791 1595

4 (Total ) 389 616 973 1539 879

1985~1989 7 0 1.72%  272% 429 679  3.88
7 1 282 446 705 1115 637

7 2 463 732 1158 1830 1046

7 3 7.60% 1202 1830 30.05 17.17

2HB(Total ) 419 6.63 3005 1657  9.47

1992~1995 8 0 0.68% 1.08 170  2.69% 154
8 1 112 177 279 442 252

8 2 183 290 458 725 414

8 3 301 476 753 1190  6.80

453 (Total ) 1.66 263 415 656 375

1996~2000 9 0 045% 071 112 178 101
9 1 074 117  1.84 292 167

9 2 121 191 303 479 274

9 3 1.99% 314 497 786  4.49

438 (Total ) 1.10 1.73 2.74 433 2.48
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Figure 2 The comparison of intensity of silica dust by the concentration of
silica dust exposure by measurement, combination, linear regression and

prediction, 1953-2000, in Shanghai
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