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The Mortality of 

Appalachian Coal Miners, 1963 to 1971 
Carl E. Ortmeyer, PhD; Joseph Costello, MS; 
William Keith C. Morgan, MD; Steve Swecker; Martin Peterson, Morgantown, WVa 

During 1963 to 1964, the Public Health 
Service conducted a prevalence study of 
coal workers' pneumoconiosis In Appa­
lachia in which random samples consist­
ing of (8) 2,549 employed miners and (b) 
1,117 ex-miners were examined. A study 
of mortality of these miners and ex-miners 
through 1971 has now been carried out. 

The effects of pneumoconiosis, years 
spent I.mderground, cigarette smoking, 
and obstructive pulmonary disease on the 
length of life were examined. The mortal­
ity for actively employed miners was 7% 
less than the expected deaih rate for all 
men in the United States. Ex-miners, 
many of whom had retired because of ill 
health, had a death rate 24% greater than 
expected. While simple pneumoconiosis 
did not affect life expectancy, compli­
cated pneumoconiosis was associated 
with premature death. Cigarette smoking 
and airway oi:lsiruciion led to consistent 
excesses in mortality. 

Recent studies of the mortality 
of coal miners indicate that 

their age-standardized death rates 
are not excessive when compared 
with those of the entire male popu­
lation. In these studies comparisons 
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have been made with nonminers in 
the same communities and with na­
tional or state mortality data.'·3 How­
ever, marked excesses characterized 
the mortality of coal miners affected 
by advanced complicated pneumoco­
niosis (stages B and C).' Moreover, 
earlier studies of mortality in the 
British populations indicate that, dur­
ing the first six years of a 20-year pe­
riod, miners and ex-miners as a whole 
experienced excessive mortality com­
pared with nonminers in the same 
area! 

The present study was undertaken 
to answer the following questions: Do 
miners with coal workers' pneu­
moconiosis (CWP) have a decreased 
life expectancy as compared with (a) 
miners without CWP and (b) non­
miners? If excess mortality exists, can 
it be attributed to CWP, to nonoccu­
pational factors, or to some cumula­
tive effect of CWP and other factors? 

"Pneumoconiosis is best defined in 
anatomic terms as tho accumulation 
of dust in the lungs and the tissue 
reaction to its presence. Inhalation 
of coal mine dust is the cause of 
CWP .... "5 It is diagnosed in life by 
changes in the chest radiograph. 
"Simple pneumoconiosis is recognized 
by the presence of either multiple 
small pinpoint or nodular densities or 
reticulation in the chest film."6 The 
complicated form "appears on a chest 
film as a dense opacity or opacities 
that initially may be relatively small, 

but may grow to occupy almost the 
entire lung."6 

Subjects and Methods 

In 1963 to 1965, the Bureau of Occupa­
tional Safety and Health of the Public 
Health Service conducted a prevalence sur­
vey of pneumoconiosis in samples of Ap­
palachian miners and ex-miners. Both 
groups were randomly selected and their 
characteristics have been described else­
where.' Each participant underwent a lim­
ited medical examination consisting of a 
standard chest roentgenogram and some 
simple tests of ventilatory function. The 
roentgenograms were classified for CWP 
according to a Public Health Service modi­
fication of the International Labour Orga­
nization's classification of pneumoco­
nioses.' In addition, a questionnaire 
relating to chest symptoms and prior chest 
illnesses, total work experience, and a 
smoking history was administered.' 

The samples of miners and ex-miners 
presented an unusual opportunity, not only 
to measure the effects of pneumoconiosis 
on mortality in the United States, but also 
to determine whether or not the observed 
effects were due to pneumoconiosis or to 
other factors such as cigarette smoking or 
airway obstructive diseases. Of the sam­
ples, 93% of the employed and 84% of the 
ex-miners were examined. The data were 
collected and classified using uniform pro­
cedures. In the subsequent mortality 
study, the vital status as of Jan 1, 1972 was 
determined for 95% of the employed min­
ers and 99% of the ex-miners who had been 
examined. For all but a handful of the 
decedents, certificates showing dates and 
causes of death were obtained. 
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The study was conducted in Appalachia 
(western Pennsylvania, West Virginia, 
eastern Kentucky, and a few counties in 
eastern Ohio, eastern Tennessee, western 
Virginia, and northern Alabama). The pop­
ulations sampled were: (1) actively em­
ployed miners at mines with 15 or more 
workers and (2) ex-miners aged 35 to 65 
years who at the time of the examination 
were members of the United Mine Work­
ers of America. Each miner and ex-miner 
in the samples was selected with known 
probabilities; hence, a sampling error can 
be computed for each estimate. 

Deaths were traced for both groups of 
miners from their dates of examination to 
the end of 1971. Searches for current ad­
dresses (states) and for evidence of deaths 
consisted of these operations: 

1. Requested dates of last federal in­
come tax return from the Internal Reve­
nue Service. A return filed by a miner in 
the study group in 1972 or 1973 indicates 
he was living on Jan 1, 1972. The search for 
deaths among all other miners continued. 

2. Requested updating of addresses at 
examination from local postmasters on all 
miners, with a letter citing authorization 
for this service and cards for return of re­
quested data. 

3. For men not established as living by 
(1), above, searches for death claims or cer­
tificates, as well as for current residences 
of men not deceased, were made in Social 
Security Administration files, death in­
dexes, and files of state Vital Statistics 
agencies, and the United'Mine Workers 
Welfare and Retirement Fund. Social Se­
curity central files and UMWA Welfare 
and Retirement Fund files were searched 
by means of Social Security numbers. 
N ames and addresses were used in local 
Social Security and State Vital Statistics 
agency searches. 

In this study, a man was determined to 
be living on the first day of 1972 if (1) he 
had filed a federal income tax in 1972 or 
1973, or (2) a Social Security tax had been 
paid for him in 1972 or 1973, or (3) his 
death in 1972 or 1973 was established, or 
(4) a current address was reported for him 
combined with no report of his death from 
state death indexes or beneficiary or death 
claim files. A man was determined to be 
deceased if he was reported as deceased in 
state files of death certificates, through a 
claim for death benefits, or termination of 
other benefits as a result of death. Vital 
status was not determined (136 employed 
miners and 13 ex-miners) if the Social Se­
curity number or current address could not 
be determined and if death was not estab­
lished. These men were dropped from the 
analysis, but only after searches of local 
Social Security files and state Vital Statis-
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tics files in states to which each miner 
would be likely to have migrated. The mor­
tality analyses are based on 95% and 99%, 
respectively, of the employed and ex-min­
ers who were examined. Age-standardized 
mortality ratios (SMRs) of observed to ex­
pected deaths were computed to measure 
relative mortality of employed and ex-min­
ers classified by pneumoconiosis, years 
of mining underground, cigarette smoking, 
and indications of obstructive airway 
disease. 

All men in the United States, rather 
than white men, were chosen as the stan­
dard population since 6.2% of the employed 
and 13.9% of the ex-miners were nonwhite. 
Adjustments for both color and age were 
not carried out for this analysis of deaths 
from all causes. Making such adjustments 
would have increased the SMRs for em­
ployed miners by 2% to 3%, while having 
the opposite effect on the SMRs of ex­
miners. Also it would increase greatly the 
number of small unreliable subgroups for 
which numbers of observed and expected 
deaths would be computed. The male popu­
lation of the United States, rather than of 
the Appalachian Region only, was used 
since data are not readily available for the 
states and portions of states constituting 
Appalachia; one could argue for restricting 
the standard population even more to the 
coal 'mining areas of Appalachia, but data 
were difficult to compile for this popu­
lation. Moreover in many counties in 
southern West Virginia and eastern Ken­
tucky well over 75% of the male population 
have worked at some time in their lives as 
coal miners. An SMR for these counties is, 
therefore, largely a reflection of the death 
rate for coal miners. A review of state-by­
state variations in longevity indicated that 
all men in the United States would not dif­
fer greatly from all men in Appalachia in 
mortality experience, particularly in the 
age ranges (middle aged and older) of 
these miners. 

The number of observed deaths was 
tabulated for each group or subgroup for 
the period up to Jan 1, 1972. The number of 
expected deaths is the number that the 
group or subgroup would have experienced 
during the same period had they died at 
the same specific annual rates in each five­
year age interval as did all men in the 
United States. In order to compute ex­
pected deaths, miners were grouped into 
five-year age-at-examination intervals. 
Lifetable -qx values (proportions dying dur­
ing a year of a population alive at the be­
ginning of a year) were computed for each 
five-year age group from annual average 
age-specific death rates reported for all 
men in the United States for 1968 to 
1969.,(,12') These initial qx values for age 

groups 15 to 19, 20 to 24, were supple­
mented with interpolated values for each 
year of observation, ie, for ages 16 to 20, 17 
to 21, and so forth up to 84 to 88, using 
Beers "modified" formula for interpolation 
between given points at intervals of 
0.2.9 ('878) For each group or subgroup of 
miners in this analysis, the expected num­
ber of deaths, EXP, was computed for each 
five-year age category with the relation­
ship: 

y 

EXP5=~ q., n, 
i=l 

where Y is the number of calender years 
and fractions of years from date of exami­
nation up to Jan 1, 1972; qx' is the propor­
tion of persons alive at the beginning of 
the i'th year expected to die during that 
year, and n, is the number of person-years 
of miners in the category at risk of dying 
during the i'th year. The numbers of 
deaths expected in each five-year age cate­
gory are summed to obtain the number of 
expected deaths over all ages, the denomi­
nator of the SMR. 

In order to measure the extent to which 
factors other than pneumoconiosis might 
contribute to death rates of employed and 
ex-miners, the following variables were se­
lected: (1) years spent in mining coal un­
derground; (2) years and average amounts 
of cigarette smoking; (3) the presence of 
airway obstruction as defined by a ratio of 
the volume of gas exhaled in the first sec­
ond of a forced exhalation to the total vol­
ume exhaled (subjects with a ratio, FEV,I 
FVC<70% were regarded as obstructed); 
(4) degree of dyspnea; and (5) presence or 
absence of persistent cough with sputum. 

Results 

The 225 deaths occurring among 
the 2,413 actively employed bitu­
minous coal miners were 7% less than 
the 242 deaths expected if their death 
rates equaled those reported for all 
men in the United States (Table 1). 
The 308 deaths among 1,164 ex-min­
ers exceeded by 24% the number ex­
pected on the basis of death rates of 
all men. This difference is statistically 
significant at the .001 level, and ap­
parently indicates higher prevalences 
of life-threatening disabilities in the 
ex-miner group. Table 2 gives specific 
evidence to this point. 

Both the 2,134 employed men with­
out evidence of CWP and the 179 
classified as having simple CWP ex­
perienced deficits in mortality as 
compared with all men in the United 
States (Table 1). The 74 men with 
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complicated CWP showed an excess 
mortality of 32%. Deaths were 19% 
and 29% higher than expected for ex­
miners without complicated CWP, 
but the presence of simple CWP as 
such had no significant effect on the 
amount of excess. Deaths were al­
most 60% greater than expected for 
the 106 men with complicated CWP. 

For the miners and ex-miners with­
out evidence of CWP, the SMRs were 
no higher among those who had spent 
30 or more years underground than 
among those with less than 30 years 
(Table 2). However, among miners 
with simple CWP, the ex-miner group 
with 30 or more years underground 
showed marked elevation in mortality 
(SMR = 143); even the SMR of 87 for 
the corresponding group of employed 
men is higher than that of 61 for 
those with fewer years underground. 
The combination of simple pneu­
moconiosis and long years of under­
ground exposure presaged higher 
death rates. Miners who had both 
complicated CWP and more than 30 
years of underground work had al­
most the same excess in mortality 
whether employed or not. Employed 
miners with complicated CWP who 
had less than 30 years underground 
had much lower mortality than ex­
miners in the same category, appar­
ently because the most disabled men 
were no longer working. The data in­
dicate differential effects of under­
ground mining, depending on cate­
gory or stage of CWP, and probably 
on movement of men with compli­
cated CWP from employed to ex-min­
ers. 

Cigarette smoking had the largest 
impact on the death rates (Table 3). 
Even within the high-risk ex-miner 
sample, both nonsmokers' and ex­
smokers' death rates were no higher 
than expected, except for men with 
complicated CWP. On the other hand, 
elevation of the mortality of em­
ployed miners who were smokers at 
the time of their examinations was 
statistically significant, whether or 
not they had simple CWP. It was 
more than 100% greater than ex­
pected for the subgroup with compli­
cated CWP. The SMR was 198 for the 
ex-miners who were smokers at the 
time of their examinations. Compari-
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Table i.-Mortality of Appalachian Bituminous Coal Miners, by Radiographic 

Category of Coal Workers' Pneumoconiosis (CWP)* 

No. of Deaths 
Radiographic No. of 

I 
, , 

Category Ment Observed* Expected* SMR* 
Employed Miners am! Ex-Miners 

(Weighted Estimates of Combined Populations) 
Entire group 76,765 9,B59 9,4BO 104 
Category 0 66,63B 7,884 7,7B6 101 
Simple 1,5B4 966 1,003 97 
Complicated 3,306 907 621 146:1: 

Employed Miners 
Entire group 2,413 225 241.9 93:1: 
Category 0 2,134 1B6 202.5 92-1: 
Simple 179 20 25.6 7B:j: 
Complicated 74 15 11.4 132:1: 

E)(-Mine~s 
Entire group 1,164 30B 24B.5 119:j: 
Category 0 937 235 196.9 119:1: 
Simple 117 34 26.3 129:\: 
Complicated 106 39 24.6 159:\: 

* Each figure for the combined groups was obtained by multiplying each sample figure by 
a weight, which was a ratio of the original population to the planned sample; then each pair 
of these weighted figures was summed. yielding an estimate for both populations of em­
ployed and ex-miners. Other terms are defined in the text in the "Methods" section. 

t 136 employed and 13-ex-miners with vital status at end of 1971 not determined are ex­
cluded from tabulations; 26 employed and four ex-miners without x-rays are also excluded 
from tabulations by CWP. 

.:j: Level of significance (probability that SMR = 100%J :'0: .. 05. 

Table 2.-Differences Between Employed Bituminous Coal Miners and 
Ex-Miners in the Appalachian Region in Specified Personal Characteristics 

and Respiratory Conditio.ns: Appalachia, 1963 to i9657 

Estimates , , , 
Characteristic Employed Miners Ex-Miners 

Age at examination, mean 46.5 57.2 
Race, % black 6.2 13.9 
Years of work in coal mining 

industry, mean 24.5 33.0 
Illness history (for each, entry is % 
reporting condition in past or present) 

Asthma 5.9 14.2 
Bronchitis 6.9 14.4 
Tuberculosis .7 2.4 
"Dust on the lungs" 7.8 33.5 
"Heart trouble" 5.6 24.7 

Persistent cough with sputum, % 9.2 23.8 
Marked or severe dyspnea, % 3.5 36.5 
Non-smoker, % 19.7 24.7 
Smoker only in past, % 19.4 28.1 
Current smoker, % 60.9 47.1 
Complicated CWP, % 3.0 9.0 
FEVdFVC, mean % 

Age <40 yr 76 74 
Age 40-50 yr 74 69 
Age >50 yr 71 67 

Source: Reference 7, pp 31, 32, 35, 39, 41, 43, 49, 80. 
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Table 3.-Mortality of Appalachian Bituminous Coal Miners, by Radiographic Category,' 

Underground Mining, and Cigarette Smoking, 1963 to 1971 

Radiographic Category 
A , , 

Category(J Simple Complicated 
A A A , , , , , , 

Other No. of No. of No. of No. of No.o·f No. of 
Characteristics Ment Deaths· SMR* Ment Deaths' SMR* Ment Deaths· SMR* 

Employed Miners 
Years underground mining 

::;29 1.641 110 91* 81 5 61* 25 2 90 
30+ 493 76 93:1: 98 15 87:j: 49 13 143:1: 

Ex-Miners 
::;29 419 86 120:1: 36 6 8Tl: 30 14 221:1: 

30+ 518 149 119:1: 81 28 143* 76 25 138:1: 
Employed Miners 

Cigarette smoking 
Never smoked 414 31 72* 36 2 39* 20 0 0 
Smoked only in past 393 23 55:1: 49 3 41:1: 18 4 125 

Smoker when examined 1.318 130 111+ 94 15 115:1: 34 11 244+ 
IEx·Miners 

Never smoked 224 37 73:1: 32 7 95 23 7 125+ 
Smoked only in past 254 60 103 27 7 115 45 14 138:1: 
Smoker when examined 446 136 158+ 57 19 148:1: 35 16 198:1: 

* See Table 1*. 
t For completeness of data on vital status and CWP. see Table 1t. Reporting was complete on years of underground mining. An additional 

11 employed and 17 ex-miners are excluded from the data on smoking due to incomplete response. 
=!: See Table 1:j:. 

Table 4.-Mortality of Appalachian Bituminous Coal Miners. by Radiographic Category,' 

FEV1/FVC. Dyspnea, and Chronic Bronchitis 

Radiographic Category 
A 

I , 
Category (J Simple Complicated 

I 
A , I 

A , I 
A , 

Other No. of No. of No. of No. of 1110. of No. of 
Characteristics Ment Deaths' SMR* Ment Deaths* SMR* Ment Deaths· SMR* 

Employed Miners 
FEVdFVC (%J 

::;69.9 584 76 115:j: 64 7 69l: 36 11 192+ 
2::70.0 1,465 105 82:j: 108 12 85:1: 33 4 86 

Ex-Miners 
::;69.9 402 120 134:j: 53 17 140:1: 59 23 168:1: 

2::70.0 405 83 103 53 11 93 29 7 98 
Employed Miners 

Dyspnea 
None or slight 1.881 144 85:1: 136 15 81:1: 54 11 142* 
Moderate. marked. 

severe 244 41 130:1: 43 5 71'1: 20 4 113 

Ex-Miners 
None or slight 427 82 91:1: 50 11 91 24 11 186:1: 

Moderate. marked, 
severe 463 143 144:1: 62 21 156:1: 79 27 152* 

Employed Miners 
Chronic bronchitis symptoms 

(cough with sputum) 
None persistent 1.523 116 84:1: 117 11 67:1: 51 5 72+ 
One or both persistent 611 74 115+ 62 9 99 23 10 231:1: 

Ex·Miners 
None persistent 457 100 102 51 15 126:1: 41 18 177:1: 

One or both persistent 480 138 140:1: 66 19 131:1: 65 21 147:1: 

* See Table j*. 
t For completeness of data on vital status and CWP. see Table It. In addition. the following numbers of miners are excluded due to incom-

plete data: Characteristic Employed Miners Ex-miners 
FEVdFVC 123 159 
Dyspnea 10 55 

:j: See Table 1:\:. 
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sons of SMRs within groups of 
smokers by number of cigarettes per 
day and years of cigarette smoking 
yielded unreliable results owing to 
the small number of men in these 
subgroups. 

The best predictor of excess mortal­
ity in both the employed and ex­
miner groups was airway obstruction 
(Table 4). No subgroup with FEV,/ 
FVC of at least 70% regardless of em­
ployment or CWP status, showed any 
significant excess mortality. 

The standardized mortality of min­
ers without CWP, and of some with 
simple CWP, was likely to be signifi­
cantly elevated with increasing se­
verity of dyspnea. No such correlation 
was found for those with complicated. 
CWP. The presence of persistent 
cough with sputum was associated 
with increases in mortality in all 
three CWP subgroups of employed 
miners and in the ex-miners without 
CWP. Why ex-miners with compli­
cated CWP but without these symp­
toms would experience more mortal­
ity than those reporting them is not 
clear. 

Comment 

Several questions raised by the 
findings of this study need to be an­
swered. First, why are the SMRs far 
below those reported for all US coal 
miners in 1950? The standard popu­
lation used at that time was all men 
who had ever been in the US labor 
force.'O The SMR reported for all coal 
miners aged 20 to 64 years at death 
was 195. The comparable SMR for the 
combined population of miners and 
ex-miners in this study is 104. It was 
computed by combining estimates of 
deaths from the samples after weight­
ing them according to the sizes of the 
Appalachian populations sampled. At 
the time of the study, Appalachian 
bituminous miners constituted about 
one half of all coal miners in the 
United States. No data concerning 
the prevalence of chronic respiratory 
diseases would support an argument 
that the death rates of the non-Ap­
palachian miners would exceed those 
of miners in Appalachia. 11, '2 The most 
probable sources of this difference 
are: (1) misclassifications of coal min­
ers and ex-miners in the 1950 deaths 
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and populations used in computing 
the rates; (2) possibly exceedingly 
high death rates among the 136 (6%) 
employed miners in this study whose 
vital status remains undetermined; 
(3) downward trends in death rates of 
coal miners, exceeding those for all 
US men, from 1950 to the period 1963 
to 1971. 

The 1950 SMRs were computed by: 
(1) tabulating observed numbers of 
1950 deaths of men aged 20 to 64 
years at death, after classifying them 
by occupation and industry reported 
on certificates of death; (2) computing 
numbers of deaths expected for men 
in each occupation if their age-spe­
cific death rates had equaled those of 
all men aged 20 to 64 years; (3) using 
tabulations by occupation and indus­
try from the 1950 census of the 
United States to compute both rates 
for observed and expected deaths. Er­
rors in these rates could take the form 
of (a) allocation to coal mining of 
deaths of men who were not coal min­
ers; (b) allocation to other occupations 
of men in the census base populations 
who had been coal miners; (c) failure 
to include in either the coal miner 
deaths or the base populations many 
men who had low death rates and who 
had been coal miners. 

Liddell has recently published find­
ings from occupational data on death 
certificates (1961 deaths) of coal min­
ers in Britain that indicate what he 
terms a "promotion" effect in report­
ing the occupation of coal mining on 
the death certificates! He compared 
the death reports with employment 
rosters of the National Coal Board 
and coal miner pension files. He found 
that men reported as miners on death 
certificates exceeded by 19% men 
found on the employment rosters and 
pension files. SMRs based on cor­
rected numbers of deaths of coal min­
ers were 60, 76, and 108, respectively, 
for face, other underground, and sur­
face workers. These are compared 
with published, uncorrected SMRs for 
1949 to 1953 of 148 for face workers 
and approximately 100% for other un­
derground and surface workers! 

If such a "promotion" effect ele­
vated the 1950 SMRs for coal miners 
in the United States, it existed in 
both data from death certificates and 

census. Enterline found that 96% of 
the men reported as coal miners on 
death certificates were similarly re­
ported on census returns;'3 A probable 
source of inflation in the 1950 rates 
depends on a supposition that most 
miners who leave mining at older 
ages or who, regardless of age, are 
partly or totally disabled, would re­
port themselves to census, and be re­
ported in the event of death, as 
miners; that young and middle-aged 
healthy men who leave coal mining 
for other occupations would not later 
report themselves as coal miners nor 
eventually be reported at death as 
such. Such a selection process would 
concentrate the ex-miners with the 
highest death rates in the populations 
classified as coal miners and dis­
tribute the ex-miners with lowest 
death rates among other occupational 
groups. 

Failure to determine the vital 
status of 136 employed miners in this 
study could hardly account for the 
levels of mortality found. Of this 
group, 37 were under 35 years of age, 
only 20 were 50 years of age or older, 
123 were classed category ° on radio­
graphic evidence of pneumoconiosis, 
and only 13 had worked 30 or more 
years underground. They were young 
at the time of the survey and seem­
ingly in good health. 

Differential death rate trends have 
been suggested for coal miners for 
the period from 1950 through 1963 to 
1971. The death rates from accidents 
at work did not decline, as measured 
in deaths per 100,000 man-hours of 
work in coal mining.14 Deaths have 
not been classified by cause and occu­
pation for the United States since 
1950, so one can only speculate about 
other deaths. The coal miners in this 
study died predominantly from dis­
eases of the heart and malignant neo­
plasms, just as other men do. It does 
not seem likely that trends in coal 
miner death rates from these causes 
would decline in contrast to those for 
all men. Analyses prepared for this 
study show that death rates from 
these causes for employed miners did 
not exceed those for all US men of 
similar ages. 

More satisfactory resolutions of 
problems in measuring death rates 
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accurately, and in controlling for 
variations in age, can be found by 
carrying out prospective studies of 
defined populations of coal min­
ers over specified periods of time, 
and comparing findings either with 
matched groups of non miners or with 
the mortality of the male population 
of which the miners are a part. Sev­
eral studies, chiefly done in Great 
Britain, have used these meth­
ods.,,3,.,,3 The studies are in agree­
ment with ours in that employed coal 
miners without pneumoconiosis, or 
with simple pneumoconiosis only, 
have no excess mortality, in contrast 
to miners with complicated pneu­
moconiosis. In this study, it has also 
been found that cigarette smoking 
presages elevation of mortality for 
both employed and ex-miners, re­
gardless of category or stage of pneu­
moconiosis; that the same conclusion 
holds for airway obstruction; and that 
severe dyspnea is correlated with 
elevated mortality among employed 
miners without pneumoconiosis, and 
among ex-miners in all three sub­
groups of CWP. Data from both an­
thracite and bituminous miners in 
Pennsylvania who receive compensa­
tion confirm the find~ngs of the ef­
fects of airway obstruction and pneu­
moconiosis on mortality. 3 Data 
published by Higgins for both miners 
and nonminers in a community in 
Great Britain and several commu­
nities in West Virginia are also in 
general agreement on the effects of 
airway obstruction and dyspnea on 
mortality, but these data were shown 
only for miners and nonminers com­
bined and not classified with respect 
to pneumoconiosis.15 

Another problem was raised by the 
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comparisons of employed miners and 
ex-miners. It concerns the represent­
ativeness of the ex-miner sample. 
These men were randomly selected 
from all Appalachian ex-miners aged 
35 to 65 years who were paying dues 
to the United Mine Workers of Amer­
ica. No larger population could be 
identified and sampled in the time al­
lowed for the examinations. However, 
whether or not UMW A members are 
representative of all ex-miners is dif­
ficult to determine, since census data 
on ex-miners are not collected. Com­
parison with age distributions of 
256,000 ex-miners who from 1970 to 
1973 applied for benefits for· pneu­
moconiosis under the 1969 Coal Mine 
Health and Safety Act indicate that 
the ex-miners in our sample were 
more concentrated in the oldest ages, 
55 to 65 years. The high prevalence 
of complicated pneumoconiosis, airway 
obstruction, dyspnea, and cough with 
sputum (Table 2) indicates that many 
of these ex-miners were indeed 
chronically ill. Their mortality may be 
biased upward compared with that of 
all ex-miners in the United States. 
However, the entire US population of 
ex-miners would be expected to have 
higher mortality than employed min­
ers due to concentrations among the 
former of miners too disabled to 
work. 

Finally, the findings of this study 
seem to be at variance with some of 
the statements that have been made 
over the past several years. Thus, 
it has been claimed that of 70,000 
bituminous miners and ex-miners 
with pneumoconiosis, no less than 
13,000 are totally disabled by their oc­
cupation. '6 Were this assertion true, 
and there seems to be no evidence to 

suggest it is, then the majority can 
only be disabled by diseases other 
than CWP. 

Dolores Starkey assisted in all phases of the 
study. Dr. W. S. Lainhart and his associates pro­
vided the use of valuable examination data. 
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