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The 1969 Federal Coal Mine Health and Safety Act estab-
hished a system of periodic chest X-ray examinations for
underground coal miners in the United States.! The pro-
gram, as operated by the National Institute for Occupational
Safety and Health since 1970, has both surveillance and
screening components.

The surveillance component of the program is directed
toward observation of the incidence of coal workers’
pneumoconiosis in the population of working miners. There
is an expectation that the program can document decreasing
disease incidence as exposure controls are put in place.

The purpose of medical screening is detection of asymp-
tomatic disease in individuals at a point at which interven-
tion will favorably affect disease outcome. It is a back-up
mechanism to reduce impairment when environmental con-
trols are insufficient to prevent disease in individual miners.

This paper explores whether the current surveillance and
screening program is functioning adequately to contribute
significantly to the reduction or elimination of lung diseases
in underground coal miners. Both the surveillance and
screening components depend upon the use of tests which
can identify lung diseases of importance. They require high
levels of participation by miners at greatest risk of disease
and acceptance of preventive interventions. Ultimately, the
measure of the success of the program is the extent to which
the development of pulmonary impairment in coal miners
is abated.2

PROGRAM STRUCTURE

The 1969 Coal Mine Health and Safety Act was the first
legislation to establish a national program for medical
surveillance, The X-ray program was continued under the
Federal Mine Safety and Health Act of 1977 [MSHAct]. The
MSHAct also contained an expanded mandate to utilize
medical screemng as a preventlve strategy. When a deter-
mination is made that miners may suffer ‘‘material impair-
ment of health or functional capacity’’ as a result of hazard-
ous exposures, removal from exposure and reassignment
must be offered.3 To date, the periodic X-ray program is
the only effort to fulfill the mandate for ongoing screening
for dust diseases.

The MSHAct requires that all miners receive chest X-rays
on entering the work force and after three years of work.,

Thereafter, periodic X-rays must be made available to coal
miners at no less than five year intervals. The X-rays are
offered at no cost to the miners and, according to regula-
tion, at locations and times convenient to the miners. Ac-
ceptance of the later X-rays is voluntary.

The law provides for transfer of miners from areas of higher
to lower dust exposure if they show signs of the develop-
ment of pneumoconiosis on the basis of the X-rays or *‘other
medical examinations.’’ Alternatively, low dust levels can
be achieved in the miner’s current job through engineering
controls. By regulation, exposure control for miners who par-
ticipate in the program must be confirmed through frequent
personal dust sampling.* Exercise of these transfer rights is
at the discretion of the affected miner.

In practice, the right to transfer is offered only on the basis
of X-rays read as positive for coal workers’ pneumoconiosis
utilizing the ILO method of X-ray interpretation.

TEST SELECTION

The MSHACct obligates the Secretary of Labor to develop
mandatory health standards including, where appropriate,
medical examinations to determine whether workplace ex-
posures are adversely affecting a miner’s health. The medical
literature at the time the X-ray program was initiated con-
centrated on coal workers’ pneumoconiosis as the
characteristic and single important response of the lungs to
inhalation of coal mine dust. Prevention of impairment from
dust exposure was assumed to depend on elimination of Pro-
gressive Massive Fibrosis.®> The transfer option is
predicated on the assumption that PMF can be eliminated
if the progression of simple CWP can be halted or slowed
or through reduction of ongoing exposure in affected
individuals.

The current literature is broader in its focus. Recent studies
consistently demonstrate a range of pathological and
physiological abnormalities in miners.® For example,
pathologlcally confirmed emphysema is found more com-
monly in miners than non-miners even when the analysis con-
trols for smoking status.”.5:? Symptoms of chronic bron-
chitis occur with increased frequency in both smoking and
non-smoking miners as duration of coal mine dust exposure
increases.!® These symptoms may be associated with
clinically significant impairment.!:12 Miners with symp-
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toms of chronic bronchitis tend to retire earlier with disability
than those without these symptoms. 13

Longitudinal studies in the US and UK demonstrate excess
loss of FEV| in miners when compared to control popula-
tions. 14.15 This excess loss is related to dust exposure after
the effects of cigarette smoking are considered. A subset of
miners may develop severe pulmonary impairment in the
absence of PMF.11

Further, both smoking and non-smoking miners have
manifested abnormalities of gas exchange demonstrable on
exercise testing.!%17 Mortality studies of miners have con-
sistently demonstrated that former coal miners die from
chronic respiratory diseases at excess rates. 18

People manifesting dust-related impairments do not
necessarily have radiographically demonstrable CWP, 15,16
The chest X-ray appears to be neither sensitive nor specific
for the identification of individuals with functiona! loss
resulting from coal mine dust exposure. One cannot differen-
tiate between miners with lung disease and those without
through exclusive reliance on the chest X-ray.

PARTICIPATION

The periodic X-ray program has been plagued by low and
diminishing participation by eligible miners. Administrative-
ly, program activities have been divided into four time
periods or “‘rounds’’ thus far. If the compulsory films re-
quired of miners entering the work force are eliminated from
consideration, approximately 32% of eligible miners par-
ticipated in round three (1978-81), the latest round for which
data is available. This is down from the 44% participation
rate during round two (1973-8), and approximately 50% par-
ticipation in the initial round (1970-3).1°

The distribution of participants by mining experience is also
significant, (see Table I) Approximately 35% of participants
in round one had worked for twenty or more years in min-
ing. In round two, only 12.4% of participants had worked
this long. By round three, the percentage of participants with

twenty or more years’ experience was further reduced to
10.4%. In part this may reflect an evolution of the work force
with older miners retiring and younger miners being hired.
However, this hypothesis cannot be tested at this point; the
necessary demographic data detailing the age and tenure
distribution of the mining work force over time is lacking.!®

A pumber of problems contribute to poor participation in
the program. Some approved facilities are not, in fact, con-
venient for miners. Miners must take examinations during
their off-work hours. Travel time can be as much as an hour
from the mine site, and may be further from the miner’s
home. The facilities are selected by the employer and may
be the same ones that provide pre-employment examinations
as well as evaluative examinations used to contest workers’
compensation claims. There is limited understanding of the
nature and purpose of the program among coal miners,
employers, and health care providers in the coal mining
areas. Concerns about confidentiality and adverse impact on
future employment are widespread.?® ‘

Miners who have worked longest on average have the
greatest lifetime dust exposures. Low participation rates by
the most experienced miners could distort understanding of
disease patterns in the mining population and diminish the
value of the screening function of the program.

TRANSFER ACCEPTANCE

The primary preventive intervention offered by the X-ray
program is transfer with pay rate retention from a high to
lower dust exposure job for individuals demonstrating CWP
on chest X-ray. Miners are permitted to exercise this transfer
option any time after notification of their eligibility status.
Through the life of the program, 9138 miners have been eligi-
ble for transfer but only 2119 have exercised this option.
The number of miners actually working who have exercised
the option has declined from a total of 550 at the end of 1981
to 140 by the end of 1987.2!

The consequences of delaying or failing to exercise transfer
rights means that most miners who are identified through

Table 1

Percentage Distribution of Participants in
Rounds 1, 2, and 3, by Temure Group. 1970-1981

Years ir Round 1 Round 2 Round. 3
Mining (1970-73) {(1973-78) {(1978-81)
0-4 42.1 68.7 51.9
5-9 9.8 11.4 24.8
10-19 13.1 7.5 12.9
20-29 18.4 6.5 4.6
30+ 16.6 5.9 5.8

{reproduced from reference 19)



the screcning program as having CWP continue to be ex-
posed to higher levels of coal mine dust than necessary.

IMPAIRMENT DEVELOPMENT

Despite the mandate of the MSHAct to eliminate
occupationally-induced health impairments, miners continue
to develop dust related disease. The extent to which this is
happening is not currently measured. However, data from
the surveillance program indicates that miners continue to
demonstrate CWP on X-ray.2!

Indirect evidence from the Black Lung Benefits program sup-
ports concern that some miners are developing severe
pulmonary impairment in part or in whole from their
workplace exposures. In fact, the number of retired miners
who are awarded benefits for permanent and total pulmonary
disability arising from coal mine employment is greater than
the number of active miners being offered transfer rights.
(see Table IT) Even with a significant tightening of eligibili-
ty standards in 1981, over five hundred awards of disability
benefits have been made each year to miners who applied
after March 1, 1978.2

DISCUSSION

The surveillance and screening program for US coal miners
was designed almost twenty years ago with a narrow focus
on coal workers’ pneumoconiosis. With minor modification,
the program regulations have remained constant since its in-
ception. The success of the surveillance component of the
program is limited, in large measure, by poor participation
and incomplete data. Nevertheless, the program has
developed an invaluable data base through effective use of
limited resources and the strong commitment of involved
researchers. However, the surveillance activity has not yet
been tied to the institution of primary exposure control
measures. 2

With almost twenty years’ experience, it may be time to
modify the program. Additional demographic data on both
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participants and non-participants should be collected. Also,
efforts should be made to develop improved exposure infor-
mation and to tie the surveillance program more directly to
exposure control. The causes of non-participation in the pro-
gram merit serious study. Attempts to overcome these should
be continued.

The screening component of the program is more
troublesome. It has operated in the shadow of the CWP
surveillance activity maintaining the same narrow focus. The
overall legislative mandate to identify miners with material
health impairment from their workplace exposures and aid
them in exposure elimination has remained largely unful-
filled. The current screening program relies exclusively on
X-ray-diagnosable abnormalities and excludes consideration
of dust induced functional derangement. Miners at greatest
risk for the development of asymptomatic disease are least
frequently screened. Only a limited number of miners avait
themselves of the preventive intervention that is offered. At
the same time, the number of miners qualifying for total
disability benefits far exceeds the number participating in
preventive options.

The screening component of the activity would improve to
some extent with expanded participation in the current X-ray
program. Nevertheless, until the medical screening focus is
broadened to include efforts at early identification of other
dust diseases in miners, the impact on overall health status
will be quite limited. Part or all of the screening activity
should be disaggregated from the surveillance program and
new regulations developed. These would require considera-
tion of the range of lung diseases caused by coal mine dust
exposure, the methods available to detect them, and interven-
tions that would prevent their progression. Each area
difficult scientific issues which must be resolved. Never-
theless, it is not too soon to begin to fulfill the promise of
the Mine Safety and Health Act of 1977 to *‘assure that no
miner will suffer material impairment of health or functional
capacity even if such miner has regular exposure to the
hazards for the period of his working life.’’

Table 11

Numbers of Miners Awarded Total Pulmonary Disability
Benefits for Claims Filed After March 1, 1978, and
Miners Offered Transfer Option. 1981-1985

Awarded Transfer Option
Year Benefits Offered
1981 5148 245
1982 1145 119
1983 763 94
1984 556 271
1985 _ 570 79

(source:

references 21,22)
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