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Asbestosis Mortality Surveillance in the 
United States, 1970-2004 

Kl MOON BANG, PHO, MPH, JACEK M. MAZUREK, MD, MS, PHD, 
GIRIJA SYAMLAL, MBBS, MPH, JOHN M. WOOD, MS 

To describe the demographic, geographic, and occupa­
tional distribution of asbestosis mortality in the United 
States during 1970-2004, we identified a total of25,413 
asbestosis deaths. We calculated national, state, and 
county death rates, age-adjusted to the 2000 U.S. stan­
dard population. We also calculated industry- and occu­
pation-specific proportionate mortality ratios (PMRs), 
adjusted for age, sex, and race, and corresponding con­
fidence intervals (Cis) using available data. The overall 
U.S. age-adjusted asbestosis death rate was 4.1 per mil­
lion population per year; the rate for males (10.4) was 
nearly 35-fold higher than that for females (0.3). It 
increased significantly from 0.6 to 6.9 per million popu­
lation from 1970 to 2000 (p<0.001), and then declined 
to 6.3 in 2004 (p=0.014). High asbestosis death rates 
occurred predominantly, though not exclusively, in 
coastal areas. Industries with highest PMRs included 
ship and boat building and repairing (18.5; 95% CI 
16.3-20.9) and miscellaneous nonmetallic mineral and stone 
products (15.9; 95% CI 13.0-19.5). Occupations with 
highest PMRs included insulation workers (109.2; 95% CI 
93.8-127.2) and boilermakers (21.3; 95% CI 17.0-26.6). 
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Asbestosis is a diffuse interstitial fibrosis of the 
lungs due to inhalation and retention of 
asbestos fibers. The term "asbestos" generally 

refers to six naturally occurring fibrous silicate miner­
als classified by their physical and chemical structure 
into two groups: 1) serpentine, which include 
chrysotile (white asbestos); and 2) amphiboles, which 
include amosite (brown asbestos), crocidolite (blue 
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asbestos), anthophyllite asbestos, tremolite asbestos, 
and actinolite asbestos. The most commonly encoun­
tered form of asbestos is chrysotile (approximately 
95% of the asbestos used in the United States), fol­
lowed by amosite and crocidolite. All forms of asbestos 
can cause asbestosis. 

Generally, there is a latency period of about 15 to 45 
years from initial exposure to development of asbesto­
sis. However, asbestosis latency can be shorter than 15 
years when intensity of asbestos exposure is exceedingly 
high. Progression of asbestosis depends on asbestos 
exposure level and duration of exposure. 

In addition to asbestosis, exposure to asbestos can 
cause malignant mesothelioma, lung cancer, non­
malignant pleural abnormalities including plaques, 
and other conditions. 

Workers employed in asbestos mining and milling 
are at potential risk of exposure to asbestos, as are 
workers involved with manufacture, use, repair, 
removal, or demolition of asbestos-containing materi­
als and products including, for example, asbestos-con­
taining building materials, insulation, friction prod­
ucts, and textiles. Examples of specific trades 
considered at high risk for asbestos exposure include 
insulators, sheet metal workers, carpenters, welders 
and cutters, plumbers and pipefitters, steamfitters, boil­
ermakers, plasterboard workers, and numerous ship­
yard trades such as electricians and shipscalers. · The 
Occupational Safety and Health Administration 
(OSHA) has estimated that annually 1.3 million con­
struction and general industry workers in the United 
States (U.S.) are potentially exposed to asbestos, most 
prominently during manipulation of asbestos while 
conducting renovation or demolition. 12 Asbestos may 
also be found in dust from unpaved roads or driveways 
surfaced with ultramafic or serpentine rock material. 13 

While the use of asbestos has been banned in some 
countries, including the entire European Union, 14 its 
use has not been entirely banned in the U.S. Because of 
past asbestos exposures, continuing use of asbestos, 
and maintenance and demolition involving asbestos­
containing materials, U.S. workers will continue to be 
at risk for asbestosis for years to come. 
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TABLE 1 Number and Percent Distributions of 
Asbestosis Deaths and Asbestosis Death Rates 
(per Million Population per Year) by Demographic 
Characteristics, U.S. Residents Aged ~15 Years, 
1970-2004 

Deaths Death Rate 

Demographics No. % Age-specific 

Age group (years) 
15-24 l 0.0 0.0 
25-34 4 0.0 0.0 
35-44 64 0.3 0.1 
45-54 609 2.4 0.8 
55-64 3,310 13.0 4.4 
~65 21,425 84.3 20.7 

Age-adjusted 

Sex 
Male 24,463 96.3 10.4 
Female 950 3.7 0.3 

Race 
White 23,764 93.5 4.3 
Black 1,507 5.9 3.0 
Other 142 0.6 1.4 

Total 25,413 100.0 4.1 

In this article, we describe the demographic charac­
teristics of asbestosis decedents and the geographic dis­
tributions and temporal trends of asbestosis deaths in 
the U.S. In addition, we present proportionate mortality 
ratios (PMRs) for asbestosis by industry and occupation. 

MATERIALS AND METHODS 

Information on deaths from occupationally-related res­
piratory disease and conditions is compiled by the 
National Institute for Occupational Safety and Health 
in the National Occupational Respiratory Mortality 
System (NORMS) .15 This database uses National 
Center for Health Statistics (NCHS) multiple cause-of­
death data obtained annually from all individual death 
certificates in the U.S. For a subset of 26 states for some 
years in the 1985-1999 period, information on dece­
dents' usual industry and occupation that complies 
with NCHS-established quality criteria is available in 
the NCHS multiple cause-of-death data. 15 

For this analysis, we defined asbestosis deaths as 
those for which asbestosis was entered on the death 
certificate. We identified such deaths using Interna­
tional Classification of Disease (ICD)-8 code 515.2 for 
years 1970-1978, ICD-9 code 501 for years 1979-1998, 
and ICD-10 codeJ61 for years 1999-2004.16-18 We con­
sidered all U.S. resident deaths occurring at ages 15 
years and older; the age restriction is due to the occu­
pational nature of asbestosis. For those analyses based 
on decedents' occupation or industry, we further lim­
ited consideration to the subset of states and years for 
which quality industry and occupation data were 
available . 
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We age-adjusted the death rates ( deaths per million 
per year) to the 2000 U.S. standard population and 
mapped age-adjusted death rates at the county level 
using geographic information system software (Mapinfo 
Professional Software® 7.5, Mapinfo Corp., Troy, NY). 
We used a simple linear regression model for time trend 
analysis of rates. We calculated PMRs as the observed 
number of asbestosis deaths in a specified industry or 
occupation (coded to 3-digits using the Bureau of 
Census Industry Code [CIC] and Occupation Code 
[COC], respectively19) divided by the expected number 
of asbestosis deaths. We calculated the expected number 
of asbestosis deaths using the total number of deaths in 
the specified industry or occupation multiplied by a 
proportion defined as the number of asbestosis deaths in 
all industries or occupations divided by the total number 
of deaths in all industries or occupations. We adjusted 
PMRs by industry and occupation for age, sex, and race, 
and 95% confidence intervals were calculated by Poisson 
analysis.2° For this report, we calculated PMRs only for 
industries and occupations with five or more asbestosis 
deaths in the 1985-1999 period. We used SAS® 9.1 soft­
ware (SAS Institute, Cary, NC) for data analysis. 

RESULTS 

The demographic characteristics of asbestosis dece­
dents and age-adjusted death rates by sex and race are 
shown in Table 1, as are age-specific death rates per mil­
lion population per year. For 1970-2004, a total of 
25,413 asbestosis deaths were identified; 24,463 (96.3%) 
were males and 23,764 (93.5%) were whites. The over­
all age-adjusted asbestosis death rate was 4.1 per million 
population per year; males (10.4) had a nearly 35-fold 
higher rate than females (0.3). Age-specific death rates 
ranged from 0.0 per million per year in both of the 
youngest age groups (15-24 years and 25-34 years) to 
20.7 in the oldest age group (65 years and older) . 

The number of asbestosis deaths increased from 89 
in 1970 to 1,493 in 2000 and then declined to 1,470 in 
2004. The annual age-adjusted death rate showed a 
similar temporal pattern. It increased from 0.6 per mil­
lion population per year in 1970 to 6.9 in 2000 (r2=0.97, 
slope=0.219, j><0.0001), and then declined to 6.3 in 
2004 (r2=0.90, slope=-0.114, jJ=0.014) (Figure 1) . 

For the 1970-2004 period, asbestosis deaths were 
most frequent in California (n=2,588), New Jersey 
(n=2,208), and Pennsylvania (n=2,168). The 25 states 
with highest age-adjusted death rates are shown in 
Table 2. Delaware had the highest asbestosis death rate 
(14.3 per million per year), more than three-fold 
higher than the national rate, though six other states 
(Washington, New Jersey, Alaska, West Virginia, Maine, 
and Mississippi) each had asbestosis death rates more 
than two-fold higher than the overall U.S. rate. Most of 
the states with the highest asbestosis death rates are 
coastal states or other states with major seaports. 
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Figure I-Number of asbestosis deaths and age-adjusted death rates (per million) by year, U.S. residents aged~ 75 
years, 7970-2004. 

Geographic distribution of asbestosis death rates by 
county is presented in Figure 2. Lincoln County, Mon­
tana, had the highest asbestosis death rate (164.1 per 
million per year), 40-fold higher than the overall U.S. 
rate, followed by Poquoson City, Virginia (132.5); 
George County, Mississippi ( 111. 7); Orange County, 
Texas (102.5); and Somerset County, New Jersey 
(101.2) (Table 3). 

The 10 industries and 10 occupations with the high­
est significantly elevated PMRs for asbestosis are shown 
in Table 4. By industry, ship and boat building and repair­
ing had the highest PMR of 18.5 (95% CI 16.3-20.9), 
followed by miscellaneous nonmetallic mineral and stone · 
products (PMR=l5.9; 95% CI 13.0-19.5). In addition to 
the industries listed in the table, eight other industries 
(including water transportation, electric light and power, 
drugs, construction, glass and glass products, tires and inner 
tubes, and railroads) had significantly elevated PMRs. By 
occupation, insulation workers had the highest PMR 
(109.2.; 95% CI 93.8-127.2), followed by boilermakers 
(PMR=21.3; 95% CI 17.0-26.6) . In addition to the 
occupations listed in the table, 24 other occupations 
(including electricians, sailors and deckhands, millwrights, 
welders and cutters, brickmasons and stonemasons, industrial 
machinery repairers, and carpenters) had significantly ele­
vated PMRs. 

DISCUSSION 

This report summarizes surveillance information on 
25,413 asbestosis deaths in the U.S. over 35 years from 
1970 through 2004. The annual number of asbestosis 
deaths increased nearly 17-fold from 1970 to 2000 and 
has declined slightly after 2000. Asbestosis decedents 
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have been overwhelmingly white males. About 15% of 
all asbestosis decedents were younger than 65 years old. 
High death rates were observed mainly in coastal areas. 
Among industries, ship and boat building and repairing had 

TABLE 2 Numbers of Asbestosis Deaths and Asbestosis 
Death Rates for the 25 States with Highest 
Age-adjusted Death Rates (per Million per Year), 
U.S. Residents Aged ~15 Years, 1970-2004 

Age-adJusfed 
State No. of Deaths Death Rate 

Delaware 215 14.3 
Washington l .252 l l.7 
New Jersey 2,208 10.8 
Alaska 36 10.5 
West Virginia 494 9.2 
Maine 274 8.4 
Mississippi 541 8.3 
Maryland 797 7.9 
Virginia 991 7.7 
Oregon 549 7.4 
Alabama 689 6.5 
Pennsylvania 2,168 6.0 
Montana 123 6.0 
Massachusetts 965 5.8 
South Carolina 404 5.4 
Texas l ,808 5.4 
New Hampshire 129 5.1 
Louisiana 470 4.9 
Idaho 108 4.7 
Wyoming 39 4.4 
Rhode Island 125 4.4 
California 2,588 4.3 
Nevada 89 4.2 
North Carolina 650 4.1 
Connecticut 331 3.7 

All states 25,413 4.1 
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Figure 2-Age-adjusted asbestosis death rates (per million per year) by county, United States, 1970-2004. 

Note: The national age-adjusted death rate for 1970-2004 was 4.1 per million. 
"Rates were not calculated for those counties with less than 5 deaths. 

the highest PMR for asbestosis. Among occupations, 
insulations workers had the highest PMR for asbestosis. 

The slight decline in U.S. asbestosis mortality from 
2000 through 2004 is probably attributable to a combi­
nation of factors, and might indicate that asbestosis 
mortality has peaked in the U.S. Major factors that 
could account for a downward trend in asbestos mor­
tality are declining use of asbestos and improved con­
trol of asbestos exposures. Because asbestosis mortality 
typically manifests several decades after initial occupa­
tional exposure to asbestos, the asbestosis deaths we 
observed reflect exposures that occurred decades ear­
lier. Asbestos use in the U.S. increased from approxi­
mately 1,000 metric tons in the early 1900s to a peak of 
803,000 tons in 1973. Increased awareness of the health 
consequences of asbestos exposure led to voluntary 
and regulatory actions that resulted in subsequent 
decline in asbestos use to less than 4,000 metric tons in 
2004.21 Patterns of asbestos use in many other devel­
oped countries have been reported to be similar to that 
for the U.S., with peak usage in the 1970s.21 

Asbestos has been used in many products and appli­
cations (e.g., brake pads and linings, roofing materials, 
gaskets, heat and acoustic insulation, fireproofing, 
flooring material) .22 The U.S. Environmental Protec­
tion Agency (EPA) first promulgated an asbestos stan­
dard in 1973, which included a ban on the use of spray­
applied material containing more than 1 % asbestos for 
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insulating or fireproofing buildings.23 Subsequent 
actions by EPA and the Consumer Products Safety 
Commission have resulted in several additional selec­
tive banned uses of asbestos in the U.S., including: 1) 
new uses of asbestos; 2) corrugated paper; 3) rollboard; 
4) commercial paper; 5) specialty paper; and 6) floor­
ing felt. 23 An "Asbestos Ban and Phaseout Rule" was 
promulgated by EPA in 1989, but many aspects of this 
EPA standard were set aside by court action in 1991.23 

No longer subject to the 1989 ban are the following 
asbestos-containing product categories: asbestos­
cement corrugated and flat sheet, shingle, millboard, 
and pipe; asbestos clothing; pipeline wrap; gaskets; 
roofing felt and roof coatings; non-roofing coatings; 
vinyl-asbestos floor tile; automatic transmission compo­
nen ts, friction materials, clutch facings, and brake 
pads, linings, and blocks. 23 Efforts to ban all uses of 
asbestos in the U.S. continue.24 Since 2005, asbestos use 
has been nearly totally banned in all 25 member coun­
tries of the European Union; asbestos-containing 
diaphragms can be manufactured until 2010. 14 

EPA standards intended to control emissions of 
asbestos into the environment have been comple­
mented by OSHA standards intended to reduce occu­
pational asbestos exposures. OSHA established a per­
missible exposure limit (PEL) for asbestos in 1971. This 
initial PEL of 12 fibers per cubic centimeter (f/cc) has 
subsequently been reduced to 5 f/ cc in 1972, 2 f/ cc in 
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TABLE 3 Numbers of Asbestosis Deaths and Asbe~tosis Death Rates for the 30 Counties and County Equivalents· 
with Highest Age-adjusted Death Rates (per Million per Year), U.S. Residents Aged ~15 Years, 1970-2004 

County 
(or County Equivalent) State No. of Deaths Age-adjusted 

Lincoln County Montana 64 164.1 
Poquoson City Virginia 17 132.5 
George County Mississippi 39 111.7 
Orange County Texas 156 102.5 
Somerset County New Jersey 519 101.2 
Jackson County Mississippi 163 82.0 
Kitsap County Washington 222 60.9 
Sagadahoc County Maine 44 57.8 
York County Virginia 28 56.5 
Newport News City Virginia 151 55. l 
Greene County Mississippi 13 51.6 
Hampton City Virginia 114 50.8 
Jefferson County Texas 254 39.6 
Jasper County Texas 35 38.6 
Gloucester County New Jersey 165 37.0 
Putnam County West Virginia 31 36. l 
Berkeley County South Carolina 46 35.6 
Chesapeake City Virginia 81 35.5 
Isle of Wight County Virginia 19 35.0 
Suffolk City Virginia 44 34.8 
Newton County Texas 13 33.7 
Camden County New Jersey 402 33.4 
Chambers County Texas 11 30.2 
Charleston County South Carolina 157 29.3 
Portsmouth City Virginia 84 29.2 
Washington County Alabama 12 28.6 
Solano County California 150 28.6 
Mobile County Alabama 245 27.4 
Hardin County Texas 26 27.4 
Benton County Washington 56 25.8 

• In Virginia, some cities Incorporate the same legal or geopolitical status as counties. 

1976, 0.2 f/cc in 1986, and 0.1 f/cc in 1994.25 The 
OSHA standard requires employers to use engineering 
controls, specific work practices, exposure monitoring, 
housekeeping practices, medical surveillance, work 
training and hazard education, and use of personal 
protective equipment to control exposures. 26 Inspec­
tion data for 1979-1999 show declines in asbestos expo­
sure and percent of samples exceeding designated 
occupational exposure limits in construction, manufac­
turing, mining, and other industries.27 

Reduced use and lower asbestos exposure levels may 
have contributed to recent reductions in asbestosis 
mortality observed since 2000. However, because of the 
latency of asbestosis, the full impact of these reductions 
in asbestos use and exposures on disease occurrence is 
still decades in the future. Several studies have 
attempted to project the future trends of asbestos­
related diseases incidence and mortality.4·28-37 Most of 
these studies were restricted to asbestos-related can­
cers. However, Nicholson et al. , in a 1982 study on U.S. 
asbestos-related mortality, hypothesized that asbestosis 
deaths would double during the 1980s and 1990s (to 
approximately 400 deaths annually), and decline 
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thereafter.4 Although the authors considered past expo­
sure to asbestos and estimated number of exposed 
workers, they could not take into account other factors 
that occurred after their study was completed, such as 
increasingly restrictive regulations for asbestos expo­
sure and use (see above), improved diagnostic meth­
ods, and changing medicolegal considerations. 

Over the past several decades, new and improved 
diagnostic technologies, such as conventional and 
high-resolution computed tomography (HRCT), have 
been increasingly utilized to diagnose asbestos-related 
diseases. 38-4° Because HRCT has higher specificity than 
conventional chest radiography for diagnosing asbesto­
sis,39.40 many false-positive diagnoses based on conven­
tional chest radiography alone can be eliminated.41 

However, because HRCT has higher sensitivity than 
conventional chest radiography for diagnosing asbesto­
sis,39·40 more true-positive diagnoses can be identified 
by HRCT than by conventional chest radiography 
alone. 41 Because no studies have examined the net 
effect of these changes, the impact of increasing uti­
lization of HRCT on the temporal trend in asbestosis 
deaths remains unknown. 
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TABLE 4 Asbestosis Proportionate Mortality Ratios (PMRs) and 95% Confidence Intervals (Cls) for the 
Ten Industries and Ten Occupations with the Highest Significantly Elevated PM Rs, Selected States and Years,• 
U.S. Residents Aged ::::15 Years, 1985-1999 

Bureau of Census Classification (Code) 

Industry 
Ship and boat building and repairing (360) 
Misc. nonmetallic mineral and stone products (262) 
Lumber and construction materials (502) 
Industrial and miscellaneous chemicals (192) 
Other rubber prod., plastics footwear, belting (211) 
Petroleum refining (200) 
Electric and gas, and other combinations (462) 
Fabricated structural metal products (282) 
Plastics, synthetics, and resins ( 180) 
Primary aluminum industries (272) 
Industry not reported (990) 
All other industries 

Total 

Occupation 
Insulation workers (593) 
Boilermakers (643) 
Lay-out workers (646) 
Plumbers, pipefitters, and steamfitters (585) 
Marine and naval architects (058) 
Sheet metal workers (653) 
Plasterers (584) 
Chemical technicians (224) 
Heating, air cond., and refrigeration mechanics (534) 
Supervisors: plumbers, pipefitters, steamfitters (557) 
Occupation not reported (999) 
All other occupations 

Total 

No. of Deaths 

254 
98 
23 

148 
42 
40 
16 
44 
15 
21 

136 
2,808 

3,645 

172 
80 
13 

317 
8 

71 
12 
10 
21 

7 
132 

2,802 

3,645 

PMR 

18.5 
15.9 
6.3 
4.9 
3.6 
3.0 
2.9 
2.7 
2.7 
2.6 

109.2 
21.3 
11.5 
9.8 
7.3 
6.5 
6.5 
5.2 
4.6 
4.6 

95%CI 

16.3-20.9 
13.0-19.5 
4.0-9.4 
4.1-5.7 
2.6-4.8 
2.1-4.1 
1.6-4.7 
2.0-3 .6 
1.5-4.4 
1.6-4.0 

93.8-127.2 
17.0-26.6 
6.1-19.6 
8.8-11.0 
3.1-14.3 
5.1-8.3 
3.3-11 .3 
2.5-9.5 
2.8-7.0 
l.8-9.4 

·Alaska. Colorado, Georgia, Hawaii. Idaho. Indiana, Kansas. Kentucky. Maine. Missouri. Nebraska, Nevada, New Hampshire. New 
Jersey, New Mexico, North Carolina. Ohio, Oklahoma. Rhode Island, South Carolina. Tennessee. Utah. Vermont. Washington. West 
Virginia. and Wisconsin. (For some of these states. data were not available for all years In the 1985-1999 perlod. 15) 

There are some studies on the potential for misclas­
sification of cause of death and validation of the causes 
of death on death certificates.42

•
43 Goraya et al. vali­

dated the death certificate diagnosis of out-of-hospital 
coronary heart disease (CHD) and sudden cardiac 
death. The authors reported a high sensitivity (91 %) 
and specificity (86%) of the death certificate definition 
and concluded that death certificate diagnoses result in 
about 5% underestimation of the true CHD rates.42 

Rosenman et al. reported that of 110 deaths with sili­
cosis mentioned on the death certificate, approxi­
mately 77% had a confirmed diagnosis of silicosis. 43 

In the U.S., there have been over 700,000 asbestos 
claimants through 2002 and at least 73 asbestos­
related bankruptcies of asbestos defendant corpora­
tions through mid-2004. 44 These claims for compen­
sation have risen dramatically over the past several 
decades. In the Manville Trust, claims rose about 8-
fold in number from 1990 to 2003.45 Of the approxi­
mately 92,000 claims in 2003, about 87% were for 
non-malignant diseases, including asbestosis. From 
2004-2006 the number of claims declined markedly, 
to about 10,000 claims for non-malignant diseases in 
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2004.This rise and fall has been said to be heavily 
influenced by artifactual causes, with the rise ascribed 
to efforts to recruit claimants through mass screening 
conducted by law firms, and the drop ascribed to a 
recent legal decision in silicosis litigation that ques­
tioned the validity of many diagnoses from mass 
screening programs.45 The potential implication of 
this rise and fall in asbestos claimants for the observed 
temporal trend in asbestosis deaths is unclear. Various 
scenarios are possible. If asbestosis claims and deaths 
are uninfluenced by medicolegal considerations, the 
observed asbestosis mortality would be expected to 
more or less reflect a valid-though delayed-pattern 
of the true temporal trend in asbestosis. On the other 
hand, if asbestos litigation raises awareness of asbesto­
sis-related diseases, the validity of the temporal pat­
tern could be impacted. Increased awareness could 
lead to more frequent accurate diagnosis of asbestosis 
and associated subsequent accurate reporting of 
asbestosis as an underlying or contributing cause of 
death on death certificates. The net effect of these 
and other hypothetical considerations is obviously 
complex and has not been investigated. 
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The observed geographic distribution of U.S. 
asbestosis mortality favors coastal states, reflecting the 
highest industry-specific PMR for asbestosis that was 
associated with the ship and boat building and repairing 
industry. Lincoln County, Montana, with the 
highest county-specific asbestosis mortality rate in the 
U .S., is a clear exception to the general coastal pattern . 
This county's high asbestosis mortality is explained by 
exposures associated with asbestos-contaminated ver­
miculite formerly mined there.46 Widespread use of 
asbestos as ship insulation and high asbestos exposures 
associated with applying asbestos insulation in the rela­
tively confined spaces within ships have long been 
known to represent high risk for asbestosis. 4.s.47 Other 
industries associated with significantly elevated PMRs in 
our analyses include those involving manufacture of 
asbestos products (e.g., miscellaneous nonmetallic mineral 
and stone products) or asbestos-containing products (e .g., 
lumber and construction materials) or industries involving 
high-temperature processes requiring asbestos insula­
tion and asbestos gaskets (e.g., petroleum refining). 

Among occupations, the highest PMR for asbestosis 
was associated with insulation workers (PMR= 109), long­
known to be at high risk for asbestos-related diseases.4·s 
Several other occupations associated with significantly 
elevated PMRs have historically involved working with 
asbestos insulation (e.g., boilermakers, plumbers, pipejit­
ters, and steamfitters; heating, air conditioning, and refriger­
ation mechanics, and sheet metal workers). Approximately 
96% of all U.S. asbestosis deaths have occurred among 
men, reflecting the historical predominance of males 
employed in occupations and industries involving sub­
stan tial asbestos exposure. Asbestosis decedents in the 
U.S. have been disproportionally white, again probably 
reflecting past racial pattern in asbestos-associated 
trades in this country and a potential differential 
reporting by race.48 

During the period for which we analyzed U.S. death 
data, coding of diseases changed twice due to ICD revi­
sions. The ICD revision from ICD-8 (used during 
1970-1978) to ICD-9 (used during 1979-1998) had no 
impact on coding of asbestosis other than a change in 
the code numbering. In both of these versions, the 
rubric remained "asbestosis."16.17 The ICD-10 revision 
(used since 1999) included a revision of the relevant 
rubric to "pneumoconiosis due to asbestos and other 
mineral fibers." While this change could possibly have 
biased ICD-10 coding of asbestos deaths relative to ICD-
8 and ICD-9 coding, we feel that any substantive bias is 
highly unlikely. Following established methods for 
comparing ICD-10 to ICD-9,49 the comparability ratio 
for "asbestosis" is 1.0056 (A. Manino, NCHS, personal 
communication), indicating a very close agreement 
(within about 0.5%) between the two revisions. In sum­
mary, the temporal trend in asbestosis deaths shown in 
Figure 1 is unlikely to have been substantively impacted 
by ICD revisions. 
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The state and county of residence at death do not 
always reflect the location in which a decedent's 
causative exposure occurred. For example, an asbestos­
exposed insulator whose exposure was from shipyards 
in Virginia may have moved after retirement to Florida 
before dying of asbestosis. It is possible that elevated 
asbestosis death rates in some geographic areas have 
little bearing on past potential asbestos exposures in 
that same area. However, a study by Steenland and 
Beaumont reported that 78.0% of the individuals died 
in the states in which they worked.so Nevertheless, the 
generally coastal pattern of asbestosis deaths meets 
prior expectation based on existing awareness of the 
high risk associated with shipyard work. 

Computerized and quality-checked data on usual 
industry and occupation of decedents is not available 
nationally in the U.S. Such data are limited to the 
1985-1999 period, and are only available for some 
states in the U.S. Accuracy of industry and occupation 
associated with asbestosis on death certificates has not 
been examined, but several studies reported a relatively 
good agreement of this information on death certifi­
cates compared with that from other sources.s0-s2 

Steenland and Beaumont found that the accuracy of 
industry and occupation listed on death certificates was 
70.1 % and 64.7%, respectively among 2,198 long-term 
workers who had 10 or more· years of work experi­
ence.so In addition, the usual industry and occupation 
reported on the death certificate may not have been 
the industry and occupation in which the decedent's 
causative exposure occurred. For example, a decedent 
who had worked as an insulator for 7 years and then as 
a truck driver for 23 years before dying of asbestosis, 
would likely have truck driver, not insulator, listed as 
usual occupation on his death certificate. If common­
place, such coding of usual industry and occupation is 
likely to bias PMR analyses to the null. Nevertheless, 
the PMR analyses identified many industries and occu­
pations that would be expected to have been associated 
with high risk of asbestos exposure based on a priori 
expectations. 

Asbestos has been and continues to be an occupa­
tional and environmental hazard of catastrophic pro­
portion. In the U.S., more than 25,000 asbestosis 
deaths-and many more deaths from other asbestos­
related diseases not discussed in this report-have 
occurred over the 35 years from 1970 to 2004. After a 
prolonged and marked increase from 1970 to 2000, the 
asbestosis death rate in the U.S. has declined slightly 
after 2000, probably related to declines in asbestos 
usage and exposure. We intend to maintain surveil­
lance of asbestosis deaths in the U .S. to determine 
whether this recent decline continues. 

The authors would like to thank Ors. Robert M. Castellan, Michael 
D. Attfield, and Dan S. Sharp for their helpful comments and edito­
rial suggestions. 
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