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Figure 1.  Number of Confirmed Cases of Work-Related Asthma 
by Year and Type
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Figure 2.  Overlap of Reporting Sources for Confirmed  
Work-Related Asthma Patients:  1988-1999*
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* Diagram represents 1,541 individuals initially reported from 1988-1999.
   N's represent the total number for that source.  Numbers in parentheses represent the overlap of reporting sources.  
   Reporting Source Codes: HDC=Hospital Discharge Data; PR=Physician Referral; DL=Department of Labor;    
   ICFU=Index Case Follow-Up; MSHA=Mine Safety and Health Administration.
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Figure 3.  Distribution of Confirmed Work-Related Asthma
Patients by County of Exposure: 1988-2000
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Oakland  and Wayne counties had the highest number of work-related asthma patients,
with 219 and 424 individuals, respectively.

*County of exposure was unknown for 10 patients.  Eighteen patients were exposed to an allergen out-of-state.
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Figure 4.  Average Annual Incidence Rates of
Work-Related Asthma Among Michigan Workers

by County of Exposure: 1989-1998*
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*Rate per 100,000 among Michigan workers. Source: MESC 1993 Annual Average Labor Statistics for Employment by
Place of Work.  In 1993, there were a  total of  3,982,000 Michigan workers.
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Figure 5.  Major Industry Type for  
Confirmed Work-Related Asthma Patients: 1988-2000*
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*Number of patients in parentheses, percent below.

(n=42)
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Table 1. Number of Confirmed Cases of Work-Related Asthma by
Year and Type

Disease Status*

Year OA POA AA RA TOTAL

1988 23 7 0 1 31

1989 43 12 3 5 63

1990 87 35 14 8 144

1991 55 30 14 16 115

1992 81 37 14 18 150

1993 75 69 13 19 176

1994 65 59 15 13 152

1995 56 35 19 17 127

1996 60 60 24 11 155

1997 53 74 19 16 162

1998 44 76 18 9 147

1999 44 58 11 6 119

2000 36 42 13 6 97

Total 722 594 177 145 1638

*OA = occupational asthma; POA = possible occupational asthma; AA = aggravated asthma; RA = reactive airway dysfunction syndrome.
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Table 3.  Annual Incidence Rates of Work-Related Asthma Among
Michigan Workers by Major Metropolitan 

Area:  1990-1998

Clinton-Eaton-
Ingham

Kent-Ottawa-
Muskegon-Allegan

Saginaw-Bay-
Midland

Detroit
MSA**

Total (all
Michigan)

1990 1.4  (3) 2.2 (8) 2.4 (4) 3.0 (58) 3.6 (144)

1991 3.8  (8) 1.4 (5) 4.3 (7) 2.7 (50) 2.9 (114)

1992 5.6 (12) 0.7 (3) 1.8 (3) 4.6 (86) 3.8 (150)

1993 3.7  (8) 1.3 (6) 1.8 (4)   6.4 (121) 4.4 (176)

1994 1.8  (4) 3.5 (7) 1.8 (3)  4.4 (85) 3.7 (152)

1995 2.2  (5) 1.2 (6) 1.7 (3)  3.4 (69) 2.9 (122)

1996 1.3  (3) 0.9 (5) 2.9 (5)  4.0 (91) 3.4 (149)

1997 2.2  (5) 1.1 (6) 4.5 (8)  3.7 (77) 3.5 (156)

1998 2.6 (6) 1.4 (8) 3.9 (7) 3.7 (79) 3.1 (141)

*Rate per 100,000 Michigan workers.  Rate, number of cases in parentheses. 
    Source: MESC Annual Average Labor Statistics for Employment by Place of Work, for each year 1990-1998 separately.

             **MSA=Metropolitan Statistical Area. For the years 1990-1995, includes Lapeer, Livingston, Macomb, Monroe, Oakland, St. Clair,            
           and Wayne counties. For 1996, 1997, and 1998, does not include Livingston county because of a change in the counties associated                 
      with certain MSA’s (including  Detroit), beginning in 1996.



Table 4. Primary Industrial Exposure for Confirmed Work-Related 
Asthma Patients: 1988-2000

Industry (SIC Code)*
Number of Cases 

1988-2000**
Number of    
Employees***

 Ann. Average 
  Inc.
Rate**** 
     1989-1998

MANUFACTURING (20-39)
Automobile (37) 710 (43.3)   279,000 20.9 (583)
Ind. & Comm. Mach. & Computer Equipment (35) 63   (3.8)   117,000 4.9 (57)
Fabricated Metal Products (34) 72   (4.4)   116,000 5.8 (67)
Rubber and Misc. Plastic Products (30) 65   (4.0)     55,000 10.5 (58)
Foundries (33) 55   (3.4)     36,000 13.3 (48)
Food and Kindred Products (20) 31   (1.9)     44,000 6.6 (29)
Printing and Publishing (27) 16   (1.0)     45,000 2.9 (13)
Paper and Allied Products (26) 15   (0.9)     21,000 6.2 (13)
Lumber and Wood (24) 16   (1.0)     15,000 8.0 (12)
Electrical Equipment (36) 13   (0.8)     30,000 4.0 (12)
Furniture and Fixtures (25) 8   (0.5)     34,000 1.5 (5)
Apparel Made from Fabric (23) 2   (0.1)     18,000 1.1 (2)
Other Durables (32,38,39) 38   (2.3)     41,000 7.8 (32)
Other Nondurables (22,28,29,31) 67   (4.1)     50,000 11.4 (57)
WHOLESALE AND RETAIL TRADE (50-59)
Wholesale-Nondurable Goods (51) 11   (0.7)     72,000 1.4 (10)
Food Stores (54) 11   (0.7)   101,000 1.1 (11)
Eating and Drinking Places (58) 8   (0.5)   262,000 0.3 (7)
Wholesale-Durable Goods (50) 11   (0.7)   125,000 0.9 (11)
Automotive Dealers and Gasoline Services (55) 8   (0.5)     76,000 0.5 (4)
General Merchandise Stores (53) 4   (0.2)   120,000 0.3 (4)
Miscellaneous Retail (52, 56, 57,59) 6   (0.4)   141,000 0.3 (4)
SERVICES
Health (80) 147   (9.0)  331,000 3.6 (119)
Education (82) 51   (3.1)    38,000 11.8 (45)
Automotive Repair (75) 10   (0.6)    34,000 2.4 (8)
Business (73) 13   (0.8)  203,000 0.6 (12)
Social Services (83) 7   (0.4)    74,000 0.9 (7)
Engineering, Accounting, etc. (87) 6   (0.4)    83,000 0.7 (6)
Other Services (70,72,76,79,81,86,89) 38   (2.3)  254,000 1.3 (34)
CONSTRUCTION AND MINING  (10-17)
Special Trade Construction (17) 30   (1.8)    89,000 2.9 (26)
Other Construction (15-16) 8   (0.5)    43,000 1.9 (8)
Mining (10-14) 4   (0.2)      9,000 4.4 (4)
MISCELLANEOUS INDUSTRIES
Government (91-97) 51   (3.1)  640,000 0.7 (46)
Transportation and Utilities (40-49) 26   (1.6)  156,000 1.5 (23)
Finance, Insurance and Real Estate (60-67) 8   (0.5)  192,000 0.4 (8)
Agricultural Production and Services (01,02,07) 5   (0.3)    90,000 0.3 (3)
Unknown 4   (0.2)         – – (3)

TOTAL 1638 (100.0) 3,982,000 3.5 (1388)

        *Standard Industrial Classification.
      **Number of cases, percentages are in parentheses.
    ***Source:MESC 1993 civilian labor force and industrial employment estimates.
  ****Average annual incidence rate, total number of cases for 1989-1998 are in parentheses.  Rates are based on average number of cases 
          from 1989-1998 per 100,000 adult workers in each industrial category.



Table 5. Primary Industrial Exposure for Confirmed 
Work-Related Asthma Patients: 1990-1998

INDUSTRY (SIC code*) 1990** 1991 1992 1993 1994 1995   1996 1997 1998

Manufacturing (20-39)           

Food & Kindred Products (20) 20.0   (9)  6.7   (3)   2.3   (1)  --      (0)  2.3   (1)   4.4   (2)  6.8   (3)  4.9  (2) 7.5  (3)

Chemicals & Allied Product & Petroleum Refining
(28,29)

17.0   (8)  4.3   (2) 14.0   (7) 12.0   (6)  7.8   (4) 14.3   (7) ***   (3) ***  (7) ***  (5)

Rubber & Misc. Plastic Products (30)  9.3   (5) 19.6  (10)  --      (0)  7.3   (4) 11.3   (7) 15.1  (10) 10.4  (7) 13.2 (9) 4.5   (3)

Foundries (33)  9.5   (4) 23.7   (9)  8.1    (3) 19.4   (7) 18.9   (7)  5.4   (2) 18.9  (7)   8.1 (3) 10.5 (4)

Fabricated Metal Products (34)  6.6   (8)  4.4   (5)  2.6    (3)  3.4   (4)  5.7   (7)  3.1   (4) 12.5 (16)   8.6 (11)  4.7  (6)

Industrial & Commercial Machinery 
& Computer Equipment (35)

 6.3   (8)  1.7   (2)  6.1    (7)  8.5  (10)  6.6   (8)  3.0   (4)   3.0  (4)   2.2 (3)  3.7  (5)

Automobile (37) 19.0  (56) 15.6  (44) 28.7  (82) 26.5  (74) 25.0  (71) 17.3  (51) 21.1 (59) 21.1(61) 23.7 (65)

Other Durables (38,39) 19.2   (5)  8.0   (2)  4.9   (2)  9.8   (4)  --     (0)  --     (0)   6.7  (3)   4.4 (2)  6.5  (3)

Miscellaneous Industries

Special Trade Construction (17)  1.1   (1)  2.3   (2)  4.6   (4)  6.7   (6)  3.2   (3)  0.9   (1)   1.7  (2)   0.8 (1)  2.4  (3)

Transportation & Utilities (40-49)  0.6   (1)  1.3   (2)  1.9   (3)  4.5   (7)  2.5   (4)  1.2   (2)    B   (0)   0.6 (1)  0.6  (1)

Health (80)  1.6   (5)  1.9   (6)  3.4  (11)  3.6  (12)  3.8  (13)  3.7  (13)   3.3 (12)   6.3 (23)  6.0 (22)

Education (82)    5.4   (2)  5.3   (2)  8.1   (3) 21.1   (8)  7.7   (3) 10.2   (4) 18.6 (8) 20.5 (9) 11.4 (5)

Government (91-97)  8.1   (5)  6.6   (4)  7.9   (5) 14.3   (9)  6.3   (4)  1.1   (7)  0.8  (5)   0.5 (3)   0.5 (3)

Total (all industries)  3.4 (144)  2.8 (114)  3.5 (150)  4.0 (176)  3.4 (152)  3.0 (127) 3.3 (152)   3.2 (161) 3.0 (147)

     *Standard Industrial Classification.
     **Annual Incidence rate; number of cases for that year are in parentheses. Rates are based on the number of cases per 100,000 adult workers in Michigan for each year separately. 
         Source: MESC Annual Average civilian labor force and industrial employment estimates.
   ***Denominator not available in 1996, 1997 and 1998.
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Table 10.  Persistence of Symptoms and Medication
Use in Confirmed Work-Related Asthma Patients: 1988-2000

                Symptoms      Asthma Medications
Exposure Status Total* Yes Less     Yes            Less 

Still Exposed      464       442 (95.3)    154 (33.2)      392 (84.5)      98 (21.1)

No Longer Exposed       1057    884 (83.6)   528 (50.0)      810 (76.6)     316 (29.9)
                                               
                              _____________________________________________________________

Total           1521           1326 682     1202    414

*Total number of cases: 1521.  Information missing on 117 individuals.  Number of patients, percentages are in parentheses.








