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Table 1.  Distribution of Highest Blood Lead Levels 
(BLLs) Among Adults Reported During 2000 

 
 

 
BLLs (µµg/dL)  Number  Percent 

 
<10  9,786  90.7 

 
10-24  770  7.1 

 
25-29  94  0.9 

 
30-39  93  0.9 

 
40-49  35  0.3 

 
50-59   9  0.1 

 
≥ 60  4  0.04 

 
TOTAL  10,791*  100.04** 

 
 
*In 2000, 11,764 BLL reports were received for 10,791 individuals. 
**Percentages do not add to 100% due to rounding. 
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Table 2.  Distribution of Gender Among Adults Tested 
for Blood Lead in Michigan:  2000 

 
 

 All Blood Lead Level Tests Blood Lead Levels ≥≥ 10 µµg/dL 

Gender Number Percent Number Percent 

Male 7,153 66.3 947 94.2 

Female 3,632 33.7 58 5.8 

TOTAL 10,785* 100.0 1,005 100.0 

 
 
*Gender was unknown for 6 individuals.  
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Table 3.  Distribution of Age Among Adults Tested 
for Blood Lead in Michigan:  2000 

 
 

 
 All Blood Lead Level Tests Blood Lead Levels ≥≥ 10 µµg/dL 

Age Range Number Percent Number Percent 

16-19 607 5.6 13 1.3 

20-29 1,916 17.8 151 15.0 

30-39 2,541 23.5 252 25.1 

40-49 2,629 24.4 331 32.9 

50-59 1,610 14.9 184 18.3 

60-69 652 6.0 52 5.2 

70-79 516 4.8 16 1.6 

80-89 271 2.5 4 0.4 

90-99 38 0.4 0 0.0 

100 + 11 0.1 2 0.2 

TOTAL 10,791 100.0 1,005 100.0 
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Table 4. Distribution of Race Among Adults Tested 
for Blood Lead in Michigan:  2000 

 
 
 

 All Blood Lead Level Tests Blood Lead Levels ≥≥ 10 µµg/dL 

Race Number Percent Number Percent 

Caucasian 3,327 81.2 648 90.8 

African American 664 16.2 56 7.8 

Native American 74 1.8 8 1.1 

Asian/Pacific Islander 13 0.3 0 0.0 

Multiracial 17 0.4 2 0.3 

TOTAL 4,095* 99.9*** 714** 100.0 

 
 
 
 
*Race was unknown for 6,696 individuals. 
**Race was unknown for 291 individuals. 
***Percentages do not add to 100% due to rounding. 
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Table 5.  Distribution of Adults Tested for Blood Lead 
in Michigan by County of Residence:  2000 

 
 

 
County Number Percent  County Number Percent 
Alcona 5 0.05  Keweenaw 1 0.01 
Alger 8 0.08  Lake 2 0.02 
Allegan 36 0.4  Lapeer 48 0.5 
Alpena 14 0.1  Leelanau 4 0.04 
Antrim 8 0.08  Lenawee 131 1.3 
Arenac 24 0.2  Livingston 71 0.7 
Baraga 10 0.1  Luce 16 0.2 
Barry 26 0.3  Mackinac 40 0.4 
Bay 125 1.3  Macomb 642 6.5 
Benzie 15 0.2  Manistee 32 0.3 
Berrien 143 1.5  Marquette 111 1.1 
Branch 18 0.2  Mason 30 0.3 
Calhoun 118 1.2  Mecosta 35 0.4 
Cass 7 0.07  Menominee 6 0.06 
Charlevoix 26 0.3  Midland 232 2.4 
Cheboygan 21 0.2  Missaukee 7 0.07 
Chippewa 55 0.6  Monroe 204 2.1 
Clare 66 0.7  Montcalm 129 1.3 
Clinton 112 1.1  Montmorency 4 0.04 
Crawford 18 0.2  Muskegon 509 5.2 
Delta 26 0.3  Newaygo 34 0.3 
Dickinson 24 0.2  Oakland 991 10.1 
Eaton 46 0.5  Oceana 13 0.1 
Emmet 62 0.6  Ogemaw 8 0.08 
Genesee 553 5.6  Ontonagon 13 0.1 
Gladwin 33 0.3  Osceola 9 0.09 
Gogebic 10 0.1  Oscoda 3 0.03 
Grand Traverse 165 1.7  Otsego 12 0.1 
Gratiot 43 0.4  Ottawa 96 0.1 
Hillsdale 21 0.2  Presque Isle 6 0.06 
Houghton 25 0.3  Roscommon 11 0.1 
Huron 24 0.2  Saginaw 189 1.9 
Ingham 644 6.5  Saint Clair 218 2.2 
Ionia 124 1.3  Saint Joseph 16 0.2 
Iosco 14 0.1  Sanilac 35 0.4 
Iron 4 0.04  Schoolcraft 9 0.09 
Isabella 38 0.4  Shiawassee 110 1.1 
Jackson 81 0.8  Tuscola 28 0.3 
Kalamazoo 305 3.1  Van Buren 54 0.6 
Kalkaska 15 0.2  Washtenaw 438 4.4 
Kent 319 3.2  Wayne 1,867 18.9 
    Wexford 16 0.2 
    TOTAL 9,861* 99.3** 
 
 
*County was unknown for 930 adults. 
**Percentages do not add to 100% due to rounding. 
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Table 6.  Distribution of Adults with Blood Lead 
Levels (BLLs) ≥≥10 µµg/dL in Michigan 

by County of Residence:  2000 
 
 

 
County Number Percent  County Number Percent 
Alcona 1 0.1  Keweenaw - - 
Alger 1 0.1  Lake - - 
Allegan 6 0.6  Lapeer 1 0.1 
Alpena - -  Leelanau - - 
Antrim - -  Lenawee 6 0.6 
Arenac 2 0.2  Livingston 2 0.2 
Baraga 2 0.2  Luce - - 
Barry - -  Mackinac 4 0.4 
Bay 9 0.9  Macomb 41 4.3 
Benzie 2 0.2  Manistee 4 0.4 
Berrien 24 2.5  Marquette 2 0.2 
Branch 2 0.2  Mason 5 0.5 
Calhoun 3 0.3  Mecosta 2 0.2 
Cass - -  Menominee - - 
Charlevoix - -  Midland 4 0.4 
Cheboygan 1 0.1  Missaukee - - 
Chippewa 12 1.2  Monroe 10 1.0 
Clare 4 0.4  Montcalm 72 7.5 
Clinton 47 4.9  Montmorency - - 
Crawford 1 0.1  Muskegon 66 6.9 
Delta 2 0.2  Newaygo 2 0.2 
Dickinson 3 0.3  Oakland 57 5.9 
Eaton 4 0.4  Oceana 1 0.1 
Emmet 3 0.3  Ogemaw 2 0.2 
Genesee 32 3.3  Ontonagon 4 0.4 
Gladwin 2 0.2  Osceola - - 
Gogebic - -  Oscoda - - 
Grand Traverse 2 0.2  Otsego 1 0.1 
Gratiot 17 1.8  Ottawa 13 1.4 
Hillsdale 6 0.6  Presque Isle 2 0.2 
Houghton 1 0.1  Roscommon - - 
Huron 7 0.7  Saginaw 13 1.4 
Ingham 32 3.3  Saint Clair 85 8.8 
Ionia 55 5.7  Saint Joseph 1 0.1 
Iosco - -  Sanilac 5 0.5 
Iron 1 0.1  Schoolcraft - - 
Isabella 2 0.2  Shiawassee 9 0.9 
Jackson 5 0.5  Tuscola 2 0.2 
Kalamazoo 8 0.8  Van Buren 4 0.4 
Kalkaska 1 0.1  Washtenaw 7 0.7 
Kent 31 3.2  Wayne 204 21.2 
    Wexford - - 
    TOTAL 962* 99.4** 
 
*County was unknown for 43 adults. 
**Percentages do not add to 100% due to rounding. 
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Table 7.  Distribution of Adults with Blood Lead 
Levels (BLLs) ≥≥25 µµg/dL in Michigan 

by County of Residence:  2000 
 
 

 
County Number Percent  County Number Percent 
Alcona - -  Keweenaw - - 
Alger - -  Lake - - 
Allegan 3 1.3  Lapeer - - 
Alpena - -  Leelanau - - 
Antrim - -  Lenawee 2 0.9 
Arenac - -  Livingston 1 0.4 
Baraga - -  Luce - - 
Barry - -  Mackinac 1 0.4 
Bay 3 1.3  Macomb 17 7.5 
Benzie - -  Manistee - - 
Berrien 6 2.6  Marquette - - 
Branch 2 0.9  Mason 1 0.4 
Calhoun - -  Mecosta - - 
Cass - -  Menominee - - 
Charlevoix - -  Midland - - 
Cheboygan - -  Missaukee - - 
Chippewa 6 2.6  Monroe 1 0.4 
Clare - -  Montcalm 13 5.7 
Clinton 3 1.3  Montmorency - - 
Crawford - -  Muskegon 16 7.0 
Delta - -  Newaygo 1 0.4 
Dickinson 1 0.4  Oakland 11 4.8 
Eaton - -  Oceana - - 
Emmet - -  Ogemaw - - 
Genesee 7 3.1  Ontonagon 2 0.9 
Gladwin - -  Osceola - - 
Gogebic - -  Oscoda - - 
Grand Traverse - -  Otsego - - 
Gratiot 5 2.2  Ottawa 4 1.8 
Hillsdale - -  Presque Isle - - 
Houghton - -  Roscommon - - 
Huron 1 0.4  Saginaw 5 2.2 
Ingham 7 3.1  Saint Clair 39 17.2 
Ionia 10 4.4  Saint Joseph - - 
Iosca - -  Sanilac 3 1.3 
Iron 1 0.4  Schoolcraft - - 
Isabella - -  Shiawassee 2 0.9 
Jackson 1 0.4  Tuscola - - 
Kalamazoo - -  Van Buren 1 0.4 
Kalkaska 1 0.4  Washtenaw - - 
Kent 10 4.4  Wayne 40 17.6 
    Wexford - - 
    TOTAL 227* 99.4** 
 
*County was unknown for 8 adults. 
**Percentages do not add to 100% due to rounding. 
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Table 8.  Percentage* of Adults with Blood Lead 
Levels (BLLs) ≥≥10 µµg/dL in Michigan 

by County of Residence:  2000 
 
 

 
County Number Percent  County Number Percent 
Alcona 1 20.0  Keweenaw - - 
Alger 1 12.5  Lake - - 
Allegan 6 16.7  Lapeer 1 2.1 
Alpena - -  Leelanau - - 
Antrim - -  Lenawee 6 4.6 
Arenac 2 8.3  Livingston 2 2.8 
Baraga 2 20.0  Luce - - 
Barry - -  Mackinac 4 10.0 
Bay 9 7.2  Macomb 41 6.4 
Benzie 2 13.3  Manistee 4 12.5 
Berrien 24 16.8  Marquette 2 1.8 
Branch 2 11.1  Mason 5 16.7 
Calhoun 3 2.5  Mecosta 2 5.7 
Cass - -  Menominee - - 
Charlevoix - -  Midland 4 1.7 
Cheboygan 1 4.8  Missaukee - - 
Chippewa 12 21.8  Monroe 10 4.9 
Clare 4 6.1  Montcalm 72 55.8 
Clinton 47 42.0  Montmorency - - 
Crawford 1 5.6  Muskegon 66 13.0 
Delta 2 7.7  Newaygo 2 5.9 
Dickinson 3 12.5  Oakland 57 5.8 
Eaton 4 8.7  Oceana 1 7.7 
Emmet 3 4.8  Ogemaw 2 25.0 
Genesee 32 5.8  Ontonagon 4 30.8 
Gladwin 2 6.1  Osceola - - 
Gogebic - -  Oscoda - - 
Grand Traverse 2 1.2  Otsego 1 8.3 
Gratiot 17 39.5  Ottawa 13 13.5 
Hillsdale 6 28.6  Presque Isle 2 33.3 
Houghton 1 4.0  Roscommon - - 
Huron 7 29.2  Saginaw 13 6.9 
Ingham 32 5.0  Saint Clair 85 39.0 
Ionia 55 44.4  Saint Joseph 1 6.3 
Iosco - -  Sanilac 5 14.3 
Iron 1 25.0  Schoolcraft - - 
Isabella 2 5.3  Shiawassee 9 8.2 
Jackson 5 6.2  Tuscola 2 7.1 
Kalamazoo 8 2.6  Van Buren 4 7.4 
Kalkaska 1 6.7  Washtenaw 7 1.6 
Kent 31 9.7  Wayne 204 10.9 
    Wexford - - 
    TOTAL 962* 9.8** 
 
*Denominator used was the total number of adults tested for blood lead within each county (Table 5). 
**County was unknown for 43 adults. 
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Table 9.  Percentage* of Adults with Blood Lead 
Levels (BLLs) ≥≥25 µµg/dL in Michigan 

by County of Residence:  2000 
 
 

 
County Number Percent  County Number Percent 
Alcona - -  Keweenaw - - 
Alger - -  Lake - - 
Allegan 3 8.3  Lapeer - - 
Alpena - -  Leelanau - - 
Antrim - -  Lenawee 2 1.5 
Arenac - -  Livingston 1 1.4 
Baraga - -  Luce - - 
Barry - -  Mackinac 1 2.5 
Bay 3 2.4  Macomb 17 2.6 
Benzie - -  Manistee - - 
Berrien 6 4.2  Marquette - - 
Branch 2 11.1  Mason 1 3.3 
Calhoun - -  Mecosta - - 
Cass - -  Menominee - - 
Charlevoix - -  Midland - - 
Cheboygan - -  Missaukee - - 
Chippewa 6 10.9  Monroe 1 0.5 
Clare - -  Montcalm 13 10.1 
Clinton 3 2.7  Montmorency - - 
Crawford - -  Muskegon 16 3.1 
Delta - -  Newaygo 1 2.9 
Dickinson 1 4.2  Oakland 11 1.1 
Eaton - -  Oceana - - 
Emmet - -  Ogemaw - - 
Genesee 7 1.3  Ontonagon 2 15.4 
Gladwin - -  Osceola - - 
Gogebic - -  Oscoda - - 
Grand Traverse - -  Otsego - - 
Gratiot 5 11.6  Ottawa 4 4.2 
Hillsdale - -  Presque Isle - - 
Houghton - -  Roscommon - - 
Huron 1 4.2  Saginaw 5 2.6 
Ingham 7 1.1  Saint Clair 39 17.9 
Ionia 10 8.1  Saint Joseph - - 
Iosca - -  Sanilac 3 8.6 
Iron 1 25.0  Schoolcraft - - 
Isabella - -  Shiawassee 2 1.8 
Jackson 1 1.2  Tuscola - - 
Kalamazoo - -  Van Buren 1 1.9 
Kalkaska 1 6.7  Washtenaw - - 
Kent 10 3.1  Wayne 40 2.1 
    Wexford - - 
    TOTAL 227* 2.3** 
 
*Denominator used was the total number of adults tested for blood lead within each county (Table 5). 
**County was unknown for 8 adults. 
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Table 11.  Annual Incidence of Blood Lead Levels (BLLs) 
>10 ug/dL Among Men in Michigan

by County of Residence:  2000

Number Michigan Rate per
County Reported Population Men 100,000 Men
Monroe 9 48,450 19
Montcalm 71 20,116 353
Muskegon 59 57,143 103
Newaygo 2 13,609 15
Oakland 52 404,134 13
Oceana 1 8,062 12
Ogemaw 2 6,832 29
Ontonagon 4 3,543 113
Otsego 1 6,469 15
Ottawa 12 67,092 18
Presque Isle 2 5,180 39
Saginaw 13 74,145 18
Saint Clair 85 52,442 162
Sanilac 5 14,495 34
Shiawassee 9 25,031 36
Tuscola 1 20,242 5
Van Buren 4 24,797 16
Washtenaw 6 111,653 5
Wayne 191 743,467 26
TOTAL 906 * 3,391,310 **               27 ***

*County was unknown for 41 male adults.
**Total number of men in all 83 counties of Michigan age 16+ years; 1990 US. Census population data.
***Rate per 100,000 men, age 16+ years.
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Table 12.  Distribution of Industry Among Adults in Michigan 
by Blood Lead Level (ug/dL):  2000

Standard Industrial Classification (SIC) <10 ug/dL 10-24 ug/dL 25-39 ug/dL 40-49 ug/dL 50-59 ug/dL 60+ ug/dL Total % 25+ ug/dL

AGRICULTURE (01-07) 3 0 0 0 0 0 3 0.0

CONSTRUCTION AND MINING (10-17) 327 162 34 16 4 0 543 9.9
     Mining (10-14) 2 1 0 0 0 0 3 0.0
     Other Construction (15-16) 22 19 3 1 1 0 46 10.9
     Special Trade Construction (17) 303 142 31 15 3 0 494 9.9

MANUFACTURING (20-39) 652 338 95 10 3 2 1,100 10.0
     Food (20) 4 0 0 0 0 0 4 0.0
     Textile Mill Products (22) 1 0 0 0 0 0 1 0.0
     Lumber and Wood (24) 4 1 0 0 0 0 5 0.0
     Furniture and Fixtures (25) 5 1 0 0 0 0 6 0.0
     Paper & Allied Products (26) 6 0 0 0 0 0 6 0.0
     Printing (27) 39 1 1 0 0 0 41 2.4
     Chemicals (28) 138 1 1 0 0 0 140 0.7
     Rubber (30) 5 2 0 0 0 0 7 0.0
     Stone/Clay/Glass(32) 25 7 1 1 0 0 34 5.9
     Primary Metals (33) 132 164 72 8 1 1 378 21.7
     Metal Fabrication (34) 53 115 13 0 0 0 181 7.2
     Machinery (35) 21 4 4 0 2 1 32 21.9
     Electronics (36) 27 5 0 0 0 0 32 0.0
     Transportation (37) 183 33 3 0 0 0 219 1.4
     Measuring Instruments (38) 2 0 0 0 0 0 2 0.0
     Miscellaneous Mfg Industries (39) 7 4 0 1 0 0 12 8.3

TRANSP., & PUBLIC UTILITIES (40-49) 49 27 3 0 0 0 79 3.8

WHOLESALE AND RETAIL TRADE (50-59) 139 19 5 1 0 0 164 3.7
     Wholesale-Durable Goods (50) 93 12 2 1 0 0 108 2.8
     Wholesale-Nondurable Goods (51) 1 0 0 0 0 0 1 0.0
     General Merchandise Stores (53) 13 1 0 0 0 0 14 0.0
     Food Stores (54) 5 0 0 0 0 0 5 0.0
     Automotive Dealers, Gasoline Services (55) 6 5 2 0 0 0 13 15.4
     Home Furniture & Equipment Stores (57) 1 0 0 0 0 0 1 0.0
     Eating and Drinking Places (58) 16 0 0 0 0 0 16 0.0
     Other Retail Trade (59) 4 1 1 0 0 0 6 16.7



Table 12.  Distribution of Industry Among Adults in Michigan 
by Blood Lead Level (ug/dL):  2000

Standard Industrial Classification (SIC) <10 ug/dL 10-24 ug/dL 25-39 ug/dL 40-49 ug/dL 50-59 ug/dL 60+ ug/dL Total % 25+ ug/dL

FINANCE, INSURANCE, REAL ESTATE (60-67) 8 0 0 0 0 0 8 0.0

SERVICES (70-89) 261 36 12 3 1 1 314 5.4
     Hotels (70) 2 0 0 0 0 0 2 0.0
     Business (73) 11 0 0 0 0 0 11 0.0
     Automotive Repair (75) 8 6 4 2 0 0 20 30.0
     Repair (76) 8 2 1 0 0 0 11 9.1
     Recreation (79) 4 3 2 1 1 1 12 41.7
     Health (80) 22 2 0 0 0 0 24 0.0
     Education (82) 61 9 0 0 0 0 70 0.0
     Social Services (83) 4 0 0 0 0 0 4 0.0
     Engineering Services (87) 123 14 5 0 0 0 142 3.5
     Other Services (72, 78, 81, 84, 86, 88, 89) 18 0 0 0 0 0 18 0.0

PUBLIC ADMINISTRATION (91-97) 127 13 6 0 0 0 146 4.1
     General Government (91) 41 2 0 0 0 0 43 0.0
     Police (92) 38 9 6 0 0 0 53 11.3
     Human Resources (94) 2 0 0 0 0 0 2 0.0
     Environmental Quality (95) 12 0 0 0 0 0 12 0.0
     Admin. Of Economic Programs (96) 1 0 0 0 0 0 1 0.0
     Military (97) 33 2 0 0 0 0 35 0.0

TOTAL 1,566 595 155 30 8 3 2,357* 8.3

*Industry was unknown for 8,361 adults.  Seventy-three adults with a source of lead exposure known to be non-work related were excluded. 



Table 13.  Inspection Status of Thirty-Nine New 
Companies that were Identified Since the 1999 Annual 

Analysis from a Blood Lead Report of ≥≥25 µµg/dL in 
Michigan 

 
 
 

Inspection Status Number  Percent  
     
Completed Inspections 18 * 46.2  
Scheduled for Inspection 20 * 51.3  
No Follow-Up Planned 1 ** 2.6  
     
Total 39  100.1 *** 

 
 

    *One completed inspection was the result of a blood lead report of 23 µg/dL; one scheduled 
     inspection was the result of a blood lead report of 18 µg/dL.  
  **No follow-up planned: sister location inspected; potential violations corrected for second location. 
***Percentages do not add to 100% due to rounding. 
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Table 14.  Results of Eighteen New Companies that were 
Inspected Since the 1999 Annual Analysis from a Blood 

Lead Report of ≥≥25 µµg/dL in Michigan 
 
 
 

Inspection Results Number  Percent  
     
Cited for Lead Standard Violation(s) Only 4  22.2  
Cited for Lead Standard and Other Violation(s) 9 * 50.0  
Not Cited for any Violation(s) 5  27.8  
     
Total 18  100.0  

 
 
 

   *One completed inspection was the result of a blood lead report of 23 µg/dL. 
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Table 15.  Eighteen New Companies Inspected Since the 
1999 Annual Analysis Resulting from Michigan Adults 

with Blood Lead Levels (BLLs) of ≥≥25 µµg/dL 
 

  
 

                  Cited for Violation  
 Companies                 of Lead Standard 
Industry (SIC)* Number  Number Percent 
     
Construction (15-17)     
          Special Trade Construction (17) 4  3 75 
     
Manufacturing (20-39)     
          Stone/Clay/Glass (32) 1  1 100 
          Primary Metals (33) 2  - - 
          Metal Fabrication (34) 1  1 100 
          Transportation (37) 1  1 100 
     
Transp., & Public Utilities (40-49) 2  2 100 
     
Wholesale and Retail Trade (50-59)     
          Other Retail Trade (59) 1  1 100 
     
Services (70-89)     
          Automotive Repair (75)*** 2  2                        100 
          Recreation (79) 3  1 33 
     
Government (91-97)     
          Police (92) 1  1 100 
     
Total 18  13 **      72 

 
 
 

    *Standard Industrial Classification. 
**Five companies were not cited in violation of the Lead Standard. 

             ***One completed inspection was the result of a blood lead report of 23 µg/dL. 
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Table 16.  Demographic Characteristics of Michigan Adults with Blood Lead 
Levels (BLLs) of ≥≥10 µµg/dL, Interviewed from 10-15-1997 to 02-01-2001,  

by Highest Reported Blood Lead Level (µµg/dL) 
 
 
 

Demographic 10-24 µµg/dL 25-29 µµg/dL 30-39 µµg/dL 40-49 µµg/dL 50-59 µµg/dL >60 µµg/dL TOTAL 
Characteristics Number Percent Number Percent Number Number Percent Percent Number Percent Number Percent Number Percent 

               
Male 123 (94.6) 81 (95.3) 153 (95.6) 49 (90.7) 21 (95.5) 9 (100) 436 (94.8) 
Female 7 (  5.4) 4 (  4.7) 7 (  4.4) 5 (  9.3) 1 (  4.5) - - 24 (  5.2) 
               
               
Hispanic Origin 5 (  4.3) 2 (  2.7) 3 (  2.0) 4 (  7.4) 1 (  4.5) - - 15 (  3.5) 
               
               
White 108 (83.7) 75 (89.3) 140 (88.1) 46 (85.2) 20 (90.9) 6 (66.7) 395 (86.4) 
African American 12 (  9.3) 6 (  7.1) 13 (  8.2) 6 (11.1) 2 (  9.1) 3 (33.3) 42 (  9.2) 
Asian/Pacific Islander - - - - 1 (  0.6) - - - - - - 1 (  0.2) 
Native American/Alaskan 1 (  0.8) 1 (  1.2) 4 (  2.5) - - - - - - 6 (  1.3) 
Other 8 (  6.2) 2 (  2.4) 1 (  0.6) 2 (  3.7) - - - - 13 (  2.8) 
               
               
Average Age 43 n=130 44 n=85 43 n=160 47 n=54 48 n=22 39 n=9 44 n=460 
               
               
Ever Smoked 78 (63.9) 57 (70.4) 107 (75.9) 38 (79.2) 15 (83.3) 7 (87.5) 302 (72.2)* 
Now Smoke 44 (56.4) 34 (59.6) 78 (72.9) 31 (81.6) 11 (73.3) 5 (71.4) 203 (67.2)* 
               

 
*P= < 0.05 for linear trend. 



Table 17.  Symptoms of Michigan Adults with Blood Lead Levels (BLLs) 
of ≥≥10 µµg/dL, Interviewed from 10-15-1997 to 02-01-2001, 

by Highest Reported Blood Lead Level (µµg/dL) 
 
 

 10-24 µµg/dL 25-29 µµg/dL 30-39 µµg/dL 40-49 µµg/dL 50-59 µµg/dL >60 µµg/dL TOTAL 
Symptoms Number Percent Number Percent Number Number Percent Percent Number Percent Number Percent Number Percent 

               
GASTRO-INTESTINAL               
Lost 10+ lbs without diet 15 (12.1) 7 (  8.4) 25 (16.0) 16 (29.6) 4 (20.0) 1 (12.5) 68 (15.3)* 
Continued loss of appetite 13 (10.3) 8 (  9.4) 28 (17.7) 15 (27.8) 5 (22.7) 2 (22.2) 71 (15.6)* 
Pains in belly 24 (18.9) 11 (12.9) 29 (18.4) 20 (37.0) 5 (23.8) - - 89 (19.6) 
               
MUSCULOSKELETAL               
Frequent pain/soreness 47 (37.6) 27 (32.1) 65 (41.4) 33 (62.3) 10 (47.6) 4 (44.4) 186 (41.4)* 
Muscle weakness 31 (24.6) 13 (15.7) 37 (24.0) 24 (44.4) 8 (38.1) 4 (44.4) 117 (26.2)* 
               
NERVOUS               
Headaches 22 (17.3) 9 (10.6) 38 (24.1) 20 (37.0) 7 (31.8) 2 (22.2) 98 (21.5)* 
Dizziness 10 (  7.9) 6 (  7.1) 10 (  6.5) 11 (20.4) 2 (  9.5) 2 (22.2) 41 (  9.1) 
Depressed 22 (17.6) 6 (  7.3) 27 (17.5) 10 (19.2) 7 (31.8) 4 (44.4) 76 (17.1)* 
Tired 51 (40.5) 28 (33.3) 86 (54.8) 37 (69.8) 13 (59.1) 5 (55.6) 220 (48.8)* 
Nervous 15 (11.8) 8 (  9.4) 27 (17.2) 15 (27.8) 7 (33.3) 3 (33.3) 75 (16.6)* 
Waking up at night 31 (24.8) 17 (20.0) 57 (36.5) 24 (44.4) 10 (45.5) 4 (44.4) 143 (31.7)* 
Nightmares 3 (  2.4) - - 6 (  3.9) 5 (  9.4) 1 (  4.8) 1 (11.1) 16 (  3.6)* 
Irritable 20 (15.9) 18 (21.7) 51 (32.9) 25 (47.2) 10 (47.6) 4 (44.4) 128 (28.6)* 
Unable to concentrate 14 (11.2) 9 (10.8) 35 (22.2) 13 (24.5) 4 (18.2) 2 (22.2) 77 (17.1)* 
               
REPRODUCTIVE               
Unable to have an erection 8 (18.2) 5 (  8.2) 10 (  8.1) 5 (12.8) 7 (36.8) - - 35 (11.9) 
Trouble having a child 9 (  7.1) 5 (  6.1) 8 (  5.4) - - - - 1 (12.5) 23 (  5.3) 
               
Gastro-Intestinal Symptoms 34 (26.6) 14 (16.5) 50 (31.4) 27 (50.0) 10 (45.5) 3 (33.3) 138 (30.2)* 
Musculoskeletal Symptoms 53 (41.7) 28 (33.3) 72 (45.9) 37 (68.5) 11 (52.4) 5 (55.6) 206 (45.6)* 
Nervous Symptoms 70 (55.1) 41 (48.2) 110 (69.6) 41 (75.9) 17 (77.3) 5 (55.6) 284 (62.4)* 
Reproductive Symptoms 13 (25.5) 7 (11.3) 15 (11.9) 3 (  7.7) 2 (10.5) 1 (14.3) 41 (13.5) 
Any Symptoms 87 (68.0) 52 (61.2) 118 (74.2) 45 (83.3) 20 (90.9) 6 (66.7) 328 (71.8)* 
Average Number Symptoms 2.6 n=128 2.0 n=85 3.4 n=159 5.0 n=54 4.3 n=22 4.3 n=9 3.2 n=457 
               

 
*P= < 0.05 for linear trend. 



  

Table 18.  Lead Related Health Conditions of Michigan Adults with Blood Lead 
Levels (BLLs) of ≥≥10 µµg/dL, Interviewed from 10-15-1997 to 02-01-2001, 

 by Highest Reported Blood Lead Level (µµg/dL) 
 
 
 

 10-24 µµg/dL 25-29 µµg/dL 30-39 µµg/dL 40-49 µµg/dL 50-59 µµg/dL >60 µµg/dL TOTAL 
Lead Related Disease Number Percent Number Percent Number Number Percent Percent Number Percent Number Percent Number Percent 

               
Anemia 8 (  6.5) 3 (  3.7) 4 (  2.6) 3 (  5.8) 2 (  9.1) - - 20 (  4.6) 
               
Kidney Disease 3 (  2.4) - - 2 (  1.3) 1 (  1.9) - - - - 6 (  1.3) 
               
High Blood Pressure 14 (11.2) 5 (  5.9) 23 (15.0) 10 (19.6) 4 (19.0) 1 (12.5) 57 (12.9) 
               

 
 
 
 



Table 19.  Industry of Michigan Adults with Blood Lead Levels (BLLs) 
of ≥≥10 µµg/dL, Interviewed from 10-15-1997 to 02-01-2001,  

by Highest Reported Blood Lead Level (µµg/dL) 
 

 10-24 µµg/dL 25-29 µµg/dL 30-39 µµg/dL 40-49 µµg/dL 50-59 µµg/dL >60 µµg/dL TOTAL 
Industry (SIC Code*) Number Percent Number Percent Number Number Percent Percent Number Percent Number Percent Number Percent 

               
Mining (13) - - - - 1 (  0.7) - - - - - - 1 (  0.2) 
Other Construction (15) - - 1 (  1.3) - - - - - - - - 1 (  0.2) 
Other Construction (16) 6 (  5.3) - - 1 (  0.7) - - - - - - 7 (  1.7) 
Special Trade Construction (17) 36 (31.6) 14 (18.2) 45 (29.4) 19 (38.0) 8 (38.1) 4 (44.4) 126 (29.7) 
Lumber and Wood (24) 1 (  0.9) - - - - - - - - - - 1 (  0.2) 
Furniture and Fixtures (25) 1 (  0.9) - - - - - - - - - - 1 (  0.2) 
Printing and Publishing (27) 1 (  0.9) - - 1 (  0.7) - - - - - - 2 (  0.5) 
Chemicals (28) 2 (  1.8) - - - - - - - - - - 2 (  0.5) 
Stone/Clay/Glass (32) 2 (  1.8) 1 (  1.3) 4 (  2.6) 1 (  2.0) - - - - 8 (  1.9) 
Foundries (33) 8 (  7.0) 28 (36.4) 67 (43.8) 18 (36.0) 7 (33.3) 3 (33.3) 131 (30.9) 
Fabricated Metal Products (34) 7 (  6.1) 8 (10.4) 12 (  7.8) 5 (10.0) - - - - 32 (  7.5) 
Machinery (35) 4 (  3.5) 2 (  2.6) 2 (  1.3) 1 (  2.0) 2 (  9.5) 1 (11.1) 12 (  2.8) 
Electronics (36) 7 (  6.1) 1 (  1.3) - - - - - - - - 8 (  1.9) 
Automobile (37) 7 (  6.1) 3 (  3.9) 4 (  2.6) 2 (  4.0) - - - - 16 (  3.8) 
Other Durables (39) 2 (  1.8) 1 (  1.3) 1 (  0.7) - - - - - - 4 (  0.9) 
Transportation, Utilities (40) - - 1 (  1.3) 1 (  0.7) - - - - - - 2 (  0.5) 
Transportation, Utilities (45) - - - - 1 (  0.7) - - - - - - 1 (  0.2) 
Transportation, Utilities (49) 3 (  2.6) 2 (  2.6) 2 (  1.3) - - - - - - 7 (  1.7) 
Wholesale-Durable Goods (50) 1 (  0.9) - - 1 (  0.7) - - - - - - 2 (  0.5) 
Automotive Dealers, Gas (55) 1 (  0.9) 1 (  1.3) - - - - - - - - 2 (  0.5) 
Eating and Drinking Places (58) 1 (  0.9) - - - - - - - - - - 1 (  0.2) 
Other Retail Trade (59) 1 (  0.9) - - 1 (  0.7) - - - - - - 2 (  0.5) 
Finance, Insurance,Real Estate (65) 1 (  0.9) - - - - - - - - - - 1 (  0.2) 
Automotive Repair (75) 5 (  4.4) 6 (  7.8) 2 (  1.3) 4 (  8.0) 3 (14.3) - - 20 (  4.7) 
Repair (76) 1 (  0.9) - - 1 (  0.7) - - - - - - 2 (  0.5) 
Recreation (79) 1 (  0.9) - - 1 (  0.7) - - 1 (  4.8) 1 (11.1) 4 (  0.9) 
Education (82) 7 (  6.1) 1 (  1.3) 1 (  0.7) - - - - - - 9 (  2.1) 
Engineering Services (87) 4 (  3.5) - - 1 (  0.7) - - - - - - 5 (  1.2) 
General Government (91) 1 (  0.9) - - - - - - - - - - 1 (  0.2) 
Police (92) 2 (  1.8) 6 (  7.8) 1 (  0.7) - - - - - - 9 (  2.1) 
Human Resources (94) - - - - 1 (  0.7) - - - - - - 1 (  0.2) 
Admin Of Economic Programs(96) - - 1 (  1.3) - - - - - - - - 1 (  0.2) 
Military (97) 1 (  0.9) - - 1 (  0.7) - - - - - - 2 (  0.5) 
               
TOTAL 114 (100) 77 (100) 153 (100) 50 (100) 21 (100) 9 (100) 424 (100) 

 
*Standard Industrial Classification. 



Table 20.  Number of Years Worked of Michigan Adults with Blood Lead Levels 
(BLLs) of ≥≥10 µµg/dL, Interviewed from 10-15-1997 to 02-01-2001, 

by Highest Reported Blood Lead Level (µµg/dL) 
 
 
 

Number of 10-24 µµg/dL 25-29 µµg/dL 30-39 µµg/dL 40-49 µµg/dL 50-59 µµg/dL >60 µµg/dL TOTAL 
Years Worked Number Percent Number Percent Number Number Percent Percent Number Percent Number Percent Number Percent 

               
< 5 65 (58.6) 44 (59.5) 74 (49.7) 28 (56.0) 11 (55.0) 5 (55.6) 227 (55.0) 

               
6 – 10 14 (12.6) 14 (18.9) 21 (14.1) 6 (12.0) 6 (30.0) 2 (22.2) 63 (15.3) 

               
11 – 20 21 (18.9) 11 (14.9) 25 (16.8) 8 (16.0) 1 (  5.0) 1 (11.1) 67 (16.2) 

               
21 – 30 6 (  5.4) 5 (  6.8) 24 (16.1) 2 (  4.0) 1 (  5.0) 1 (11.1) 39 (  9.4) 

               
> 31 5 (  4.5) - - 5 (  3.4) 6 (12.0) 1 (  5.0) - - 17 (  4.1) 

               
 
 
 



  

Table 21.  Working Conditions Reported by Michigan Adults with Blood Lead 
Levels (BLLs) of ≥≥10 µµg/dL, Interviewed from 10-15-1997 to 02-01-2001, 

by Highest Reported Blood Lead Level (µµg/dL) 
 
 

 10-24 µµg/dL 25-29 µµg/dL 30-39 µµg/dL 40-49 µµg/dL 50-59 µµg/dL >60 µµg/dL TOTAL 
Working Conditions Number Percent Number Percent Number Number Percent Percent Number Percent Number Percent Number Percent 

               
Separate lockers: 
dirty and clean* 

55 (52.9) 52 (69.3) 102 (71.3) 29 (59.2) 14 (66.7) 3 (37.5) 255 (63.8) 

Work clothes laundered: 
work* 

47 (45.6) 47 (62.7) 91 (63.2) 24 (49.0) 9 (42.9) 2 (25.0) 220 (55.0) 

Shower facility* 52 (49.5) 47 (63.5) 113 (77.9) 26 (52.0) 9 (45.0) 4 (50.0) 251 (62.4) 
               
Lunch room* 74 (69.2) 56 (75.7) 118 (81.4) 27 (54.0) 11 (52.4) 3 (37.5) 289 (71.4) 
               
Clean off dust and wash 
hands before eating* 

98 (92.5) 65 (86.7) 136 (93.2) 42 (85.7) 18 (85.7) 8 (100) 367 (90.6) 

Eat in lunchroom* 57 (60.0) 44 (68.8) 79 (61.7) 22 (51.2) 7 (36.8) 2 (28.6) 211 (59.3) 
               
Wear respirator* 67 (62.0) 48 (64.9) 112 (77.2) 39 (78.0) 14 (66.7) 7 (87.5) 287 (70.7) 
               
Smoke in work area** 31 (64.6) 22 (64.7) 51 (66.2) 14 (45.2) 4 (36.4) 4 (80.0) 126 (61.2) 
               
Keep cigarettes in pocket 
while working** 

21 (46.7) 11 (31.4) 38 (49.4) 11 (35.5) 3 (27.3) 3 (60.0) 87 (42.6) 

Exposed to Lead now* 58 (56.3) 49 (67.1) 102 (71.3) 25 (55.6) 14 (77.8) 2 (25.0) 250 (64.1) 
               
Removal from job* 8 (  7.4) 7 (  9.3) 23 (16.0) 13 (27.1) 7 (33.3) 4 (50.0) 62 (15.3) 
               

 
 
 
 
  *Based on positive questionnaire responses. 
**Based on negative questionnaire responses. 



Table 22.  Changes in Response to Questions on Working Conditions in Facilities 
Before and After a MIOSHA Enforcement Inspection 

 
 
 

  Status of Working Conditions 
 Number of Better No Change Worse 
Working Conditions Facilities Number Percent Number Percent Number Percent 
        
Separate lockers:  dirty and clean* 
 

7 5 (71) 1 (14) 1 (14) 

Work clothes laundered:  work* 
 

6 3 (50) 1 (17) 2 (33) 

Shower facility* 
 

6 4 (67) 0 -- 2 (33) 

Lunch room* 
 

5 0 -- 4 (80) 1 (20) 

Clean off dust and wash hands before eating* 
 

9 3 (33) 4 (44) 2 (22) 

Eat in lunchroom* 
 

5 3 (60) 0 -- 2 (40) 

Wear respirator* 
 

8 1 (13) 3 (38) 4 (50) 

 
 
*Based on positive questionnaire responses. 



Table 23.  Number of Households with Children Potentially Exposed to Take-Home 
Lead from Michigan Adults with Blood Lead Levels (BLLs) of ≥≥10 µµg/dL, 
Interviewed from 10-15-1997 to 02-01-2001, by Highest Reported Blood 

Lead Level (µµg/dL) 
 
 
 

Households with Children 10-24 µµg/dL 25-29 µµg/dL 30-39 µµg/dL 40-49 µµg/dL 50-59 µµg/dL >60 µµg/dL TOTAL 
Potentially Exposed Number Percent Number Percent Number Number Percent Percent Number Percent Number Percent Number Percent 

               
Households with 
Children living or 
spending time in house 

38 (29.7) 27 (32.1) 55 (34.6) 15 (28.3) 7 (31.8) 2 (22.2) 144 (31.6) 

               
Households with  
Children tested for Lead 

6 (18.2) 3 (12.5) 9 (17.0) 6 (50.0) 2 (28.6) 1 (50.0) 27 (20.6) 

               
Households where  
Children had elevated Lead levels 

2 (40.0) 1 (33.3) 6 (54.5) 2 (40.0) - - 1 (100) 12 (44.4) 

               
 
 
 



Figure  1. Distribution of Adults Tested for Blood Lead
in Michigan by County of Residence:  2000
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Total number of Michigan adults:  9,861
County was unknown for 930 adults

39

Oakland and Wayne counties had the highest number of adults reported,
with 991 and 1,867 adults, respectively.



Figure 2.  Distribution of Adults with Blood Lead Levels
(BLLs) >10 ug/dL in Michigan by County of Residence:  2000
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Total number of Michigan adults:  962

St. Clair and Wayne counties had the highest number of adults with blood lead levels
of 10 ug/dL or greater reported, with 85 and 204 adults, respectively.

County was unknown for 43 adults



Figure 3.  Distribution of Adults with Blood Lead Levels
(BLLs) >25 ug/dL in Michigan by County of Residence:  2000
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Total number of Michigan adults:  227

St. Clair and Wayne counties had the highest number of adults with blood lead levels
of 25 ug/dL or greater reported, with 39 and 40 adults, respectively.

County was unknown for 8 adults



Figure 4.  Percentage of Adults with Blood Lead Levels (BLLs)
>10 ug/dL in Michigan by County of Residence:  2000*
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*Denominator used was the total number of adults tested for blood lead within each county.

Total number of Michigan adults:  962
County was unknown for 43 adults



Figure 5.  Percentage of Adults with Blood Lead Levels (BLLs)
>25 ug/dL in Michigan by County of Residence:  2000*
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43

*Denominator used was the total number of individuals tested for blood lead in each county.

Total number of Michigan adults:  227
County was unknown for 8 adults



Figure 6.  Annual Incidence of Blood Lead Levels (BLLs)
>10 ug/dL Among Women in Michigan

by County of Residence:  2000*
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*Rate per 100,000 women age 16+; denominator is the 1990 US. Census population data.

OVERALL RATE
FOR MICHIGAN
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Figure 7.  Annual Incidence of Blood Lead Levels (BLLs)
>10 ug/dL Among Men in Michigan

by County of Residence:  2000*

Rate per 100,000
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*Rate per 100,000 men age 16+; denominator is the 1990 US. Census population data.
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27 per 100,000



Figure 8. Geographic Distribution of Non-Construction
Companies Reporting Adults with Blood Lead Levels

(BLLs) >25 ug/dL in Michigan:  2000
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Michigan Department of Community Health (MDCH) 
Childhood Lead Poisoning Prevention Project (CLPPP) 

 
The Michigan Department of Community Health (MDCH) Childhood Lead Poisoning 
Prevention Project (CLPPP) focuses its efforts on children less than six years of age.  These 
efforts include: 1) implementation of the statewide plan for childhood blood lead testing; 2) 
maintaining the statewide surveillance system, including collection, assurance of accuracy, 
analysis and dissemination of screening data, prevalence of elevated blood lead (EBL) levels, 
sources of lead exposure, and follow-up care for children; 3) overseeing policy development to 
bring about screening and follow-up care of identified EBL children, while encouraging 
remediation of lead hazards through cooperation with local authorities; 4) developing public and 
professional health education materials and strategies for a variety of targeted audiences; 5) 
continuing to develop policies for primary prevention of childhood lead poisoning, providing 
oversight of primary prevention activities in selected sites that have proven to be effective, and 
working with housing authorities and landlords to provide safe housing for children. 
 
The overwhelming source of lead exposure for children in Michigan is lead paint, especially in 
older homes where paint is chipping, peeling or crumbling.  Deteriorating lead paint creates a 
fine lead dust that lands on windowsills, floors, porches, and outside dirt areas.  Young children 
ingest this lead dust through normal hand-to-mouth activity.   
 
Because young children’s nervous systems are still developing, the effects of lead are 
particularly devastating to them, and are for the most part irreversible.  Long-term effects of lead 
poisoning in children include reduced IQ, learning disabilities, behavioral problems, hearing 
loss, reduced potential and an increased tendency toward violence. 
 
MDCH CLPPP recommends that children be tested at 12 and 24 months of age (or between 36 
and 72 months if not tested previously) if he or she 

• is Medicaid-eligible, OR 
• resides in a CLPPP-designated high-risk ZIP code area (particularly those with 

concentrations of old housing and/or poverty), OR 
• is living in a situation where the answer is “Yes” to any of the following questions: 

 1. Does the child live in (or often visit) a house built before 1950 with peeling or 
chipping paint?  This could include a day care, preschool, or home of a 
relative. 

2. Does the child live in (or often visit) a house built before 1978 that has been 
remodeled within the last year? 

  3. Does the child have a brother or sister (or playmate) with lead poisoning? 
  4. Does the child live with an adult whose job or hobby involves lead? 
 5. Does the child’s family use any home remedies that may contain lead? 
 
The President’s Task Force on Environmental Health Risks and Safety Risks to Children has 
outlined a plan for the elimination of childhood lead poisoning by the year 2010.   Recent studies 
show that, nationwide, progress is being made as blood lead levels in children continue to 
decline.  In Michigan in 2000, 5.5% of children under six who were tested had confirmed EBLs, 
a reduction from previous years.  However, many areas in Michigan still have significant 
numbers of children with high levels of lead, and it is important that targeted treatment and 
prevention efforts continue until every child is lead safe. 



CHILDHOOD LEAD POISONING DATA FACTS -- ALL MICHIGAN COUNTIES -- JANUARY 1, 2000 THROUGH DECEMBER 31, 2000               March 2001
RISK FACTORS RESULTS OF BLOOD LEAD TESTS RISK FACTORS RESULTS OF BLOOD LEAD TESTS

Pre-1950 Housing Age & Poverty
Children < Age 6, 
Tested for Lead

Children Confirmed 
>=10ug/dL

Children Confirmed 
>=15ug/dL

Children Confirmed 
>=20ug/dL Pre-1950 Housing Age & Poverty

Children < Age 6, 
Tested for Lead

Children Confirmed 
>=10ug/dL

Children Confirmed 
>=15ug/dL

Children Confirmed 
>=20ug/dL

County Units*
% of Total 
Housing

Children 
Under Age 

6**

< Age 6, 
Below 

Poverty***
Number of 
Children

%of Total 
Children

Number of 
Children

% of 
Children 
Tested

Number of 
Children

% of 
Children 
Tested

Number of 
Children

% of 
Children 
Tested County Units

% of Total 
Housing

Children 
Under Age 

6**

< Age 6, 
Below 

Poverty***
Number of 
Children

%of Total 
Children

Number of 
Children

% of 
Children 
Tested

Number of 
Children

% of 
Children 
Tested

Number of 
Children

% of 
Children 
Tested

Alcona 2,451 24% 621 213 54 9% 0 0.0% 0 0.0% 0 0.0% Lake 2,249 19% 800 295 50 6% 4 8.0% 2 4.0% 0 0.0%

Alger 2,084 36% 614 179 84 14% 1 1.2% 0 0.0% 0 0.0% Lapeer 7,259 27% 7,014 979 204 3% 5 2.5% 0 0.0% 0 0.0%

Allegan ###### 33% 9,483 1,337 322 3% 4 1.2% 0 0.0% 0 0.0% Leelanau 3,084 28% 1,509 227 8 1% 0 0.0% 0 0.0% 0 0.0%

Alpena 4,919 34% 2,158 508 224 10% 0 0.0% 0 0.0% 0 0.0% Lenawee 15,352 44% 7,966 1,626 452 6% 14 3.1% 5 1.1% 4 0.9%

Antrim 3,657 28% 1,630 379 42 3% 3 7.1% 1 2.4% 0 0.0% Livingston 7,915 19% 12,157 690 104 1% 1 1.0% 1 1.0% 1 1.0%

Arenac 2,110 24% 1,187 416 126 11% 1 0.8% 0 0.0% 0 0.0% Luce 1,374 38% 432 159 38 9% 1 2.6% 0 0.0% 0 0.0%

Baraga 2,007 43% 595 194 144 24% 0 0.0% 0 0.0% 0 0.0% Mackinac 2,781 30% 787 235 109 14% 0 0.0% 0 0.0% 0 0.0%

Barry 7,778 37% 4,298 568 233 5% 2 0.9% 1 0.4% 1 0.4% Macomb 36,730 13% 56,119 5,335 2,624 5% 24 0.9% 10 0.4% 6 0.2%

Bay ###### 40% 8,261 2,271 458 6% 15 3.3% 5 1.1% 1 0.2% Manistee 5,193 39% 1,526 552 65 4% 0 0.0% 0 0.0% 0 0.0%

Benzie 2,805 33% 1,113 281 26 2% 3 11.5% 0 0.0% 0 0.0% Marquette 11,357 37% 4,761 1,463 506 11% 6 1.2% 2 0.4% 0 0.0%

Berrien ###### 35% ###### 3,977 2,234 18% 170 7.6% 55 2.5% 15 0.7% Mason 5,550 39% 2,111 583 31 1% 2 6.5% 1 3.2% 0 0.0%

Branch 7,191 39% 3,577 1,165 95 3% 1 1.1% 0 0.0% 0 0.0% Mecosta 4,496 26% 2,903 847 365 13% 2 0.5% 0 0.0% 0 0.0%

Calhoun ###### 41% ###### 2,949 1,139 10% 43 3.8% 11 1.0% 4 0.4% Menominee 5,511 44% 1,689 336 178 11% 2 1.1% 2 1.1% 0 0.0%

Cass 8,010 35% 3,726 979 219 6% 7 3.2% 2 0.9% 0 0.0% Midland 5,950 20% 6,423 1,233 218 3% 6 2.8% 1 0.5% 0 0.0%

Charlevoix 4,197 32% 2,002 374 35 2% 1 2.9% 0 0.0% 0 0.0% Missaukee 1,743 25% 1,207 350 26 2% 0 0.0% 0 0.0% 0 0.0%

Cheboygan 4,015 29% 1,756 518 96 5% 0 0.0% 0 0.0% 0 0.0% Monroe 16,133 33% 11,795 1,942 902 8% 14 1.6% 8 0.9% 3 0.3%

Chippewa 5,774 32% 2,481 718 394 16% 3 0.8% 2 0.5% 0 0.0% Montcalm 7,744 34% 5,128 1,361 595 12% 5 0.8% 1 0.2% 0 0.0%

Clare 2,989 16% 2,390 889 153 6% 0 0.0% 0 0.0% 0 0.0% Montmorency 1,684 19% 629 211 30 5% 0 0.0% 0 0.0% 0 0.0%

Clinton 7,067 34% 5,093 582 165 3% 2 1.2% 0 0.0% 0 0.0% Muskegon 22,107 36% 14,644 4,146 1,653 11% 115 7.0% 39 2.4% 20 1.2%

Crawford 1,470 17% 1,118 284 17 2% 0 0.0% 0 0.0% 0 0.0% Newaygo 5,242 26% 4,236 1,017 259 6% 2 0.8% 1 0.4% 0 0.0%

Delta 7,652 43% 2,708 664 372 14% 8 2.2% 1 0.3% 0 0.0% Oakland 83,718 19% 90,026 9,197 5,546 6% 71 1.3% 25 0.5% 7 0.1%

Dickinson 5,973 46% 1,982 393 117 6% 0 0.0% 0 0.0% 0 0.0% Oceana 4,314 34% 2,202 638 93 4% 2 2.2% 0 0.0% 0 0.0%

Eaton 9,270 26% 7,727 1,076 286 4% 3 1.0% 1 0.3% 1 0.3% Ogemaw 3,037 22% 1,555 472 63 4% 0 0.0% 0 0.0% 0 0.0%

Emmet 4,867 33% 2,359 362 22 1% 0 0.0% 0 0.0% 0 0.0% Ontonagon 2,270 43% 478 146 36 8% 0 0.0% 0 0.0% 0 0.0%

Genesee ###### 27% ###### ###### 2,847 8% 88 3.1% 32 1.1% 9 0.3% Osceola 3,136 27% 1,791 549 175 10% 2 1.1% 0 0.0% 0 0.0%

Gladwin 2,625 18% 1,913 711 66 3% 0 0.0% 0 0.0% 0 0.0% Oscoda 1,442 18% 656 206 21 3% 0 0.0% 0 0.0% 0 0.0%

Gogebic 6,624 60% 1,023 350 88 9% 1 1.1% 0 0.0% 0 0.0% Otsego 1,680 16% 1,874 297 41 2% 2 4.9% 1 2.4% 0 0.0%

Grand Trav 6,677 23% 6,126 720 81 1% 0 0.0% 0 0.0% 0 0.0% Ottawa 16,683 25% 21,448 1,500 1,026 5% 16 1.6% 5 0.5% 4 0.4%

Gratiot 6,399 44% 3,027 828 276 9% 1 0.4% 1 0.4% 1 0.4% Presque Isle 2,767 31% 942 249 68 7% 0 0.0% 0 0.0% 0 0.0%

Hillsdale 7,811 42% 3,842 865 255 7% 3 1.2% 1 0.4% 0 0.0% Roscommon 3,497 18% 1,410 384 49 3% 2 4.1% 0 0.0% 0 0.0%

Houghton ###### 62% 2,393 790 410 17% 9 2.2% 4 1.0% 2 0.5% Saginaw 27,719 34% 17,144 5,833 1,761 10% 77 4.4% 31 1.8% 11 0.6%

Huron 7,437 38% 2,661 653 147 6% 0 0.0% 0 0.0% 0 0.0% St Clair 21,069 37% 13,228 2,666 417 3% 7 1.7% 4 1.0% 1 0.2%

Ingham ###### 30% ###### 5,565 2,675 12% 37 1.4% 16 0.6% 9 0.3% St Joseph 9,384 39% 5,258 1,372 209 4% 10 4.8% 3 1.4% 2 1.0%

Ionia 8,575 44% 5,240 1,101 361 7% 9 2.5% 4 1.1% 2 0.6% Sanilac 8,050 41% 3,478 836 197 6% 1 0.5% 1 0.5% 1 0.5%

Iosco 4,298 22% 2,264 957 127 6% 1 0.8% 0 0.0% 0 0.0% Schoolcraft 2,126 39% 558 176 121 22% 1 0.8% 0 0.0% 0 0.0%

Iron 4,575 51% 732 287 71 10% 0 0.0% 0 0.0% 0 0.0% Shiawassee 10,460 41% 5,594 1,274 343 6% 6 1.7% 2 0.6% 1 0.3%

Isabella 4,941 25% 4,237 1,057 298 7% 3 1.0% 0 0.0% 0 0.0% Tuscola 7,561 36% 4,480 1,110 407 9% 6 1.5% 2 0.5% 0 0.0%

Jackson ###### 39% ###### 2,850 329 3% 34 10.3% 14 4.3% 10 3.0% Van Buren 10,953 35% 6,445 1,526 643 10% 16 2.5% 1 0.2% 1 0.2%

Kalamazoo ###### 30% ###### 3,846 1,653 9% 64 3.9% 20 1.2% 9 0.5% Washtenaw 26,210 24% 22,421 3,034 1,005 4% 14 1.4% 4 0.4% 2 0.2%

Kalkaska 1,436 16% 1,319 329 14 1% 0 0.0% 0 0.0% 0 0.0% Wayne ex Det 116,376 28% 68,398 18,243 6,704 10% 189 2.8% 60 0.9% 24 0.4%

Kent ###### 32% ###### 7,821 9,253 18% 536 5.8% 236 2.6% 101 1.1% Wexford 4,133 32% 2,499 650 58 2% 0 0.0% 0 0.0% 0 0.0%

Keweenaw 1,366 61% 130 27 20 15% 1 5.0% 0 0.0% 0 0.0% Detroit, City of 257,260 63% ####### 47,806 ###### 22% 2,561 10.5% 904 3.7% 383 1.6%

* 1990 Census Data, U. S. Department of Commerce, Bureau of the Census Unknown n/a n/a n/a n/a 195 n/a 3 n/a 0 n/a 0 n/a 

** Based on Population Estimates by Single Year of Age for Michigan and Counties, 1999, Michigan Information Center MICHIGAN 1,228,635 32% ####### ####### ###### 10% 4,243 5.4% 1,523 2.0% 636 0.8%

***Kids Count in Michigan, 1996 Data Book [children ages 0-4 below 125% poverty]

Note: Counts of children tested and blood lead levels are reported from Michigan Department of Community Health, Childhood Lead Poisoning Prevention Project statewide database.

Note: Column for Children Tested reflects capillary and venous blood tests.  Columns for Children Confirmed reflect venous tests only.
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OSHA BLOOD LEAD LABORATORIES:  MICHIGAN 
 
 

Laboratory Name  City  County 
Warde Medical Laboratory Ann Arbor Washtenaw 
Quest Diagnostics Auburn Hills Oakland 
Regional Medical Laboratories Battle Creek Calhoun 
Comprehensive Health Services Inc Detroit Wayne 
Detroit Health Department Detroit Wayne 
DMC University Laboratories Detroit Wayne 
AAC Trinity Inc Farmington Hills Wayne 
Blodgett Toxicology Lab Grand Rapids Kent 
Michigan Department of Community Health Lansing Ingham 
Sparrow Regional Laboratories Lansing Ingham 
Mount Clemens General Hopsital Mount Clemens Macomb 
Hackley Hospital Laboratory  Muskegon Muskegon 
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What is the Normal Value for Blood Lead?

Laboratories are required to report to the state the
results of all blood lead tests, whether performed on
children or adults. These blood tests are performed by
local health departments, private practitioners and
companies as part of their occupational health
program.

The Centers for Disease Control and Prevention
(CDC) has developed guidelines for reporting the
laboratory results of blood leads in children (Table I).
Lead has no biological function in the body and
accumulates over time with continued exposure.
Ideally, lead levels would be nondetectable, but
because of the previous widespread use of lead,
particularly in paint and gasoline, both children and
adults will have background values of lead in their
blood. The best data for assessing what is a normal
background level for lead comes from the National
Health and Nutrition Examination Surveys, which is
an ongoing program of the National Center for Health
Statistics. This program performs medical

examinations and testing on a random sample of
the United States population and generates
"normal" values for many different parameters.
Table II shows "normal" levels of blood lead by
age, gender and race. Both for children and adults,
all but five percent of the population has a blood
lead <10 ug/dL. This five percent cutoff is the usual
method for determining laboratory normal ranges.

CDC has not developed management guidelines
for lead for adults. This lack of guidelines is
reflected in the normal range that laboratories
report for adults. Table III shows the normal range
for the twelve laboratories in the state that perform
blood lead analysis. Four of them use the same
normal range for adults as for children, while the
other eight indicate an upper limit of normal that
ranges from 19-40 ug/dL. Part of the confusion in
the upper limit of normal for adults is based on the
allowable Occupational Safety and Health Act
(OSHA) blood levels. OSHA allows blood lead
levels in workers to be up to 49 ug/dL before an
employer is required to remove the individual from
work. If a blood lead is 40 ug/dL or greater, then
OSHA requires that blood lead monitoring be
performed more frequently, every two months.
Lead accumulates in the body and there is consistent
evidence of the adverse effects of lead at levels
within allowable OSHA standards. The OSHA
allowable blood lead standard was last revised in
1978. This is particularly true for the association
with blood pressure, kidney disease, neurological
function and semen quality for exposures causing
blood lead levels below 40 or 50 ug/dL.1-5

Depending on why a blood lead was ordered, an
upper limit of normal greater than 10 ug/dL is
misleading. Any blood lead result above 10 ug/dL
indicates exposure beyond that expected in the
general population. Because lead accumulates in
the body, exposures leading to blood lead levels
>10 ug/dL increase the risk for developing high
blood pressure and kidney, neurologic and sperm

New and Improved Ways to
Report Known or Suspected

Occupational Disease
We have created a secure web site to accept on-
line reporting and have established a new e-
mail address strictly dedicated to the reporting
of all occupational disease. If you want to
report on-line, go to our web site
www.chm.msu.edu/oem/index.htm and click
on 'Submit Occupational Disease Report'.
Please see box on page 4 for various ways to
report Known or Suspected Occupational
Disease. If you have any questions about
Michigan's reporting law or how to report,
please call 1-800-446-7805 or e-mail
ODREPORT@ht.msu.edu
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Table I. Management Guidelines for Blood Lead Levels in Children*

Blood lead (ug/dL) Significance Management

<10 Background Guidance and well-child care

10-14 Low For 10 or higher, tiered management according to CDC
15-19 Mild guidelines

20-44 Moderate For 20 or higher, public health and medical evaluation
and treatment (see CDC guidelines)

45-69 High For 45 or higher, chelation recommended

> 70 Severe Medical emergency

*Centers for Disease Control & Prevention (CDC). Screening Young Children for Lead Poisoning: Guidance for State and
Local Public Health Officials. Atlanta, GA: US Department of Health and Human Services, 1997.

 If you have questions about interpreting blood lead
results or managing patients with lead exposure or
elevated blood lead levels, please contact Kenneth
D. Rosenman, M.D. at 1-800-446-7805 or e-mail:
Rosenman@msu.edu

Table II. Blood Lead Levels of the Population by Selected Demographic Characteristics:
              United States 1991-1994

Percent Persons
Geometric Mean with Blood Lead

Population Group Blood Lead Level Levels
(ug/dL) CI* > 10 ug/dL CI*

All 3.3 2.1-2.4 2.2 1.6-2.8
Age (years)
   1-2 3.1 2.8-3.5 5.9 3.7-9.2
   3-5 2.5 2.3-2.7 3.5 2.2-5.4
   6-11 1.9 1.8-2.1 2.0 1.2-3.3
   12-19 1.5 1.4-1.7 0.8 0.3-1.9
   20-49 2.1 2.0-2.2 1.5 1.0-2.2
   50-69 3.1 2.9-3.2 2.9 2.1-3.8
    >70 3.4 3.3-3.6 4.6 3.4-6.0
Sex
   Female 1.9 1.8-2.0 0.9 0.6-1.3
   Male 2.8 2.6-2.9 3.5 2.6-4.6
Race/ethnicity
   Black, non-Hispanic 2.8 2.6-3.0 5.2 4.0-6.9
   Mexican American 2.4 2.3-2.6 2.9 2.1-4.0
   White, non-Hispanic 2.2 2.0-2.3 1.5 0.9-2.3
Other 2.3 2.1-2.6 3.0 1.7-5.1

*CI, 95% confidence interval. (Adopted Pirkle et al 1998)

dysfunction. The California Health Department has
disseminated the following table for managing blood
lead in adults (Table IV). We believe that these
guidelines for managing blood lead levels in adults
are reasonable and justified by the medical literature.
We are encouraging the laboratories to change their
upper limit of normal for blood lead to 9 ug/dL for
individuals of all ages.
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Alexander BH, Checkoway H, Van Neten C, M u l l e r
CH, Ewers TG, Kaufman JD, Mueller BA, Vaughan TL,
Faustman EM. Semen Quality of Men Employed in a
Lead Smelter. Occupational and Environmental
Medicine 1996; 53: 411-416.

Hu H, Aro A, Payton  M, Korrick S, Sparrow D, Weiss ST,
Rotnitzky A. The Relationship of Bone and Blood
Lead to Hypertension. The Normative Aging Study.
JAMA 1996; 275: 1171-1176.

Kim R, Rotnitzky, Sparrow D, Weiss ST, Wager C, Hu
H. A Longitudinal Study of Low-Level Lead Exposure
and Impairment of Renal Function. The Normative
Aging Study. JAMA 1996; 275: 1177-1181.

Table III. Normal Ranges for Adults in the Twelve Michigan Laboratories Performing
     BloodLead Analysis

Laboratory Normal Range (ug/dL)
        A 0 - 10
        B 0 - 40
        C 0 - 19; 0 - 39 occupational exposure
        D 0 -   9
        E 0 -   9
        F 0 - 24
        G 0 -   9; 0 - 30 occupational exposure
        H 0 - 30
         I 0 - 25
         J 0 - 20
        K 0 -   9
        L 0 - 19

Table IV. Management Guidelines for Blood Lead Levels in Adults*

Blood Lead (ug/dL) Management
<10 No action needed.

10-24 Identify and minimize lead exposure.

25-49 Remove from exposure if symptomatic
Monitor blood lead and zinc protoporphyrin.

50-79 Remove from work with lead. Immediate medical evaluation indicated.
Chelation not indicated unless significant symptoms due to lead poisoning.

> 80 As above. Chelation may be indicated if symptomatic.

Important to consult on individual case basis.

*California Department of Health Services Occupational Lead Poisoning Prevention Program.

Pirkle JL, Kaufman RB, Brody DJ, Hickman T, Gunter EW,
Paschal DC. Exposure of the U.S. Population to Lead,
1991-1994. Environmental Health Perspectives 1998;
106: 745-750.

Schwartz BS, Stewart WF, Bolla KI, Simon D, Bandeen-
Roche K, Gordon B, Links JM, Todd AC. Past Adult Lead
Exposure is Associated with Longitudinal Decline in
Cognitive Function. Neurology 2000; 55: 1144-1150.
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Michigan Law Requires
the Reporting of

Known or Suspected
Occupational Diseases

Reporting can be done by:

FAX (517) 432-3606
Telephone 1-800-446-7805

E-Mail ODREPORT@ht.msu.edu
Web www.chm.msu.edu/oem/index.htm
Mail Michigan Department of Consumer

and Industry Services
Division of Occupational Health

P.O. Box 30649
Lansing, MI  48909-8149

Reporting forms can be obtained by
calling (517) 322-5208

or
1-800-446-7805
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