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We compared the prevalence of

respiratory disease in former and

current US coal miners using chest

radiographs and lung functions col-

lected from 2009 to 2013 among

miners of the Appalachian and Inte-

riorUS coalfields.We calculated prev-

alence ratios (PRs) of pneumoconiosis

and impaired lung function. Signifi-

cantly higher prevalences of pneumo-

coniosis (PR=1.5; 95% confidence

interval=1.2, 2.0) and impaired lung

function were observed among for-

mer miners compared with active

miners. Former miners continue to

suffer negative health effects from oc-

cupational coal mine dust exposure.

The respiratory health of active and

formerminers is a global concern be-

cause international coal production is

projected to increase for decades to

come. (Am J Public Health. 2015;105:

2576–2577. doi:10.2105/AJPH.2015.

302897)

The term coal mine dust lung disease recently
has been used to describe the spectrum of
respiratory conditions, including pneumoconi-
osis, associated with chronic coal mine dust
exposure.1 Coal mine dust lung disease can
progress or manifest after a miner has left a job
that exposed him or her to dust.2,3 Between the
1970s and 1990s, the prevalence of pneumo-
coniosis and progressive massive fibrosis
declined precipitously. However, starting in
1999, this trend reversed with increases in
both forms of the disease.4,5

Since 1970, active, but not former, under-
ground miners in the United States have been
eligible for periodic chest radiograph screening
through the National Institute for Occupational
Safety and Health’s (NIOSH) Coal Workers’
Health Surveillance Program. The severity of

coal mine dust lung disease among former
miners is not well understood. We surveyed
former miners to determine the prevalence of
pneumoconiosis and lung function impairment,
comparing findings to those of active miners.

METHODS

Between 2012 and 2013, NIOSH’s En-
hanced Coal Workers’ Health Surveillance Pro-
gram mobile surveillance unit traveled to coal
mining regions in Alabama, Illinois, Indiana,
Kentucky, Pennsylvania, Virginia, and West
Virginia and offered chest radiographs and lung
function testing (spirometry) to active and
former coal miners, as previously described by
Blackley et al.6 A comparison group of active
underground coal miners who participated in
the regular Coal Workers’ Health Surveillance
Program and in the Enhanced Coal Workers’
Health Surveillance Program during 2009 to
2013 was assembled. Both programs collected
work histories, demographics, and smoking
status (never, current, former). Spirometry was
available only for Enhanced Coal Workers’
Health Surveillance Program participants.

We included only miners with 10 years or
more of mining tenure in the analyses. We
performed modified Poisson regression anal-
ysis using SAS version 9.3 (SAS Institute, Cary,
NC) PROC GENMOD procedure with a robust
error variance procedure7 to estimate preva-
lence ratios8 comparing disease among former
miners with disease among active miners,
adjusting for potentially confounding factors.

RESULTS

After controlling for mining tenure, being
a former miner was associated with a signifi-
cantly higher prevalence of pneumoconiosis
(prevalence ratio =1.50; 95% confidence
interval [CI] =1.16, 1.95; Figure 1). After con-
trolling for mining tenure, smoking, and body
mass index (BMI; defined as weight in kilograms
divided by height in meters squared), being
a former miner was associated with a signifi-
cantly higher prevalence of abnormal spirometry
(prevalence ratio =2.28; 95% CI=1.87, 2.79)
and mixed pattern impairment (prevalence ra-
tio =4.26; 95% CI=2.54, 7.14).

Former miners had higher prevalence of
obstructive impairment when controlling

for mining tenure and smoking (prevalence
ratio =2.39; 95% CI=1.65, 3.45) and a higher
prevalence of restrictive impairment when
adjusting for mining tenure and BMI (preva-
lence ratio= 1.72; 95% CI=1.24, 2.39).

DISCUSSION

Despite the cessation of exposure to coal mine
dust for a median 14 years, former miners had
significantly higher prevalence of pneumoco-
niosis and lung function impairment (all patterns)
when compared with active miners. Lung func-
tion impairment is associated with cumulative
exposure to coal mine dust regardless of the
presence or absence of radiographic pneumoco-
niosis.9 Increased prevalence of impaired lung
function is important clinically, because previous
studies of coal miners found an association
between decreased lung function and increased
incidence of self-reported respiratory symptoms,
diagnosis of respiratory disease, and greater risk
of mortality from cardiovascular disease and
chronic obstructive pulmonary disease.10

The consequences of exposure to respirable
coal mine dust among miners are well established.
Control technologies and best practice guidance
are readily available to prevent these conse-
quences, yet we continue to identify and docu-
ment coal mine dust lung disease in active and
former miners. Given the resurgence of pneumo-
coniosis in the United States since 1999, with the
most prominent increases occurring in central
Appalachia,4,11 and the decline in numbers of
active miners,12 we unfortunately anticipate that
the prevalence of coal mine dust lung disease will
increase in former miners in the coming years. j
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Note. Prevalence ratio estimates are represented by the closed circle with a solid line representing corresponding 95%

confidence intervals. All estimates were derived while controlling for mining tenure. In addition to mining tenure, the

confounders body mass index (BMI; defined as weight in kilograms divided by the square of height in meters) and ever smoker

were controlled for depending on the lung function outcome of interest:
aBMI.
bEver smoker.
cBMI and ever smoker.

FIGURE 1—Prevalence ratio estimates comparing coal mine dust lung disease in former

miners with disease in active miners: United States, 2009 to 2013.
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