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Pneumoconiosis Prevalence Among
Working Coal Miners Examined

in Federal Chest Radiograph
Surveillance Programs —
United States, 1996–2002

Coal workers’ pneumoconiosis (CWP) is a chronic lung
disease caused by inhalation of coal mine dust. To character-
ize the prevalence of CWP, the National Institute for Occu-
pational Safety and Health (NIOSH) analyzed recent
radiographic information from the U.S. National Coal Work-
ers’ X-ray Surveillance Program (CWXSP). Established
under the Federal Coal Mine Health and Safety Act of 1969
(1), CWXSP is administered by NIOSH under federal regu-
lations (2). NIOSH is responsible for approving coal miner
examination plans, submitted approximately every 5 years by
companies that operate underground coal mines. This report
summarizes the results of the analysis, which indicate that the
overall prevalence of CWP among participating miners con-
tinues to decline; however, new cases are occurring among
miners who have worked exclusively under current dust
exposure limits. An evaluation of the mining conditions that
have resulted in these cases is underway.
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Federal regulations specify that companies offer under-
ground coal miners a chest radiograph at first employment
and every 5 years thereafter while employed. Periodic radio-
graphs that use a specified radiographic technique are offered
during a 6-month examination period at NIOSH-approved
health facilities. During October 1, 1999–September 30,
2002, NIOSH collaborated with the Mine Safety and Health
Administration (MSHA) to accept films from MSHA’s new
Miners’ Choice Program (MCP) for classification by using
CWXSP procedures. Operating independently of coal mine
operators, MCP ran concurrently with CWXSP and encour-
aged miners to undergo radiographic examination. MCP par-
ticipants were miners from 586 surface coal mines, which are
not required or encouraged to participate in CWXSP, and
from 444 underground coal mines.

Coal miner chest radiographs taken under these programs
are classified by using the 1980 International Labour Office
(ILO) International Classification of Radiographs of Pneu-
moconioses (3). To ensure proficiency in classification,
NIOSH has established a two-tier system for designation of
radiograph readers. “A” readers have completed a training
course or have otherwise demonstrated competence in the
use of the ILO Classification, and “B” readers have success-
fully completed a certification examination and must be
recertified every 4 years (4). A final determination of the clas-
sification of each radiograph is made by using a standardized
process and requires agreement between at least two readers,
only one of whom may be an “A” reader, about both the pres-
ence and severity of apparent dust-related abnormalities
(Figure 1) (2). An identification of CWP requires reader agree-
ment that small pneumoconiotic opacities are present at an
ILO profusion category of >1/0. An identification of pro-
gressive massive fibrosis (PMF), an advanced form of CWP,
requires reader agreement on the presence of large
pneumoconiotic opacities.

During October 1, 1995–September 30, 2002, CWXSP
and MCP received 35,983 readable chest films for 31,179
miners at 1,439 mines in 23 states. The crude prevalence of
CWP among all examinees was 2.8% (862 cases), and the
corresponding prevalence of PMF was 0.2% (62 cases). CWP
prevalences among examinees who were noncontract employ-
ees at surface mines, noncontract employees at underground
mines, and contract* miners were 1.9%, 3.2%, and 3.0%,
respectively. Among the 16 states with underground
noncontract miner examinees, CWP prevalences ranged from
zero to 9.6%, and corresponding PMF prevalences ranged

from zero to 0.6% (Table 1). Examinees from larger mines
(>50 employees) had a lower prevalence of pneumoconiosis
than those from smaller mines (2.0% versus 5.6% for CWP
[p<0.0001], and 0.1% versus 0.5% for PMF [p<0.0001]).
For all age groups, the prevalences of CWP and PMF increased
with age (Table 2).

Information about tenure in coal mining was available for
28,253 miners. For underground miners of all tenures
(n = 18,388), CWP and PMF prevalences increased with
underground mining tenure (Table 2). Corresponding tenure-
specific prevalences among surface miners (n = 9,793)
similarly increased with surface mining tenure.

Participation rates were estimated by using the number of
coal miners for whom radiographs were taken and the aver-
age number of coal miners employed during the same period,
based on quarterly employment figures obtained from MSHA.
Estimated participation rates were 25.5% for noncontract
miners and 0.1% for contract miners and varied substantially
by state (Table 1). Participation was higher among miners
who worked at large mines than among miners at small mines
(37.6% versus 11.7%; p<0.0001), and among miners at
underground mines than among miners at surface mines
(31.0% versus 18.9%; p<0.0001). Estimated participation
rates for miners at mines at which at least one miner was
examined were 34.4% for noncontract underground miners
and 31.9% for surface miners.
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FIGURE 1. Final determination process for chest radiograph
classifications — U.S. National Coal Workers’ X-Ray
Surveillance Program and Miners’ Choice Program

* Persons who perform mining-related tasks, either underground or at the surface,
for other business entities that coal mine owners or operators contract with for
services.
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Editorial Note: To reduce the occurrence of occupational res-
piratory disability among coal miners, the Coal Mine Health
and Safety Act of 1969 established limits on permissible dust
exposures in underground coal mines and a radiographic
screening program for underground coal miners. As mandated
by the act, underground miners determined to have radio-
graphic evidence of CWP are offered frequent exposure
monitoring to ensure that their exposure to respirable dust is
<1.0 mg/m3, and wage rates are retained if a job transfer is
necessary to limit dust exposure. Miners with PMF are
qualified to receive Federal Black Lung benefits.

During 1970–1995, CWP prevalence declined markedly
(4–6), highlighting an intended outcome of dust control in
underground coal mines. The findings in this report indicate

a continuing decline in CWP prevalence for underground
miners with tenures of >20 years but no clear trend for those
with tenures of <20 years (Figure 2). CWP continues to
occur among working coal miners, even among those first
employed after the current federal exposure limit became
effective. The results raise concern about possible excessive
exposures experienced by miners in several states, at smaller
mines, and by some surface and contract miners.

Both CWXSP and MCP address data quality and control
biases by specifying standardized radiographic technique, by
using only approved facilities and radiographic equipment,
and by employing a standardized approach for assigning final
determinations of radiograph classifications based on inde-
pendent readings of each radiograph by multiple certified
readers.

The findings in this report are subject to at least four limi-
tations. First, the programs are restricted to employed miners
and are voluntary. Second, participation rates were low, espe-
cially among contract miners and miners at small mines. Third,

TABLE 1. Prevalence of coal workers’ pneumoconiosis (CWP) and progressive massive fibrosis (PMF) among examined
noncontract miners*, estimated number of employees, and participation rates, by state — U.S. National Coal Workers’ X-ray
Surveillance Program and Miners’ Choice Program, fiscal years 1996–2002

Average employment
and estimated participation†

Underground miners Surface miners Underground Surface

No. miners CWP PMF No. miners CWP PMF miners miners
State examined No. (%) No. (%) examined No. (%) No.    (%) No. (%) No. (%)
Alabama 2,308 25 (1.1) 3 (0.1) 524 5 (1.0) 1 (0.2) 3,904 (59.1) 2,200 (23.8)
Arizona 0 — — — — 520 5 (1.0) 0 (0) 0 — 737 (70.6)
Arkansas 9 0 (0) 0 (0) 0 — — — — 9 (100.0) 13 (0)
Colorado 1,655 24 (1.5) 3 (0.2) 180 3 (1.7) 0 (0) 1,655 (100.0) 712 (25.3)
Illinois 2,863 31 (1.1) 1 (0.0) 175 1 (0.6) 0 (0) 4,300 (66.6) 1,212 (14.4)
Indiana 816 5 (0.6) 0 (0) 397 2 (0.5) 0 (0) 816 (100.0) 2,836 (14.0)
Kentucky 3,073 106 (3.5) 9 (0.3) 1,253 34 (2.7) 3 (0.2) 19,220 (16.0) 13,910 (9.0)
Louisiana 0 — — — — 112 0 (0) 0 (0) 0 — 168 (66.7)
Maryland 249 24 (9.6) 0 (0) 52 2 (3.9) 0 (0) 273 (91.2) 247 (21.1)
Montana 0 — — — — 183 0 (0) 0 (0) 13 (0) 902 (20.3)
New Mexico 123 1 (0.8) 0 (0) 919 7 (0.8) 0 (0) 123 (100.0) 1,654 (55.6)
North Dakota 0 — — — — 278 2 (0.7) 0 (0) 0 — 966 (28.8)
Ohio 530 9 (1.7) 0 (0) 406 10 (2.5) 0 (0) 1,952 (27.2) 2,241 (18.1)
Oklahoma 21 0 (0) 0 (0) 0 — — — — 43 (48.8) 259 (0)
Pennsylvania 2,468 44 (1.8) 3 (0.1) 778 22 (2.8) 3 (0.4) 6,204 (39.8) 5,468 (14.2)
Tennessee 102 5 (4.9) 0 (0) 52 2 (3.9) 0 (0) 681 (15.0) 712 (7.3)
Texas 0 — — — — 1,292 11 (0.9) 0 (0) 0 — 2,598 (49.7)
Utah 1,586 8 (0.5) 1 (0.1) 48 1 (2.1) 0 (0) 2,184 (72.6) 96 (50.0)
Virginia 1,749 150 (8.6) 11 (0.6) 743 28 (3.8) 1 (0.1) 6,771 (25.8) 3,718 (20.0)
Washington 0 — — 81 0 0 0 (0) 0 — 580 (14.0)
West Virginia 3,069 232 (7.6) 17 (0.6) 1,221 58 (4.8) 5 (0.4) 18,289 (16.8) 8,939 (13.7)
Wyoming 26 0 (0) 0 (0) 1,252 3 (0.2) 0 (0) 95 (27.4) 4,771 (26.2)
Others§ 0 — — — — 0 — — — — 8 — 550 (0)

Total 20,647 664 (3.2) 48 (0.2) 10,466 196 (1.9) 13 (0.1) 66,540 (31.0) 55,489 (18.9)

* Among 66 examined contract miners from nine states (Alabama, Indiana, Kentucky, Michigan, Pennsylvania, Tennessee, Utah, Virginia, and West
Virginia), two were determined to have CWP, and one was determined to have PMF.

†
Participation by contract miners was low; of an estimated 47,662 contract miners working at surface or underground coal mines, only 66 (0.1%) were
examined in the federal programs.

§
Alaska, California, Kansas, Mississippi, and Missouri.
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work history data (e.g., tenure and date of first employment
in mining) were not obtained consistently for all examinees.
Finally, the effect of resulting potential participation biases
on the generalizability of the aggregate results beyond the
examinees is not clear, and the prevalences of CWP and PMF
among all working or retired U.S. coal miners cannot be
determined from available data. However, the general valid-
ity of these results is supported by the consistent relations
observed over time between CWP prevalence and year of first
employment, age, and tenure.

Estimated participation rates were based on approximate
denominators derived from the required quarterly reporting
to MSHA of mine employment by coal operators. Several
factors probably reduced participation rates: 1) MCP was not
available at all surface mines; 2) at some underground mines,
miners were not offered radiographs as required by CWXSP;
and 3) not all of the underground miners included in
denominators based on MSHA employment reports were
employed during their mine’s 6-month examination period.
MCP was initiated in response to recommendations to
enhance medical screening and health surveillance of coal min-
ers (7) and has shown some early success in increasing par-
ticipation of coal miners. The experience with this program

is being reviewed to identify approaches that might result in
sustained improvements in participation.

Radiographic screening and surveillance programs protect
the health of coal miners by detecting CWP and PMF in
miners, allowing for preventive intervention focused on
affected miners. Through aggregate analyses of screening
results, these programs also can identify apparent high-risk
subgroups that warrant further evaluation and appropriate
intervention. However, primary prevention through general
control of occupational exposure to coal mine dust remains
essential for preventing CWP. To reduce the risk for lung
disease among coal miners, MSHA has initiated rule-making
efforts to ensure adherence to the current 2 mg/m3 or
applicable respirable dust standard for underground coal mines
during every work shift (8). NIOSH has recommended that
MSHA lower the permissible exposure limit for respirable
coal mine dust from 2 mg/m3 to 1 mg/m3 (9,10).
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FIGURE 2. Trends in coal workers’ pneumoconiosis prevalence
by tenure among examinees employed at underground coal
mines — U.S. National Coal Workers’ X-Ray Surveillance
Program, 1987–2002
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Preliminary FoodNet Data on the
Incidence of Foodborne Illnesses —
Selected Sites, United States, 2002
In the United States, an estimated 76 million persons con-

tract foodborne illnesses each year (1). CDC’s Emerging
Infections Program Foodborne Diseases Active Surveillance
Network (FoodNet) collects data on 10 foodborne diseases in
nine U.S. sites. FoodNet follows trends in foodborne infec-
tions by using laboratory-based surveillance for culture-
confirmed illness caused by several enteric pathogens
commonly transmitted through food (2). This report describes
preliminary surveillance data for 2002 and compares them
with 1996–2001 data. The data indicate a sustained decrease
in major bacterial foodborne illnesses such as Campylobacter
and Listeria, indicating progress toward meeting the national
health objectives of reducing the incidence of foodborne
infections by 2010 (objectives 10-1a to 10-1d) (3). However,
the data do not indicate a sustained decline in other major
foodborne infections such as Escherichia coli O157 and
Salmonella, indicating that increased efforts are needed to
reduce further the incidence of foodborne illnesses.

In 1996, FoodNet began active surveillance for laboratory-
diagnosed cases of infection with Campylobacter, Shiga toxin-
producing E. coli (STEC) O157, Listeria monocytogenes,
Salmonella, Shigella, Vibrio, and Yersinia enterocolitica. In 1997,
FoodNet added surveillance for laboratory-diagnosed cases
of Cryptosporidium parvum, Cyclospora cayetanensis, and cases
of hemolytic uremic syndrome (HUS). In 2000, FoodNet
began to capture information on non-O157 STEC. From
1996 to 2002, the FoodNet surveillance population increased
from five sites and a population of 14.2 million to nine sites
and 37.4 million persons (13% of the U.S. population).

To identify cases, FoodNet personnel contact all clinical
laboratories in their surveillance area either weekly or monthly

depending on the size of the clinical laboratory. Cases repre-
sent the first isolation of a pathogen from a person by a clini-
cal laboratory; the majority of specimens are obtained for
diagnostic purposes from ill persons. HUS surveillance is con-
ducted by contacting all FoodNet-identified pediatric
nephrologists at least monthly. In this report, analyses of HUS
incidence were performed only on children aged <5 years;
94% of these children had a documented history of diarrhea
during the 3 weeks preceding diagnosis of HUS. Preliminary
incidence for 2002 was calculated by using the number of
cases of diagnosed infections or HUS that FoodNet had iden-
tified as the numerator and 2002 population estimates as the
denominator (4).

2002 Surveillance
During 2002, a total of 16,580 laboratory-diagnosed cases

of 10 infections under surveillance were identified: 6,028 of
Salmonella infection, 5,006 of Campylobacter, 3,875 of Shigella,
647 of STEC O157 (26 of non-O157 STEC), 541 of
Cryptosporidium, 166 of Yersinia, 103 of Vibrio, 101 of List-
eria, 44 of HUS, and 43 of Cyclospora. Among the 5,481 (91%)
Salmonella isolates serotyped, the three most common sero-
types accounted for 49% of the infections: 1,051 (19%) were
serotype Typhimurium, 842 (15%) were Enteritidis, and 791
(14%) were Newport. The most common non-O157 STEC
serotypes isolated were O26 and O111. Substantial variations
in incidence of specific infections, defined as laboratory iso-
lations per 100,000 persons, were reported among the sites
(Table).

1996–2002 Comparison
A main effects log-linear Poisson regression model (5) was

used to estimate the effect of time on the incidence of the
various pathogens, treating calendar year as a categorical vari-
able, with 1996 as the reference year. This model assumed
that disease incidence in sites added to surveillance after 1996
changed over time in a way similar to the change that
occurred in the original five sites. The relative change in inci-
dence from 1996 to 2002 was estimated, and confidence
intervals (CIs) for that change were calculated.

In 2002, the bacterial pathogens with the highest incidence
were Salmonella, Campylobacter, and Shigella (Table). From
1996 to 2002, the incidence of infection with several patho-
gens decreased. For Campylobacter, Listeria, and Yersinia, this
decrease was observed consistently over several years (Figure 1).
The estimated incidence of Campylobacter decreased 24%
(95% CI = 32%–16% decrease), Listeria decreased 38% (95%
CI = 52%–19% decrease), and Yersinia decreased 43% (95%
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