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Smoking Cessation among Coal Miners as Predicted by
Baseline Respiratory Function and Symptoms:
A 5-Year Prospective Study
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A prospective analysis was used to test whether respiratory impairment or the presence
of respiratory symptoms predicts 5-year cigarette smoking cessation in a sample of 1,118
U.S. white, male, underground coal miners. Miners were examined in 1977 and re-examined
in 1982 by NIOSH, and all miners with test abnormalities were so informed by letter.
Respiratory impairment was measured by an index of airways obstruction combining the
spirometric measures of Forced Vital Capacity (FVC) and Forced Expiratory Volume in 1
sec (FEV,). Bronchitis symptoms were measured by an index that combined chronic cough
(3+ months/year) and chronic phlegm (3+ months/year). Among these coal miners, the
presence of chronic respiratory symptoms initially was inversely associated with cigarette
smoking cessation. Respiratory impairment, however, was positively associated with cig-
arette smoking cessation but did not reach statistical significance. © 1985 Academic Press. Inc.

INTRODUCTION

Many studies have addressed the issue of whether cigarette smoking cessation
leads to improved health status. Mounting evidence indicates that cessation is
associated with reduced mortality and morbidity (10, 14, 21, 24). An important,
closely related, but virtually unstudied, question is whether respiratory system
impairment of a type likely to be associated with cigarette smoking provides an
inducement for smoking cessation. One study to address this issue was that of
Loss et al. (17) who found that only 7% of subjects who were informed of ab-
normal lung function or respiratory symptoms at a screening session had stopped
smoking at a 6-month follow-up. This paper pursues this line of inquiry by ex-
amining the possible link between respiratory health and cigarette smoking ces-
sation in white, male, underground coal miners, an occupational group of rela-
tively homogeneous social status in which both cigarette smoking and work-
related respiratory exposures have been salient public health concerns.

We test the specific hypothesis that respiratory impairment and the presence
of chronic respiratory symptoms predict cigarette smoking cessation.

DATA AND METHODS

The data in this paper derive from an ongoing National Institute for Occupa-
tional Safety and Health (NIOSH) study and are drawn from 1,118 white, male,
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U.S. underground coal miners from mines in Kentucky, Colorado, and Utah.
Since the original use of these data was to compare miners from diesel-equipped
mines with nondiesel mines, the mine selection called for matched pairs of diesel
and nondiesel mines. For each mine selected, participation by all miners was
sought. Participation rates were less than desired and ranged from 60 to over
90%. These miners were examined at the mine site in 1977 and similarly re-ex-
amined in 1982 by teams of NIOSH-trained staff using a mobile facility. Respi-
ratory symptom and function measurements, chest radiographs, age, education,
smoking status, and years of underground mining (a proxy for coal mine dust
exposure) were obtained by examinations and questionnaires. These question-
naires were administered by trained interviewers using a standard NIOSH inter-
view protocol. All miners were sent letters informing them of any test abnor-
malities. A detailed description of the sample selection and measurement pro-
cedures is available elsewhere (1).

Baseline measures for the independent, or predictor, variables of respiratory
function and respiratory symptoms were obtained at the start of the S-year in-
terval. Spirometric measures of Forced Vital Capacity (FVC) and Forced Expir-
atory Volume in 1 sec (FEV,) were combined to form FEV,/FVC, an index of
airways obstruction (22). A bronchitis index with scores from 0 to 2 was formed
combining the presence of chronic cough (3+ months/year) and chronic phlegm
(3+ months/year) (22). These respiratory symptoms were measured by a modified
British Medical Research Council (BMRC) questionnaire (20).

Cigarette smoking cessation, the dependent variable, was measured at the end
of the 5-year period. Of the 467 miners who were smokers in 1977, 122, or 26.1%,
reported themselves to have stopped smoking by the time they were restudied in
1982. Inquiring as to whether miners are current smokers at one point in time
and dichotomizing them at a subsequent time into ‘‘current smokers’” or ‘‘quit-
ters”’ provides only an arbitrary and approximate measurement of cessation,
because many smokers undergo episodes of quitting and thus may be categorized
incorrectly at both the start and end of the interval.

A logistic regression model (5) involving prospective prediction of smoking
cessation from baseline information was employed. The model included as pre-
dictors the previously cited indexes of airways obstruction and bronchitis symp-
toms, as well as the possibly confounding variables of age, school years, and
total years of underground mining.

Two parallel analyses were performed, one for Eastern miners and the other
for Western miners. The reason for using two analyses is that the Eastern and
Western coal miners differ substantially in many ways. On the average, Eastern
miners were older by almost 9 years, completed 2 fewer years of school, and had
almost 10 more years of underground mining experience. Nevertheless, both
groups had similar rates of smoking cessation: 26.3% for Eastern vs 25.5% for
Western miners. The percentage of miners with respiratory impairment, as mea-
sured by airways obstruction, was approximately the same in both samples, 24%
of Eastern miners vs 23% of Western miners. However, Eastern miners had a
higher prevalence of bronchitis symptoms, as shown by an average symptom
index of 0.85 vs 0.51 for Western miners.
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TABLE 1
LoGISTIC REGRESSION OF SMOKING CESSATION (CONTINUED SMOKING, CEASED SMOKING) AMONG
WHITE, MALE, UNDERGROUND COAL MINERS

Eastern miners Western miners
(N = 361) (N = 106)
Regression Regression Standard Regression Standard
model coefficients error coefficients error
Age —0.01 0.02 0.00 0.03
School years -0.07 0.05 0.09 0.12
Obstruction index* -0.82 1.60 —-1.62 3.52
Bronchitis index? —0.31* 0.15 -0.50 0.35
Total years underground 0.01 0.02 0.05 0.39
Y-Intercept 0.67 1.70 -0.97 3.56

“ (FEV/FVC). The smaller the FEV /FVC ratio, the greater the respiratory impairment.

& Sum of cough and phlegm. The higher the index, the greater the prevalence of respiratory symp-
toms.

* P < 0.05.

RESULTS

Among Eastern miners, those with bronchitis symptoms at the start of the 5-
year period statistically were less likely to cease smoking by the end of the period
(Table 1). Eastern miners with airways obstruction were slightly more likely to
cease smoking than those without obstruction, but the relationship failed to
achieve statistical significance.

Among Western miners, the relationships between presence of bronchitis
symptoms and smoking cessation and between airways obstruction and cessation
were similar to those of the Eastern miners, but presence of bronchitis symptoms
failed to achieve statistical significance as a predictor (Table 1).

DISCUSSION

A prospective analysis was used to test whether respiratory impairment or the
presence of respiratory symptoms predicts 5-year cigarette smoking cessation in
a sample of U.S. white, male, underground coal miners. Two conflicting patterns
of evidence were revealed. First, respiratory impairment at the start of the period
was positively associated with cigarette smoking cessation, but did not reach
statistical significance. Second, prevalence of respiratory symptoms at the start
of the period was inversely related to cessation of cigarette smoking, achieving
statistical significance among Eastern miners. Loss et al. (17) similarly found
“‘normals’ to quit smoking at a higher rate than those informed of pulmonary
function and respiratory symptom abnormalitics.

Coal miners have obvious reasons to be concerned about their respiratory
health. Coal mine dust exposure has been implicated in chronic obstructive lung
disease (19), and in coal workers’ pneumoconiosis, a disease characterized by
coal dust retention in the lungs (15). A high degree of worker awareness and
salience of these medical conditions is maintained by the existence of the Black
Lung Benefits Program (12).
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Additional respiratory health concerns have been raised by public health and
other professionals concerning special situations where there might be an inter-
action between coal mine dust, underground diesel emissions, and cigarette
smoking (1, 4). Questions have also been raised regarding whether cigarette
smoking, rather than coal mine dust, might be the cause of occupational disability
in coal miners (18). A test of this hypothesis by one of the authors did not find
cigarette smoking to be an independent predictor of early disability retirement
among coal miners (3). Additionally, long-term cigarette smoking in interaction
with extensive years of underground coal mining has been reported to be a gastric
cancer risk factor (2), thus implicating cigarette smoking in nonrespiratory (and
noncardiovascular) disease as well. Taken together, these reports indicate that
studies of occupational disease in coal miners must include cigarette smoking as
a major variable. French er al. (9) highlighted the concerns over interaction be-
tween cigarette smoking and occupational exposures.

To the extent that respiratory changes are perceived as a threat to one’s health,
adaptive reaction is suggested. Reactions involving tobacco use can include
smoking cessation, which may be permanent or episodic; reduction in the amount
smoked; change in the ‘‘topography’” of smoking—including for example, the
proportion of the cigarette smoked or the duration of the puff (8); changing brands
to lower tar and nicotine cigarettes; changing to pipe, cigar, snuff, or other
‘‘smokeless’’ tobacco use.

Perceived threat holds especially true for chronic respiratory symptoms be-
cause these symptoms are readily apparent to the smoker. In contrast, minor to
moderate respiratory function changes, as reflected by spirometry measurements,
are less apparent (11) and should be expected to have less impact on smoking
cessation.

Evidence supports the case that respiratory symptoms clinically associated
with cigarette smoking frequently are interpreted by smokers through such mech-
anisms as denial of the symptoms, denial that the symptoms are related to ciga-
rette smoking, or interpreting the symptoms to be irreversible (13, 17, 25, 26).
Indirect evidence of the use of defense mechanisms exists in reports that many
become smokers despite a history of childhood respiratory disease (16), refuse
to quit smoking despite physician counseling (23), or even return to smoking
following a lung cancer operation (6).

Neither education by itself (7), nor knowledge of the effects of cigarette
smoking (27), has been found to predict smoking cessation.

In summary, we conclude that, among cigarette-smoking, white, male coal
miners, a group for whom respiratory health is an especially salient issue, the
initial presence of chronic respiratory symptoms does not predict subsequent
smoking cessation at the end of a predetermined period. Our data, in fact, show
an inverse association between symptoms and cigarette smoking cessation. Re-
spiratory impairment, as indexed by spirometry, on the other hand, is positively
associated with cigarette smoking cessation, but did not reach statistical signifi-
cance. Thus, neither an objective nor a subjective measure of threat to coal
miners’ health appears to predict cigarette smoking cessation. An inference might
be drawn that cues provided by respiratory symptoms and respiratory impairment
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are being mediated through psychological defense mechanisms, although no direct
test of this hypothesis was undertaken. The inverse association between chronic
respiratory symptoms and smoking cessation found in this coal miner study, as
well as reported by Loss et al. in another report, requires further study, especially
from the perspective of programs oriented toward smoking cessation.

20.
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