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NIOSH and should not be construed to represent any agency determination or policy.



Who am I?
• 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



Somerset Coalfield, 
England 

Carting boy’s harness 
(guss and crook)



50th wedding 
anniversary, 1971



Black Lung
• Collection of diseases

– Pneumoconiosis
– 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
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Pneumoconiosis is 
not caused by 

smoking!
…



Disease Prevention

• Primary disease prevention
– Dust control
– Alternatives
– Ventilation
– Respirators

• 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. I 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. I was incredulous. And it was 
young people. It wasn't the older miners. I 
thought, something is wrong here. We 
decided we'd better do some research."

Dr. Lee Petsonk, NIOSH, retired





CWP hot spot areas
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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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Rising?



West Virginia



Mortality with CWP



CWP Mortality rates – highest 
counties in the nation



WV in 2008 – 
pneumoconiosis observed

• 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)

• For 1517 miners with the reported mean 
exposure of ~1 mg/m3 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)

• 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?
• Inadequacies in dust control?
• Increased exposure to silica dust?
• Inadequate compliance method for silica?
• (Dust limits are too high)
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Reasons for increase
• Longer hours worked?
• Greater production?
• Inadequacies in dust control?
• Increased exposure to silica dust?
• Inadequate compliance method for silica?
• (Dust limits are too high)
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West Virginia coal employment and 
productivity

Miners

Productivity



Reasons for increase
• Longer hours worked?
• Greater production?
• Inadequacies in dust control?
• Increased exposure to silica dust?
• Inadequate compliance method for silica?
• (Dust limits are too high)



Reported dust levels are low

Underground samples

Surface samples



WV coal mine dust levels
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“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.”
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WV in 2008 – 
pneumoconiosis expected (3)
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Reasons for increase
• Longer hours worked?
• Greater production?
• Inadequacies in dust control?
• Increased exposure to silica dust
• Inadequate compliance method for silica?
• (Dust limit are too high)



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 
proportion to the overall levels of all 
pneumoconiosis

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

• Preliminary findings from our program 
support the interpretation that the increase 
is partly due to an increase in silicosis



Implication



Reasons for increase
• Longer hours worked?
• Greater production?
• Inadequacies in dust control?
• Increased exposure to silica dust?
• Inadequate compliance method for silica?
• (Dust limits are too high)





“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

NIOSH REL



WV 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

• 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/m3



Summary – What we are unsure 
about

• 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 

productivity
– 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 
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Effect of coal rank
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Effect of coal rank
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Dust levels pre-1969 and in the 
early 1970s



WV silica levels in coal mines

NIOSH REL = 0.05 mg/m3



Dust levels in WV mines
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