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Figure 2.  All Company and Non-Company Patients with 
Noise-Induced Hearing Loss Reported to the Michigan

 Department of Consumer and Industry Services: 1985-2000
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Figure 3.  All Company and Non-Company Patients with Noise-Induced 
Hearing Loss Reported in 2000: Age Range* by Reporting Source
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* Age was unknown for 11 individuals reported by company medical departments and 40 individuals 
reported by non company hearing health professionals.
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Figure 4.  All Company and Non-Company Patients with Noise-Induced 
Hearing Loss Reported in 2000: Number of Employees* at the Company 

Where Exposure to Noise Occurred
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* Number of employees was unknown for 822 individuals reported by non company hearing health professionals.



1900s 1910s 1920s 1930s 1940s 1950s 1960s 1970s 1980s

Decade of Birth

0

5

10

15

20

25

30

35

Percent of Patients

Figure 5.   Patients with a Fixed Hearing Loss:  
Distribution of Decade of Birth,* Michigan 1992-2000
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* Decade of birth was unknown for 26 patients.
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Figure 6.   All Interviewed Patients with a Fixed Hearing Loss:  
Total Duration of Years Worked* in Noise, Michigan 1992-1995 and 1996-2000
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*  Duration was unknown for 151 patients identified between 1992 and 1995 and for 441 patients identified between 1996 and 2000.
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Figure 7.   All Interviewed Patients with a Fixed Hearing Loss:  
Distribution of Decade of First Exposure* to Noise, Michigan 1992-1995 and 1996-2000
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* Decade  was unknown for 183 patients identified between 1992 and 1995 and for 529 patients identified between 1996 and 2000.





Table 2. All Company and Non-Company Patients with Noise-Induced 
Hearing Loss Reported in Calendar Year 2000:  Number of 

Employees at the Company Where 
Exposure to Noise Occurred

Total           STS**     Fixed Loss***

Number of Employees Number Percent Number Percent Number Percent

    <25     6   (0.4)      0      --    6   (2.8)

    25-100    27   (1.9)     17   (1.4)   10   (4.6)

    100-500    62   (4.3)     41   (3.4)   21   (9.6) 

    500+ 1337  (93.4)  1156  (95.2)  181  (83.0)

   
    Total* 1432 (100.0)  1214 (100.0)

 
 218  (100.0)

 
      *Number of employees was unknown for 822 companies reported by private practice health professionals.
    **STS=Standard Threshold Shift, reported by company.
  ***Fixed=reported by audiologist/otolaryngologist in private practice.
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Table 3.  Calendar Year 2000 Occupational Disease Reports of 
Noise-Induced Hearing Loss:  Industry of Patients Reported

Standard Industrial Classification (SIC)*
Number of
Patients     Percent

STS****
Number of
Patients     Percent

Fixed Loss*****
Number of
Patients    Percent

Agriculture/Forestry (01-08) 7   (0.3) 0     ---- 7   (0.8)

Construction (15-17) 156   (7.3) 0     ---- 156 (16.8)

Manufacturing (20-39)
   Food (20) 11   (0.5) 7   (0.6) 4   (0.4)
   Apparel (23) 1 (<0.1) 0     ---- 1   (0.1)
   Lumber (24) 3   (0.1) 1   (0.1) 2   (0.2)
   Furniture (25) 15   (0.7) 13   (1.1) 2   (0.2)
   Paper (26) 6   (0.3) 0    ---- 6   (0.6)
   Printing (27) 4   (0.2) 0    ---- 4   (0.4)
   Chemicals (28) 16   (0.7) 7   (0.6) 9   (1.0)
   Rubber (30) 44   (2.1) 39   (3.2) 5   (0.5)
   Stone/Clay/Glass (32) 9   (0.4) 8   (0.7) 1   (0.1)
   Primary Metals (33) 204   (9.5) 40   (3.3) 164 (17.7)
   Metal Fabrication (34) 200   (9.3) 145  (11.9) 55   (5.9)
   Machinery (35) 20   (0.9) 10    (0.8) 10   (1.1)
   Electronics (36) 69   (3.2) 68    (5.6) 1   (0.1)
   Transportation (37) 1114 (52.0) 869  (71.6) 245 (26.4)
   Instruments (38) 1 (<0.1) 0    ---- 1   (0.1)
   Miscellaneous Mfg Industries (39) 24   (1.1) 5    (0.4) 19   (2.0)
Transport./Comm. Svcs. (40-49) 102   (4.8) 1    (0.1) 101 (10.9)
Retail Trade (52-59) 4   (0.2) 0    ---- 4   (0.4)
Finance, Insurance & Real Estate (60-67) 2   (0.1) 0    ---- 2   (0.2)
Services (70-89)
   Business (73) 2   (0.1) 0     ---- 2   (0.2)
   Automotive Repair (75) 3   (0.1) 0     ---- 3   (0.3)
   Repair (76) 3   (0.1) 0     ---- 3   (0.3)
   Recreation (79) 1 (<0.1) 0      ---- 1   (0.1)
   Health (80) 26   (1.2) 0      ---- 26   (2.8)
   Education (82) 38   (1.8) 1     (0.1) 37   (4.0)
   Engr./Mgt. (87) 1 (<0.1) 0      ---- 1   (0.1)
   Private Households (88) 8   (0.4) 0      ---- 8   (0.9)
   Miscellaneous Services (89) 1 (<0.1) 0      ---- 1   (0.1)

00Public Admin. (91-97)
   Government (91) 15   (0.7) 0      ---- 15   (1.6)
   Police (92) 11   (0.5) 0      ---- 11   (1.2)
   Admin. Economic Programs (96) 1 (<0.1) 0      ---- 1   (0.1)
   Military (97) 21   (1.0) 0      ---- 21   (2.3)

Total 2143 (99.6)** 1214 (100.1)** 929*** (99.9)**

       *Standard industrial Classification (1987 Manual).
      **Percentage does not add to 100 due to rounding. 
    ***SIC was unknown for 111 patients reported by private practice health professionals.
  ****STS=Standard Threshold Shift, reported by company.
*****Fixed=reported by audiologist/otolaryngologist in private practice.



Table 4. Patients with a Fixed Hearing Loss: Type of Industry at Any
Company Exposed to Noise: Michigan 1992-1995 and 1996-2000

1992-1995 1996-2000

Standard Industrial Classification (SIC)* #         % #         %

Agricultural Production & Services (01-07) 35       (3.4) 74       (2.1)
Forestry (08) 0          – 5       (0.1)
Mining (10-14)            5       (0.5) 17 (0.5)
Construction (15-17) 83 (8.2) 480 (13.4)
Manufacturing (20-39)
   Food (20) 19 (1.9) 31 (0.9)
   Apparel (23) 4 (0.4) 4 (0.1)
   Wood (24) 13 (1.3) 16 (0.4)
   Furniture (25) 1 (0.1) 17 (0.5)
   Paper (26) 13 (1.3) 48 (1.3)
   Printing (27) 4 (0.4) 35 (1.0)
   Chemicals (28) 14 (1.4) 32 (0.9)
   Petroleum Refining (29) 2 (0.2) 1 (<0.1)
   Rubber (30) 20 (2.0) 34 (0.9)
   Leather (31) 1 (0.1) 3 (0.1)
   Stone/Clay/Glass (32) 17 (1.7) 22 (0.6)
   Primary Metals (33) 55 (5.4) 508 (14.2)
   Metal Fabrication (34) 73 (7.2) 169 (4.7)
   Machinery (35) 55 (5.4) 143 (4.0)
   Electronics (36) 7 (0.7) 21 (0.6)
   Transportation (37) 285 (28.1) 989 (27.6)
   Measuring Instruments (38) 4 (0.4) 4 (0.1)
   Miscellaneous Manufacturing (39) 15 (1.5) 86 (2.4)

Transportation/Communication Services (40-49) 75       (7.4) 254       (7.1)

Trade (50-59) 15       (1.5) 74       (2.1)

Finance, Insurance & Real Estate (60-67) 4 (0.4) 6 (0.2)

Services (70-89)
   Hotels (70) 2 (0.2) 1 (<0.1)
   Personal Services (72) 1 (0.1) 1 (<0.1)
   Telemarketing (73) 4 (0.4) 6 (0.2)
   Automotive Repair (75) 29 (2.9) 47 (1.3)
   Repair (76) 4 (0.4) 14 (0.4)
   Amusement/Recreation (79) 6 (0.6) 16 (0.4)
   Health (80) 9 (0.9) 37 (1.0)
   Education (82) 27 (2.7) 153 (4.3)
   Social Services (83) 0 -- 2 (0.1)
   Parks (84) 1 (0.1) 0 --
   Engineering/Management (87) 2 (0.2) 7 (0.2)
   Geology (89) 1 (0.1) 1 (<0.1)
Public Admin. (91-97) 110 (10.8) 224 (6.3)

Total 1015**    (100.3)*** 3582   (100.0)
    *Standard industrial Classification (1987 Manual).
  **SIC was unknown for 29 companies from patients identified between 1992-1995, and for 26 companies from          
        patients identified between 1996-2000.
***Percent does not add to 100 due to rounding.
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Table 5. All Interviewed Patients with a Fixed Hearing Loss: Type of Industry and
Performance of Regular Hearing Testing at Most Recent Company Exposed to Noise: 

Michigan 1992-1995 and 1996-2000

1992-1995 1996-2000
Standard Industrial Classification (SIC)* # Companies % Have Hearing Testing # Companies % Have Hearing Testing

Agricultural Production & Services (01-07) 24 (14) 50 (7)

Mining (14) 2 (**) 9 (50)

Construction (15-17) 46 (3) 361 (9)

Forestry (08) --- 1 (**)

Manufacturing (20-39)

   Food (20) 15 (50) 17 (69)
   Apparel (23) 2 (0) 2 (100)
   Wood (24) 7 (29) 14 (8)
   Furniture (25) --- 10 (33)
   Paper (26) 10 (37) 36 (79)
   Printing (27) 3 (0) 17 (36)
   Chemicals (28) 10 (89) 24 (58)
   Petroleum Refining (29) 1 (**) ---
   Rubber (30) 16 (45) 18 (64)
   Leather (31) 1 (**) 1 (0)
   Stone/Clay/Glass (32) 15 (14) 13 (45)
   Primary Metals (33) 37 (45) 437 (54)
   Metal Fabrication (34) 52 (59) 109 (63)
   Machinery (35) 40 (48) 76 (31)
   Electronics (36) 5 (50) 7 (33)
   Transportation (37) 230 (58) 787 (61)
   Measuring Instruments (38) 3 (50) 3 (33)
   Miscellaneous Manufacturing (39) 8 (33) 49 (23)
Transport./Comm. Services (40-49) 58 (57) 200 (56)

Trade (50-59) 13 (14) 51 (10)

Finance, Insurance & Real Estate (60-67) 3 (0) 5 (0)

Services (70-89)

   Hotels (70) 1 (0) 1 (0)
   Personal Services (72) --- 1 (0)
   Telemarketing (73) 2 (100) 4 (0)
   Automotive Repair (75) 14 (22) 23 (0)
   Repair (76) 3 (0) 7 (0)
   Amusement/Recreation (79) 6 (20) 9 (12)
   Health (80) 9 (43) 34 (31)
   Education (82) 25 (11) 138 (50)
   Social Services (83) --- 2 (0)
   Parks (84) 1 (100) ---
   Engr./Mgt. (87) 1 (0) 4 (33)
   Geology (89) 1 (100) 1 (0)
Public Admin. (91-97) 78 (31) 198 (31)

   Total 742** (44) 2719 (44)

    *Standard Industrial Classification (1987 Manual).   
  **There were 29 companies for patients from 1992-1995 with an unknown SIC, and 26 companies for patients from 1996-2000 with an      
         unknown SIC.
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Table 6.  All Interviewed Patients with a Fixed Hearing Loss: 
Number of Employees in Most Recent Company 
Exposed to Noise  by Status of Hearing Testing, 

Michigan 1992-1995 and 1996-2000 

1992-1995 1996-2000

Company Size:
Number of Employees # Companies

% Have
Hearing
Testing # Companies

% Have 
Hearing 
Testing

<25 94 (30) 252 (15)

25-100 83 (22) 196 (27)

100-500 120 (52) 277 (46)

500+ 303 (54) 1203 (59)

Total 600 (45) 1928 (46)

 *There were 171 companies from patients identified 1992-1995 and 817 companies from
    patients identified 1996-2000 with an unknown number of employees.



Table 7.  All Interviewed Patients with a Fixed Hearing Loss: 
Decade Last Worked and Status of Regular Hearing 

Testing at Most Recent Company Exposed to 
Noise, by Industry Type*,

 Michigan 1992-2000

Decade Last Exposed to Noise and Hearing Testing Status

    1940's     1950's 1960's 1970's 1980's 1990's 2000

Industry Type (SIC)**

No. 
of 
Pts.

% 
Have
RHT***

No. 
of 
Pts.

%
Have 
RHT

No. 
of    
Pts.

%
Have 
RHT

No. of
Pts. 

%
Have
RHT

No.
of
Pts.

%
Have
RHT

No.
of
Pts.

%
Have
RHT

No.
of 
Pts.

% 
Have
RHT

Agriculture/Forestry      (01-
08)

 1   0 1  0 2   0 3   0    6   17   33  6 4 0

Mining (13-14)  0 -- 0 -- 0  -- 0   --    3   50    5  60 0 --

Construction (15-17)  0 -- 2  0 6   0  14  11  73   10 180  5 50 14

Manufacturing (20-39) 13  8   24  5  47   0 133  16 374   44 1008  66 147 79

Transportation (40-49)  0 -- 0 -- 2   50  10  38  38   30 144  62 35 56

Trade (50-59)  0 B 1  0 1 100   3   0    3     0  42  8 2 50

Finance (60-67)  0 -- 0 -- 0  --   1   0    0    --   3 0 0 --

Services (70-89)  0 -- 1  0 2   0   3   0  26   13 184  32 26 50

Public Administration (91-
97)

 5 **** 6  0 7   0  12   0  17   38  95  35 14 36

     
  *For 704 Patients, either industry type or decade last exposed to noise was unknown.
**Standard Industrial Classification (1987 Manual).

             ***Regular Hearing Test.
           ****There is no percentage in this column because the status of regular hearing testing was unknown.



Table 8. All Interviewed Patient’s with a Fixed Hearing Loss: 
Decade Last Worked and Status of Hearing 

Protection Availability at Most Recent Company
Exposed to Noise, by Industry Type*, 

Michigan 1992-2000

Decade Last Exposed to Noise and Percent with No Hearing Protection 

1940's 1950's 1960's 1970's 1980's 1990's 2000

Industry Type (SIC)**

No. 
of 
Pts.

% 
Have
HPD***

No. 
of 
Pts.

%
Have 
HPD

No. 
of    
Pts.

%  
Have 
HPD

No. of
Pts. 

%
Have
HPD

No.
of
Pts.

%
Have
HPD

No.
of
Pts.

%
Have
HPD

No.
of
Pts.

%
Have
HPD

Agriculture/Forestry  (01-08)  1 **** 1 **** 2  0 3 33    6  0  33  37 4 50

Mining (14)  0 B 0 B- 0 -B 0    B    3  100    5   100 0 --

Construction (15-17)  0 -- 2    50 6 33 14 30  73  33  180  67 50 65

Manufacturing (20-39)  13 8   24    10  47 11  133 45 374  67 1008  86 147 92

Transportation (40-49)  0 -- 0 -- 2  0 10 13  38  16  144  59 35 82

Trade (50-59)  0 -- 1      0  1  0 3 0    3  0  42  57 2 50

Finance (60-67)  0 -- 0 -- 0 -- 1 0    0  --     3  0 0 --

Services (70-89)  0 -- 1    0 2 50 3 0  26  14  184  69 26 65

Public Administration (91-97)  5 **** 6  50 7 0 12 40  17  82    95  69 14 93
     

  *For 704 Patients, either industry type or decade last exposed to noise was unknown.
**Standard Industrial Classification (1987 Manual).

         ***Hearing Protection Device (ear plugs or muffs).
       ****There is no percentage in this column because the availability of hearing protection was unknown.
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Table 9.  All Interviewed Patients with a Fixed Hearing Loss:
Decade Last Worked and Status of Regular Hearing Testing 

at Most Recent Company Exposed to Noise, 
by Industry Size*, Michigan 1992-2000

Company Size (Number of Employees)

       <25 25-100 100-500 500+

       

 No. 
 of 
 Pts.

% 
with 
HCP**

   No. 
   of 
   Pts.

%
with  HCP

No. 
of  
Pts.

%
with  HCP

No. 
of
Pts. 

%
with 
HCP

1940's   1    0   1   0   0   --   8  13

1950's 5   0   3   0   5  20  14   0

1960's 7   0   5 25   9  13  31   0

1970's 17   6  19 11  18  11  82  22

1980's 38 18  38 19  54  27 279  47

1990's 227 18 182 27 255  55 812  67

2000 30 29     12 55  39  70   82  72
     

*For 1243 patients, either company size or decade last exposed to noise was unknown.
             **Hearing Conservation Program.
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Table 11.  Ninety-One Companies Inspected Where Patient Reported 
They Had Not Received Audiometric Testing: 

Michigan 1992-2000

Industry (SIC)*
Total Number of
Inspections
     #     %

Hearing Conservation 
Program (HCP)
Required
        #        (%)

Citation Issued 
Re: HCP

Total Number of
Employees Exposed to
Noise

Agricultural Services (07)     1   (1.1)         1    (100.0) --

Construction (15-17)     1   (1.1)        * *        Deficient   -
No HCP     1

  -
562

Manufacturing (20-39)   67 (73.6)       41      (61.2)   Deficient   21 (51.2) 

No HCP   11 (26.8)

2600

1416

Transportation (40-49)     2  (2.2)        0         (B)    

Trade (50-59)     7  (7.7)        1       (14.3) Deficient    -
No HCP     1 (100.0)  

B
14

Services (70-89)     9  (9.9)        5       (55.6) Deficient    -
No HCP     3   (60.0)

B
40

Government (91-97)     4 (4.4)        3       (75.0) Deficient    2   (66.7)

No HCP    -

700 (# employees
unknown for 1 compan
  -

  *Standard Industrial Classification (1987 Manual).
 **Construction has separate regulations that require a less comprehensive program.













Table 17. Most Recent Decade Where 497 Patients With Noise-Induced Hearing Loss Were 
Exposed to Noise in the Construction Industry: Status of 

Regular Hearing Tests and Use of Hearing 
Protection, Michigan 1992-2000

Regular Hearing Tests Given Hearing Protection

Total Patients No Yes Unk. No Yes Unk.

Decade* Number Percent Number Percent Number Percent Number Number Percent Number Percent Number

1930-
1949

2   (0.5) 1 (100) 0 -- 1 2 (100) 0 B 0

1950-
1959

8   (2.0) 7 (100) -- -- 1 6  (86) 1 (14) 1

1960-
1969

24   (6.0) 18 (100) -- -- 6 16  (94) 1 (6) 7

1970-
1979

33   (8.2) 24  (92) 2 (8) 7 19  (79) 5     (21) 9

1980-
1989

91  (22.7) 51  (91) 5 (9) 35 35  (70) 15 (30) 41

1990-
1999

193  (48.1) 130  (96) 6 (4) 57 44  (37) 76 (63) 73

2000-
2001

50  (12.5) 18  (86) 3 (14) 29 9  (35) 17     (65) 24

Total 401 (100.0)  249  (94) 16      (6) 136 131  (53) 115 (47) 155

  *Decade was unknown for 96 individuals. 
             














