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Malignant Mesothelioma Mortality --- United
States, 1999--2005
Malignant mesothelioma is a fatal cancer primarily associated with exposure to asbestos. The
latency period between first exposure to asbestos and clinical disease usually is 20--40 years (1).
Although asbestos is no longer mined in the United States, the mineral is still imported, and a
substantial amount of asbestos remaining in buildings eventually will be removed, either during
remediation or demolition. Currently, an estimated 1.3 million construction and general industry
workers potentially are being exposed to asbestos (2). To characterize mortality attributed to
mesothelioma, CDC's National Institute for Occupational Safety and Health (NIOSH) analyzed
annual multiple-cause-of-death records for 1999--2005, the most recent years for which complete
data are available.* For those years, a total of 18,068 deaths of persons with malignant
mesothelioma were reported, increasing from 2,482 deaths in 1999 to 2,704 in 2005, but the annual
death rate was stable (14.1 per million in 1999 and 14.0 in 2005). Maintenance, renovation, or
demolition activities that might disturb asbestos should be performed with precautions that
sufficiently prevent exposures for workers and the public. In addition, physicians should document
the occupational history of all suspected and confirmed mesothelioma cases.
Asbestos was used in a wide variety of construction and manufacturing applications through most of
the 20th century. In the United States, asbestos use peaked at 803,000 metric tons in 1973 and then
declined to approximately 1,700 metric tons in 2007 (Figure 1) (3).
For this report, malignant mesothelioma deaths were identified for 1999--2005 from death
certificates and included any deaths for which International Classification of Diseases, 10th
Revision (ICD-10) codes† for malignant mesothelioma were listed in the multiple-cause-of-death
mortality data entity axis.§ Because mesothelioma predominantly is associated with occupational
exposure and has a long latency, the analysis was restricted to deaths of persons aged ≥25 years.
The annual death rate per 1 million persons aged ≥25 years was calculated using the July 1
population estimates for each year provided by the U.S. Census Bureau. Overall death rates were
calculated based on the 2002 census population.
During 1999--2005, a total of 18,068 malignant mesothelioma deaths were reported in the United
States; 14,591 (80.8%) occurred among males and 17,180 (95.1%) among whites (Table).
Mesothelioma deaths were classified as mesothelioma of pleura (1,572; 8.7%), peritoneum (657;
3.6%), other anatomical site (2,605; 14.4%), and unspecified anatomical site (13,454; 74.5%).¶
Mortality increased with age, with the greatest number of decedents aged ≥75 years; 311 deaths
(1.7%) occurred in persons aged ≤44 years. From 1999 to 2005, the total number of malignant
mesothelioma deaths increased 8.9%, from 2,482 in 1999 to 2,704 in 2005, but the annual death rate
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was stable (14.1 per million population in 1999 versus 14.0 in 2005). The death rate for males was
4.5 times that for females (23.2 versus 5.1 per million). During 1999--2005, the state death rate was
greater than the national rate (13.8 per million population per year) in 26 states; in six states the rate
exceeded 20 per million per year (Figure 2): Maine (173 deaths; rate: 27.5), Wyoming (50; 22.2),
West Virginia (182; 21.0), Pennsylvania (1,210; 20.8), New Jersey (814; 20.2), and Washington
(558; 20.1).
Reported by: KM Bang, PhD, JM Mazurek, MD, E Storey, MD, MD Attfield, PhD, PL Schleiff, MS,
JM Wood, MS, Div of Respiratory Disease Studies, JT Wassell, PhD, Div of Safety Research,
National Institute for Occupational Safety and Health, CDC.

Editorial Note:
Despite regulatory actions and the sharp decline in use of asbestos, potential exposure to asbestos
continues, but most deaths from mesothelioma in the United States derive from exposures decades
ago. Because mesothelioma manifests 20--40 years after first exposure, the number of
mesothelioma deaths will likely peak by 2010 (4). The analysis described in this report indicates
that the annual number of mesothelioma deaths is still increasing, and future cases will continue to
reflect the extensive past use of asbestos. New cases also might result through occupational and
environmental exposure to asbestos during remediation and demolition of existing asbestos in
buildings if controls are insufficient to protect workers and the surrounding community.
The annual number of mesothelioma cases increased significantly from the late 1970s through the
mid-1990s (4). Projections indicate that the number of mesothelioma cases involving males peaked
during 2000--2004 at more than 2,000 cases and should be declining, with an expected return to
background levels by 2055. The number of mesothelioma cases involving females (approximately
560 in 2003) is projected to increase slightly over time as a function of population size and shifting
age distribution (4).
Previously, NIOSH examined industry and occupation data for 541 of the 2,482 mesothelioma
deaths that occurred in 1999, the most recent year for which such data are available. After 1999,
coding information for industry and occupation were no longer available. Of 130 industries
reported, significant proportionate mortality ratios (PMRs) were found for ship and boat building
and repairing (6.0; 95% confidence interval [CI] = 2.4--12.3); industrial and miscellaneous
chemicals (4.8; CI = 2.9--7.5); petroleum refining (3.8; CI 1.2--8.9); electric light and power (3.1;
CI = 1.5--5.7); and construction (1.6; CI = 1.2--1.9). Of 163 occupations reported, significant PMRs
were found for plumbers, pipefitters, and steamfitters (4.8; CI = 2.8--7.5); mechanical engineers
(3.0; CI = 1.1--6.6); electricians (2.4; CI = 1.3--4.2); and elementary school teachers (2.1; CI = 1.1-3.6) (5).
Over the decades, the Occupational Safety and Health Administration (OSHA) and the
Environmental Protection Agency have taken various regulatory actions to control occupational
exposure to asbestos (6). OSHA established a permissible exposure limit (PEL) for asbestos in
1971. This standard set the PEL at 12 fibers per cubic centimeter (f/cc) of air.** This initial PEL
was reduced to 5 f/cc in 1972, 2 f/cc in 1976, 0.2 f/cc in 1986, and 0.1 f/cc in 1994 (7). Inspection
data for 1979--2003 show a general decline in asbestos exposure levels and in the percentage of
samples exceeding designated occupational exposure limits in construction, manufacturing, mining,
and other industries (5). However, in 2003, 20% of air samples collected in the construction
industry exceeded the OSHA PEL (5).
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The findings in this report are subject to at least three limitations. First, death certificates do not
include information on exposure to asbestos or a specific work history. This limits identification of
industries and occupations associated with mesothelioma. Second, the state of residence issuing
death certificate might not always be the state in which the decedent's exposures occurred, which
might affect state death rates. Finally, some mesothelioma cases might be misdiagnosed and
assigned less specific ICD codes (e.g., ICD-10 code C76, malignant neoplasm of other and illdefined sites), and consequently not be captured in this analysis (8).
Although asbestos has been eliminated in the manufacture of many products, it is still being
imported (approximately 1,730 metric tons in 2007) and used in the United States (3) in various
construction and transportation products (6). Ensuring a future decrease in mesothelioma mortality
requires meticulous control of exposures to asbestos and other materials that might cause
mesothelioma. Recent studies suggest that carbon nanotubes (fiber-shaped nanoparticles), which are
increasingly being used in manufacturing (9), might share the carcinogenic mechanism postulated
for asbestos and induce mesothelioma (10), underscoring the need for documentation of
occupational history in future cases. Capturing occupational history information for mesothelioma
cases is important to identify industries and occupations placing workers at risk for this lethal
disease.
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FIGURE 1. Asbestos use and permissible exposure limits* --- United States, 1900--2007

The figure above shows the amount of asbestos use, in thousands of metric tons, and the
Occupational Safety and Health permissible asbsestos exposure limits in the United States during
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1900–2007. Asbestos use increased from 1,000 metric tons in 1900 to a peak of 803,000 metric tons
in 1973, then decreased to approximately 1,700 metric tons in 2007.
Permissible asbestos exposure limits were 12 fibers per cubic centimeter in 1971, 5 fibers in 1972, 2
fibers in 1976, 0.2 fibers in 1986, and 0.1 fibers in 1994.
* Arrows indicate year when the Occupational Safety and Health Administration permissible
exposure limits were put in place (12 fibers per cubic centimeter [f/cc] in 1971, 5 f/cc in 1972, 2 f/cc
in 1976, 0.2 f/cc in 1986, and 0.1 f/cc in 1994).
TABLE. Number of malignant mesothelioma deaths among persons aged ≥25 years, by
selected characteristics --- United States, 1999--2005
No. of deaths, by year
Characteristic
1999
Total

2000

2001

2002

2003

2004

2005

Total

2,482

2,530

2,505

2,570

2,621

2,656

2,704

18,068

14.1

13.9

13.6

13.7

13.9

13.9

14.0

13.8

25--34

4

6

7

10

7

11

6

51

35--44

33

34

39

40

38

42

34

260

45--54

138

131

144

106

148

121

118

906

55--64

388

372

361

380

386

400

438

2,725

65--74

818

814

748

764

715

674

735

5,268

75--84

888

918

942

975

1,028

1,097

1,014

6,862

≥85

213

255

264

295

299

311

359

1,996

Death rate*
Age group (yrs)
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73

74

74

74

75

75

75

74

1,993

2,043

2,019

2,126

2,122

2,140

2,148

14,591

489

487

486

444

499

516

556

3,477

White

2,353

2,398

2,405

2,447

2,481

2,535

2,561

17,180

Black

104

109

75

99

109

97

114

707

Other

25

23

25

24

31

24

29

181

252

225

269

238

206

196

186

1,572

92

84

83

95

95

101

107

657

426

433

388

377

329

326

326

2,605

1,750

1,817

1,806

1,901

2,013

2,063

2,104

13,454

Sex
Male
Female
Race

Anatomical site†
Pleura
Peritoneum
Other
Unspecified
* Per 1 million population.
† The sum of anatomical site totals (18,288) is greater than the total number of deaths (18,068)
because some decedents have more than one site listed on their death certificate.
FIGURE 2. Malignant mesothelioma death rate per 1 million population,* by state --- United
States, 1999--2005
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The figure above shows a map of the United States and indicates the malignant mesothelioma death
rate per 1 million population for each state during 1999–2005. The state death rate was greater than
the national rate of 13.8 per million population per year in 26 states; in six states (Maine, New
Jersey, Pennsylvania, Washington, Wyoming, and West Virginia) the rate exceeded 20 per million
per year.
* Decedents for whom the International Classification of Diseases, 10th Revision codes C45.0
(mesothelioma of pleura), C45.1 (mesothelioma of peritoneum), C45.2 (mesothelioma of
pericardium), C45.7 (mesothelioma of other sites), or C45.9 (mesothelioma, unspecified) were
listed on death certificates were identified using CDC mortality data for 1999--2005.
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