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Who am |?

Name: Michael Attfield PhD
Degrees: University of Wales and WVU

Current employment: Branch Chief, Division of
Respiratory Disease Studies, National Institute
for Occupational Safety and Health,
Morgantown, WV (1977 -)

Prior employment: Team leader, Institute of
Occupational Medicine, Edinburgh, Scotland
(1969 — 1977)

40 years scientific research experience with coal
mining-related lung diseases
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Black Lung

e Collection of diseases
— Pneumoconios|s <
— Chronic obstructive pulmonary disease
— Emphysema

 Pneumoconiosis

— Fibrotic diseases of the lungs caused by inhalation of
dusts

— Coal workers’ pneumoconiosis (CWP), from coal
mine dust

— Silicosis, from silica dust
— Both can lead to disability and premature mortality
— Very difficult to distinguish between them on the x-ray



Progressive massive fibrosis
Complicated pneumoconiosis



Pneumoconiosis IS
not caused by
smoking!

It is concluded that the main variable determining the develop-
ment of simple pneumoconiosis is exposure to airborne dust, and that this effect is not
modified appreciably by whether or not coal miners smoke.

SMOKING AND COALWORKERS’ SIMPLE
PNEUMOCONIOSIS

M. Jacossen, J. BURNS and M., D. ATTFIELD

Institute of Occupational Medicine, Edinburgh, Scotland



Disease Prevention

 Primary disease prevention
— Dust control
— Alternatives
— Ventilation
— Respirators

e Secondary disease prevention

— Early detection of disease and
reduction/elimination of further exposure



NIOSH coal miner programs

 NIOSH runs two related programs for
worker monitoring for pneumoconiosis
— Regular program — mine-based using clinics
to obtain x-rays

— Enhanced program — community-based using
NIOSH mobile van




NIOSH coal miner programs

* Both programs have two major uses —

— Secondary disease prevention through
entitlement to a low dust working environment
If pneumoconiosis is seen

— Population surveillance data to monitor
effectiveness of dust control, identify
problems, and assess trends.



Recent quote

"After a couple of years, something
changed. | began to see the type of
disease that was only In the textbooks --
this massive fibrosis, where the lung is
basically destroyed. It's nothing but black
scar tissue. | was incredulous. And It was
young people. It wasn't the older miners. |
thought, something Is wrong here. We
decided we'd better do some research."

Dr. Lee Petsonk, NIOSH, retired



ORIGINAL ARTICLE

Rapid!ly progressive coal workers’ pneumoconiosis in the
S

Unite

tates: geographic clustering and other factors

V C dos S Antao, E L Petsonk, L Z Sokolow, A L Wolfe, G A Pinheiro, J M Hale, M D Atffield

Sew end of article for

authars” affiliations

Occup Environ Med 2005;62:670-4674. doi: 10.1136/0em. 2004.01947%

Background: Despite significant progress made in reducing dust exposures in underground coal miners in
the United States, severe cases of coal workers” pneumoconiosis (CWP), including progressive massive
fibrosis [PMF), continue fo occur ameng coal miners.

Aims: To identify US miners with mpidﬁr progressive CWP and to desaribe their geographic distribution
and associated risk factors.

Methods: Radiographic evidence of disease progression was evaluated for underground coal miners
examined through US federal chest radiograph surveillance programmes from 1996 to 2002, A case of
rapidly progressive CWP was defined as the development of PMF and/or an increase in small opacity
profusion greater than one subcategory over hive years. County based prevalences were derived for both



CWP hot spot areas
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Morbidity and Mortality Weekly Report

Weekly

August 25, 2006 / Vol. 55 / No. 33

Advanced Cases of Coal Workers’ Pneumoconiosis —
Two Counties, Virginia, 2006

This report describes 11 newly identified cases of advanced
coal workers’ pneumoconiosis (CWP), including progressive
massive fibrosis (PMF), in working coal miners from Lec and
Wisc counties in southwestern Virginia. PMF is a disabling
and potentially fatal form of CWE, an occupational lung dis-
casc caused by the inhalation of coal mine dust. The continu-
ing occurrence of advanced forms of CWP cmphasizes the
importance of comprehensive measures to control coal mine
dust cffectively and reduce the potential for inhalation expo-
sures in coal mining.

procedures. Radiographs are classified by NIOSH-certified B
Readers according to the International Labour Office (ILO)
International Classification of Radiographs of Pncumoconi-
oses (4).

In March and May 2006, a total of 328 (31%) of the esti-
mated 1,055 underground coal miners currently employed in
Lee and Wisc countics in Virginia were examined in ECWHSP
surveys. The mean age of examined miners was 47 years (range:
2163 yea rs), and their mean tenure worki ng in undcrgmund
coal mines was 23 years (range: 0—41 years). A total of 216
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Morbidity and Mortality Weekly Report

Weekly July 6, 2007 / Vol. 56 / No. 26

Advanced Pneumoconiosis
Among Working Underground Coal
Miners — Eastern Kentucky and
Southwestern Virginia, 2006

Current regulations for U.S. underground coal mines, man-
dated by federal legislation in 1969 and amended in 1977,
include provisions to prevent the occurrence of pneumoco-
niosis* (). However, in 2005 and 20006, clusters of rapidly
progressing and potentially disabling pneumoconiosis were
reported in certain geographic areas (2,3). In response to these
reports, CDC’s National Institute for Occupational Safety and
Health (NIOSH) instituted field surveys conducted under the
Enhanced Coal Workers’ Health Surveillance Program
(ECWHSP).T This report describes the results of those sur-



Percentage

Percent of miners with CWP by
tenure In mining, 1970-2006
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Deaths with CWP, age 15-44,

national data
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West Virginia



Mortality with CWP




CWP Mortality rates — highest
counties In the nation

County State Age-Adjusted Rate Crude Rate Number of Deaths Yo Female
Buchanan County Virgimia 1.351.1 1.172.4 262 0.4
MeDowell County West Virgmia 863.1 1,046.1 232 0.4
Wyommg County West Virginia 7205 726.2 153 0.7
Raleigh County West Virginia 6195 T01.6 458 0.0
Schuyvlkill County Pernsylvania 570.6 871.5 1.089 0.1
Tazewell County Virgima 566.1 6424 236 0.0
Floyvd County Kentucky 488.1 440 8 153 0.0
Logan County West Virgima 4336 4456 138 0.7
Mingo County West Virginia 403.6 380.2 86 1.2
Fayette County West Virginia 401.6 4947 194 0.0
Lee County Virgmia 371.2 4337 83 1.2
Wise County Virgmia 3590 3538 123 0.0
Harlan Cointw K antickw ERTIR ERa 1407 I 0



WYV In 2008 —
pneumoconiosis observed

e 1,517 coal miners examined in NIOSH
program
— Mean age = 47 years
— Mean mining tenure = 22 years
— 91 with any pneumoconiosis
— 23 with PMF



WV In 2008 —
pneumoconiosis expected (1)

e For 1517 miners with the reported mean
exposure of ~1 mg/m?3 expected numbers
are:

— 12 to 21 with any pneumoconiosis versus 91
observed, or 4 to 7 times as much as expected

— 1 to 2 with PMF versus 23 observed, or 12 to
23 times as much as expected

(reason for uncertainty in the expected numbers is that the predicted
numbers depend on coal rank, and we don’t know that for these miners)



WV In 2008 —
pneumoconiosis expected (2)

e For 1517 miners with an exposure of 2
mg/m3 (MSHA PEL), expected numbers
are:

— 28 to 54 with any pneumoconiosis versus 91
observed, or 2 to 3 times as much as expected

— 1 to 5 with PMF versus 23 observed, or 4 to 23
times as much as expected

(reason for uncertainty in the expected numbers is that the predicted
numbers depend on coal rank, and we don’t know that for these miners)



WV in 2008 — expected (3)
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Reasons for increase

Longer hours worked?

Greater production?

nadequacies in dust control?

ncreased exposure to silica dust?
nadequate compliance method for silica?
(Dust limits are too high)




Reasons for increase

 Longer hours worked?
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Reasons for increase

e Greater production?
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West Virginia coal employment and
productivity

Coal productivity

Owver tha bast century, West Virgesa coal production has sieaddy mcreased. The number of workang mesers has plummeted.
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Reasons for increase

* |nadequacies in dust control?



Reported dust levels are low

Geometric Mean Exposures (mg/m? MREE)

Surface samples

NIOSH REL = 1.0 mg/m* MRE

Underground samples
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WYV coal mine dust levels

0.6- [11995-2003
B All years

0.57

0.4+
0.3
0.2
0.14T

O_
North South West East VA
WV WV PA KY



American Journal of Indusirial Medicine 6:427-440 (1984)

The Accuracy of Self-Reported Regulatory Data: The
Case of Coal Mine Dust

Leslie I. Boden, pho, and Morris Gold, as

“Using two statistical approaches, data from three mining occupations
In 54 large underground coal mines during 1976-1978 are examined

for evidence of underreporting...Both approaches suggest widespread
underreporting.”



1 PUBLIC HEALTH THEN AND NOW }

The Fox Guarding the Chicken Coop:

Following passage of the Coal
Mine Health and Safety Act of
1969, underground coal mine
operators were required to take
air samples in order to monitor

Aavminliamna sl 2o oL

Monitoring Exposure to Respirable
Coal Mine Dust, 1969-2000

| James L. Weeks, ScD, CIH

WHEN REGULAR MONITORING WVa. This catastrophe, the first One of the most controversial
of underground miners' exposure  mine disaster to have been tele- provisions was a plan to compen-
to respirable dust began in 1970,  vised, added significantly to the sate miners disabled by hlacl



MSHA Special Inspection survey, 1991
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WV in 2008 —
pneumoconiosis expected (3)
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Reasons for increase

* Increased exposure to silica dust



WV in 2008 —
pneumoconiosis expected (3)
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WV in 2008 —
pneumoconiosis expected (4)
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Implication

* \We are seeing more severe
pneumoconiosis than we would expect in
oroportion to the overall levels of all
DNeumoconiosIs

e This suggests another factor apart from
excessive coal mine dust exposure

e Preliminary findings from our program
support the interpretation that the increase
IS partly due to an increase In silicosis




Implication

Occupational Health

QUARTZ AND PNEUMOGCONIOSIS IN
COALMINERS

A. SEATON J. A. Dick
]. DODGSON M. JACOBSEX

[istitrte of Occuparional Medicine, Edinburgh and Nationil Coal

Board Radielogical Cenire, Wath-on-Dearne, wear Rotherham, &/ /

Lotk Yorkshire

Summary In a routine survey of 623 miners in one
colliery, 21 men, an unnsually high number,
showed radiological pr ogression of sim ple pllﬂumﬁtﬂniﬂﬁis in
spite of generally low exposures 1o mixed coalmine dust.
. Comparison of the dust eXposures of the 21 men with those of
| matched controls without preumoconiosis showed highly
y significant differences in the proportion of quartz in the
\ mixed dustto which they had been ex posed. Quartz exposurc
Anay be an important factor in the development and rapid
progression  of coalworkers’  PREUmMOCONIOSIS. Some
 indication of the levels of quartz exposure which are likely to
\ be hazardous is given.



Reasons for increase

 Inadequate compliance method for silica?



AM. IND. HYG. ASSOC. J. 52(3):107-112 (1991) 426

REGULATORY IMPLICATIONS
OF AIRBORNE RESPIRABLE FREE SILICA
VARIABILITY IN UNDERGROUND
CoAL MINES

Jacqueline M. Villnave®
Morton Corn'
Marcie Francis®

Thomas A. Hall’

Deficiencies of the strategy include the same enforcemen: efforts
regardless of compliance history, inappropriate ireatment of
data, and emphasis on short-term variability of silica content.
These deficiencies result in inadequate enforcement in chronical-
ly dusty mines, “game playing" with optional samples, and an
overall approach that does not focus on the long-term impact of
silica exposure on lung health.



Am. Ind. Hyg. Assoc, J. 46(1):4-8 (1985)

A Critique of MSHA Procedures for Determination of
Permissible Respirable Coal Mine Dust Containing Free Silica

MORTON CORN, PATRICK BREYSSE, THOMAS HALL, GAO CHEN, TERENCE RISBY and DAVID L. SWIFT
Department of Environmental Health Sciences, The Johns Hopkins University, School of Hygiene and Public Health, Baltimore, MD 21205

“Although all of the analytical methods for crystalline free silica area

sufficiently sensitive to be able to detect and quantitate free silica at

environmentally significant concentrations, they are all plagued with
similar difficulties.”



National silica levels In coal mines
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WYV silica dust levels
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Summary — What we know

* Prevalence of pneumoconiosis in miners
with 20+ years of tenure x-rayed In the
NIOSH monitoring program is rising

e Cases of severe disease being seen In
young workers (<40 years old)

* Prevalence of pneumoconiosis far greater
than expected from reported dust levels

« Dust limit should be reduced to 1 mg/m?



Summary — What we are unsure
about

e Exact cause of increase in prevalence and
severity Is not known

 Multiple causes may be at work
— Longer hours worked

— Inadequate compliance coupled with increased
oroductivity

— Thin seam mining due to depletion of best coal
reserves, leading to excess silica exposure and
silicosis

— Lack of knowledge/resources in small mines




Primary Solutions

Require use of personal dust monitor
(being tested by NIOSH)

Beefed-up compliance

State assistance in county extension work
for smaller mines

Adopt NIOSH RELs for coal mine dust and
silica levels

Change compliance assessment method
for silica dust



MSHA Special Inspection survey, 1991
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Effect of coal rank
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FIGURE 2. Exposure-response by coal rank group using
prevalence of CWP Category 1 or greater and estimated
dust exposure
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Effect of coal rank
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Fig. 3. Prevalences of CWP 1+ (median determinations) by deciles of estimated cumulative dust
exposure and coal rank group.
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Dust levels pre-1969 and in the

Dust level (mg/m?®)
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WYV silica levels In coal mines

All years 1952-1988 19891992 14993-2iN3
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Dust levels iIn WV mines
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