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BACKGROUND

Since the beginning of the industrial revolution,
coal has been the fuel that provided the energy
for industry. In the United States, coal production
1s at near record levels and in 2003 1,972 active
mines and about 70,000 working coal miners (1)
were engaged in the commercial exploitation of
the major U.S. coal deposits in 38 states (2, 3)
(Figure 1). After World War 11, mechanization

in the U.S. coal mining industry brought an end
to most pick-and-shovel mining, and resulted in
dramatic increases in productivity and consequent
sharp and progressive declines in mine employ-
ment. However, recent increases in energy prices
have led to an increased interest in coal, and
current industry figures suggest that coal mine
employment is now increasing. (Coal mine
employment statistics are available at http://
www.msha.gov/stats/statinfo.htm) To maintain the
required high levels of production with a small
workforce, modern miners commonly operate
powerful and sophisticated mining equipment.
Despite extensive mechanization, however, coal
mine work often involves strenuous manual labor
in cramped and hazardous conditions. The high
levels of production that are being achieved in
confined spaces present continuing challenges for
controlling dust and assuring the safety of miners.

RESPIRATORY DISEASE

Knowledge of the diseases of coal miners has
progressively accrued since the early 1800s, when
Laennec differentiated ‘melanosis’ or what was
later called ‘miners black lung’ from malignant
melanoma. During the early applications of the
roentgenogram, it was noted that the lungs of
coal miners demonstrated abnormalities that were
not seen in unexposed workers. Chest radiogra-
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phy emerged as an essential tool for the investi-
gation, diagnosis, and monitoring of health risks
among coal miners, and, by 1930, the Interna-
tional Labour Office had published a system of
classification for the radiographic appearances of
pneumoconiosis (4). Over the last fifty years,
investigators have undertaken comprehensive lab-
oratory, clinical, and epidemiologic studies of coal
miners, and it is now known that inhalation of dust
during underground or surface coal mine employ-
ment can result in at least eight distinct respiratory
tract conditions: chronic bronchitis; mineral dust
airways disease; centrilobular emphysema; sili-
cosis; silicotuberculosis; simple coal workers’
pneumoconiosis; complicated coal workers’ pneu-
moconiosis or progressive massive fibrosis; rheu-
matoid pneumoconiosis. Not all of these are
reliably detected using radiographs (5). Despite
evidence that coal miners are at risk of silicosis
and obstructive airway diseases and that both of
these conditions are risk factors for lung cancer,
current epidemiologic evidence does not demon-
strate an increased risk of lung cancer from the
inhalation of coal dust (6).

RECENT TRENDS

In the United States, current federal regulation
of working conditions in underground coal mines
was initiated following the passage of the Coal
Mine Health and Safety Act of 1969. The
success of the Act in reducing underground coal
mine dust exposures has been corroborated by
the reduction in radiographic evidence of pneu-
moconiosis seen among participants in the U.S.
National Coal Workers’ X-ray Surveillance Pro-
gram (Program) (7, 8). This Program, adminis-
tered by the National Institute for Occupational
Safety and Health (NIOSH), was established
under the 1969 Act and requires all operators

of underground coal mines to offer chest radio-



graphic examinations to working miners every
five years. Under current coal mine regulations,
miners who are determined by the Program to
exhibit evidence of pneumoconiosis have the legal
right to transfer to a job with reduced dust expo-
sure, if available. To enhance the quality and reli-
ability of the examinations, Program chest films
must be taken in NIOSH-approved facilities and
interpreted by NIOSH-certified physician readers.
(See website at http://www.cdc.gov/niosh/topics/
chestradiography/.)

Figure 2 illustrates the progressive decline in

the tenure-related risk of radiographically-evident
pneumoconiosis among coal miners who have par-
ticipated in the Program. Whereas in 1974-8,
over 1 in 3 participating miners with at least 25
years tenure demonstrated changes consistent with
pneumoconiosis, the prevalence declined to 1 in 5
by 1987, and by 2002 only about 1 in 20 of these
miners showed radiographic evidence of disease.
The number of persons dying with coal workers’
pneumoconiosis has also declined in recent years,
although at least in part this has been a result

of the reduction in the number of individuals
employed in coal mining jobs. From 1990 to
1999, coal workers’ pneumoconiosis was listed as
the underlying or contributing cause of death for
an average of 1504 deaths per year in the United
States. (9).

FUTURE CHALLENGES

Despite remarkable progress in controlling pneu-
moconiosis in the United States, a number of dif-
ficult challenges remain in achieving the goal of
preventing occupational lung disease among coal
miners. First, although the overall progress has
been impressive, recent studies have indicated that
the improvement has not been uniform (8, 10).
Program data have demonstrated that the preva-
lence of radiographic evidence of pneumoconiosis
among working miners in certain states is 3-5
times the national average. Miners currently work-
ing in smaller mines (less than 50 employees)

and in certain jobs at the coal mining face demon-
strate significantly greater disease prevalence. Of
particular concern, a number of cases of advanced
and rapidly progressive disease have recently been
reported among younger miners whose entire
working career has been under current dust regula-
tions (10). Explanations for these “hot spots™ of
pneumoconiosis must be sought.

A second concern relates to the occurrence of
dust-related lung diseases among surface coal
mine workers. Mandated surveillance does not
cover employees or contractors at surface coal
mines, and thus there is much less data regarding
this group of miners. However, severe cases of
pneumoconiosis have been reported among sur-
face coal mine workers, and recent health surveys
taken at surface coal mines have documented
radiographic evidence of disease (8).

A third concern has been raised regarding the

risk for chronic obstructive pulmonary disease
(COPD) from inhalation of coal mine dusts (7,
11). Although pneumoconiosis was the initial
focus of study in relation to miners’ respiratory
health, extensive epidemiologic investigations and
supporting pathologic studies have demonstrated
that chronic airflow limitation, including chronic
bronchitis, emphysema, and mineral dust airways
disease may result from coal mine dust exposures
(5, 7). The current enforceable dust exposure
limits, implemented in 1973, were targeted at the
prevention of disabling pneumoconiosis, but were
not intended specifically to address airways dis-
eases. More recent evidence indicates that coal
miners exposed at the current dust exposure limits
(2 milligrams of respirable coal mine dust per
cubic meter of air, mg/m3) may experience impor-
tant dust-related lung function declines (7, 12).

To address this risk, NIOSH has recommended
the addition of pulmonary function monitoring

to the currently-required coal mine radiographic
health surveillance, in addition to recommending a
reduction in permissible exposures to 1 mg/m3 in
order to prevent all the respiratory diseases associ-
ated with coal mining (7).
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A final issue in the control of occupational lung
disease among coal miners, as well as among indi-
viduals in other dusty work, relates to the applica-
tion and interpretation of chest imaging studies

in diagnosis, monitoring, and research. Develop-
ments in imaging technology, including digital
imaging systems and computerized axial tomog-
raphy, present challenges to the traditional film
screen approaches to chest radiography. The opti-
mal role of these newer modalities requires clar-
ification. Additionally, in spite of standardized
classification methods and efforts in training

and certification, considerable variability remains
among physicians interpreting chest images for
pneumoconiosis (13). It is the objective of these
workshop proceedings to address the current
status and future directions in the application of
chest imaging in occupational lung disease. Rec-
ommendations from this workshop are not consen-
sus statements, but individual opinions of some,
not necessarily all, of the participants.
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FIGURE 2. Trends in coal workers’ pneumoconiosis prevalence by tenure among underground miners
examined in the U.S. National Coal Workers’ X-Ray Surveillance Program, 1973-2002
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Disclaimer ]

This document is in the public domain and may be freely copied or reprinted.

Mention of any company or product does not constitute endorsement by the National Institute
for Occupational Safety and Health (NIOSH). In addition, citations to Web sites external to
NIOSH do not constitute NIOSH endorsement of the sponsoring
organizations or their programs or products. Furthermore, NIOSH is not responsible
for the content of these Web sites.

All web addresses referenced in this document were accessible as of the publication date.

Ordering Information

To receive documents or other information about occupational safety and health topics, contact
NIOSH at

1-800-CDC-INFO (1-800-232-4636)
TTY: 1-888-232-6348
E-mail: cdcinfo@cdc.gov
or visit the NIOSH Web site at
www.cdc.gov/niosh

For a monthly update on news at NIOSH,
subscribe to NIOSH eNews by visiting
www.cdc.gov/niosh/eNews

DHHS (NIOSH) Publication No. 2009-140
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