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Figure 1.  Number of Individuals Confirmed 
with Silicosis by Year Reported*
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* Total number of individuals: 745.



Figure 2.  Overlap of Reporting Sources for Confirmed Individuals 
with Silicosis:  1987-1999*
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*  Diagram represents 765 individuals initially reported from 1987-1999.
    Numbers in parentheses represent the overlap of reporting sources.  
    HDC=Hospital Discharge Data; DC=Death Certificate; PR=Physician Referral;    
    DL=Department of Labor; ICFU=Index Case Follow-Up.
    N's represent the total number for that source.

**There was also an overlap of HDC-DC-DL for eight individuals, an overlap of HDC-PR-DL-DC 
     for one individual, and an overlap of HDC-DC-ICFU for one individual.   
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Figure 3.  Distribution of Decade of Birth for Individuals 
Confirmed with Silicosis: 1985-2000* 
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* Total number of individuals: 826.
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Figure 4.  Distribution of Decade When Silica Exposure Began for Individuals 
Confirmed with Silicosis: 1985-2000* 
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* Total number of individuals: 799.  Unknown decade for 27 individuals.
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Figure 5.  Distribution of Years Worked at a Silica Exposed Job for Individuals 
Confirmed with Silicosis: 1985-2000* 
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* Total number of individuals: 797.  Unknown decade for 29 individuals.
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Figure 6.  Distribution of Individuals Confirmed with Silicosis
by County of Exposure: 1985-2000
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Total Michigan Individuals: 755*

Muskegon, Saginaw and Wayne counties had the highest number of individuals with silicosis,
with 194, 128 and 209 individuals, respectively.

*Fifty-eight individuals were exposed to silica out-of-state, and thirteen individuals had an unknown county of exposure.

17



Figure 7.  Average Annual Incidence Rate of  Silicosis Among
African American Males by County of Exposure: 1987-1998*
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*Rate per 100,000 among African American men age 40+.  Numerator is the average number of individuals with silicosis
for the years 1987-1998; denominator is the 1990 U.S. Census population data for African American men age 40 and

older, by county.  In 1990, there were 174,325 African American males 40 years and older living in Michigan.



Figure 8.  Average Annual Incidence Rate of  Silicosis Among
White Males by County of Exposure: 1987-1998*
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*Rate per 100,000 among white  men age 40+.  Numerator is the average number of individuals with silicosis for the
years 1987-1998; denominator is the 1990 U.S. Census population data for white  men age 40 and older, by county.  In

1990, there were 1,410,341  white males 40 years and older living in Michigan.
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Figure 9.  Severity of X-Ray Results* by Smoking Status for 
Individuals Confirmed with Silicosis** 1985 - 2000 
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*   BE=Biopsy Evidence; UNK=Unknown; 1-3=International Labor Organization categorization system for grading pneumoconioses; 
    Category 1=1/0, 1/1, 1/2; Category 2=2/1, 2/2, 2/3; Category 3=3/2, 3/3, 3/+; PMF=Progressive Massive Fibrosis.
** Total number of individuals: 813.  Unknown smoking status for 13 individuals.
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Table 1.  Number of Confirmed Individuals with Silicosis 
by Year and Reporting Source*

PR HDC DC DL ICFU Total

<1988 N/A** 67 35 42 N/A 144

1988   N/A 56 6 7 N/A 69

1989 7 40 9 4 3 63

1990 5 44 0 6 1 56

1991 5 36 1 6 0 48

1992 16 54 6 2 0 78

1993 6 31 1 4 0 42

1994 7 36 1 28 0 72

1995 27 35 3 1 0 66

1996 28 35 0 0 0 63

1997 13 48 1 0 0 62

1998 10 28 1 0 0 39

1999 5 14 0 1 0 20

2000 4 0 0 0 0 4

All Years 133 524 64 101 4 826

    *PR=physician referral; HDC=hospital discharge data; DC=death certificate; DL=department of labor; ICFU=index case follow up.
   **N/A = not applicable - reporting by this source was not active in this year.
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Table 3. Percent Predicted Forced Vital Capacity (FVC)  
by X-Ray Results and Cigarette Smoking Status 

 for Individuals Confirmed with Silicosis*  
for the Years 1985-2000 

 
                                      Percent Predicted FVC** 

 
 <60% 60-79%        80% 

 
X-Ray Results 

Ever  
Smoked 

Never 
Smoked 

Ever 
Smoked 

Never 
Smoked 

Ever 
Smoked 

Never 
Smoked 

    #   % #   % #   % #   % #   % #    % 

Biopsy Evidence     6 (35.3) 0 -- 8 (47.1) 1 (33.3) 3 (17.6) 2 (66.7) 

Unknown Severity 3 (30.0) 1 (33.3) 4 (40.0) 1 (33.3) 3 (30.0) 1 (33.3) 

Category 1 41 (24.8) 15 (33.3) 56 (33.9) 11 (24.4) 68 (41.2) 19 (42.2) 

Category 2 29 (30.5) 18 (42.9) 31 (32.6) 12 (28.6) 35 (36.8) 12 (28.6) 

Category 3 10 (27.8) 12 (63.2) 15 (41.7) 3 (15.8) 11 (30.6) 4 (21.1) 

PMF 33 (35.5) 15 (34.1) 32 (34.4) 15 (34.1) 28 (30.1) 14 (31.8) 
 

 
Total 

 
122 

 
(29.3) 

 
61 

 
(39.1) 

 
146 

 
(35.1) 

 
43 

 
27.6) 

 
148 

 
(35.6) 

 
52 

 
(33.3) 

 
 
    *Total number of individuals: 572.  Information was missing for 254 individuals. 
**Number, percentage in parentheses.  Percentages represent the proportion of individuals in each of the     
     x-ray result categories, within smoking status category (ever or never).  



24

Table 4. Ratio of Forced Expiratory Volume in 1 Second (FEV1) Divided by 
Forced Vital Capacity (FVC) by X-Ray Results and Cigarette 

Smoking Status for Individuals Confirmed with 
Silicosis* for the Years 1985-2000

FEV1/FVC**

<40 % 41%-59% 60-74% >75%

X-Ray Results
Ever
Smoked

Never
Smoked

Ever
Smoked

Never
Smoked

Ever
Smoked

Never
Smoked

 Ever     
Smoked

Never
Smoked

  #     %  #     %  #      %   #      %   #       %    #     %     #     %   #     %
Biopsy Evidence   2 (11.8)  1 (33.3)  3  (17.6)   0      (–)   6   (35.3)   2 (66.7)     6 (35.3)   0      (–)
Unknown Severity   0      (–)  0      (–)  0       (–)   0      (–)   1   (14.3)   2 (66.7)     6 (85.7)   1 (33.3)
Category 1 16   (9.8)  2   (4.4) 35 (21.3)   3   (6.7)  59  (36.0) 14 (31.1)   54 (32.9) 26 (57.8)
Category 2  4    (4.4)  2   (4.8) 18 (20.0)   6 (14.3)  38  (42.2) 12 (28.6)   30 (33.3) 22 (52.4)
Category 3  1    (2.9)  1   (5.3)   6 (17.1)   0      (–)   5   (14.3)   6 (31.6)   23 (65.7) 12 (63.2)
PMF 13 (14.4)  4   (9.1) 27 (30.0) 10 (22.7)  29  (32.2) 13 (29.5)   21 (23.3) 17 (38.6)

Total 36   (8.9) 10  (6.4) 89 (22.1) 19 (12.2) 138 (34.2) 49 (31.4) 140 (34.7) 78 (50.0)

  *Total number of individuals: 559. Information was missing for 267 individuals. 
**Number, percentage in parentheses. Percentages represent the proportion of 
    individuals in each of the x-ray result categories, within smoking status
    category (ever or never).
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Table 5.  Status of Facilities Where 826 Individuals
Confirmed with Silicosis for the Years

1985-2000 were Exposed to Silica

     Number of
     Individuals
     Represented

Number of
Facilities

Percent of 
Facilities

Inspections          384   72             (23.5) 
Closed          309 107             (35.0) 
Out of State            51   47             (15.4)
Scheduled for Inspection             3     3              (1.0)
No Longer Use Silica            22    20              (6.5)
Unknown            26    26              (8.5)
Building Trade            30    30              (9.8)
Inspected by  MSHA*                1      1              (0.3)

Total         826  306            100.0                  

 
       *MSHA = Mine Safety and Health Administration.
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Table 7.  Summary of Calculations Used to Estimate the Total 
Number of Newly Diagnosed Cases of Silicosis in the  

United States, 1987-1996 
 
 

Number of Death Certificates which Mentioned Silicosis in the 
     United States, 1987-1996 
Multiply by Proportion of Confirmed Silicosis-Related Deaths 
      in Michigan, 1987-1996 

 
2787 

 
X   0.7727 

 
Estimated Number of Confirmed Silicosis-Related Deaths 
      in the United States, 1987-1996 
Multiply by Ratio of Number of Living and Deceased Silicosis 
      Cases to Those Deceased in Michigan, 1987-1996 

 
2154 

 
X       7.46 

 
Estimate of Number of Silicosis Cases in the United States 
       That Would Have Been Reported in 1987-1996 if There  
       had Been National Surveillance 

Multiply by the Ratio of Estimated Total Number of Silicosis Cases 
       to Those Actually Reported to the Surveillance System in 
       Michigan, 1987-1996 

 
 

16,069 
 
 

      X       3.89 
 

Estimate of the Total Number of Newly Diagnosed Cases of                                              
Silicosis in the United States, 1987-1996 

 
           62,508 
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Table 8.  Results by Initial Report Source for Number of Reports,  
Confirmed Cases, Worksites Identified, Worksites  

Inspected, Problem Worksites and Silica  
Problem Worksites, Michigan 1989-1995 

 
  

Hospital 
Physician  
   Report 

Workers'  
   Comp         

   Death 
Certificate 

 
Total 

   # %   # %    # %  #  %  

Total Case Reports 492 (65) 129 (17)   92 (12)  44   (6)    757 
 

Confirmed Cases 317 (67)   78 (17)   52 (11)  23   (5)    470 
 

Worksites Identified 103 (74)   21 (15)     6   (4)  10   (7)    140 
 

Worksites Inspected   32 (64)   12 (24)     3   (6)    3   (6)      50 
 

Problem Worksites   22 (58)   10 (26)     3   (8)    3   (8)      38 
 

Silica Problem Worksites   17 (59)     8 (28)     1   (3)    3 (10)      29 
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Table 9.  Reporting Source and Public Costs By Initial Source of  
Report, Michigan 1989-1995 

 
 Hospital 

Reports 
Physician 
Reports 

Workers'
Comp 

Death 
Certificates 

All 
Sources 

Case Collection Costs      
   Reporting Source Cost per Case $14 $8 $8 $8   $11 
   Public Cost per Case $93 $286 $79 $90 $124 
Worksite Identification Costs      
   Reporting Source       
       Cost per Worksite $29 $12 $35 $16   $25 
       Cost per Problem Worksite $43 $14 $35 $16   $32 
       Cost per Silica Worksite $56 $18 $104 $16   $42 
   Public       
       Cost per Worksite $301 $495 $532 $269 $359 
       Cost per Problem Worksite $437 $594 $532 $269 $473 
       Cost per Silica Worksite $566 $742 $1,597 $269 $620 
Total Costs      
   Reporting Source       
       Cost per Case $22 $20 $22 $17   $20 
       Cost per Worksite $47 $30 $53 $34   $43 
       Cost per Problem Worksite $69 $37 $53 $34   $57 
       Cost per Silica Worksite $91 $45 $159 $34   $74 
       Cost per Affected Workers $1 $4 $5 $1     $1 
       Cost per Silica Affected Worker $1 $4 $5 $1     $1 
    Public       
       Cost per Case $143 $358 $133 $156 $179 
       Cost per Worksite $313 $537 $574 $311 $382 
       Cost per Problem Worksite $454 $644 $574 $311 $503 
       Cost per Silica Worksite $588 $806 $1,723 $311 $659 
       Cost per Affected Worker $6 $69 $54 $10   $10 
       Cost per Silica Affected Worker $6 $76 $54 $16   $11 
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