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Basis for the MSHA Coal Mine Dust Standard

» The 2 mg/m3 for respirable coal mine dust is
based on studies of coal miners in the United
Kingdom (initially 3 mg/m3 1970-72)

– Incorporated into the FCMSH&SA of 1969.

» Monumental studies were conducted by the
Pneumoconiosis Field Research

– 8-year follow up study of 1,429 Welsh miners
and ex-miners Cochrane found:

• The incidence of PMF was nearly zero
among miners with category 0 or 1 when
the study began

• Whereas, incidence of PMF was 15% or
30%, respectively, among miners who had
had simple CWP category 2 or 3 when the
study began.

– McLintock et al. found a similar relationship
between increasing category of simple CWP and
the development of PMF.

– Jacobsen et al. suggested that the probability of
progression to category 2/1 or greater was
essentially zero for miners exposed to respirable
coal mine dust at an average concentration of 2
mg/m3 over a 35-year working lifetime.

Source: Cochrane 1962; McLintock et al. 1971; Jacobsen et al. 1971



Respirable Coal Mine Dust Containing Quartz

» Congress recognized the increased hazard with
exposure to CMD when quartz is present

» The FCMH&SA of 1969 required that a formula be
developed when quartz in CMD was > 5%

» Regulations were adopted to require that when
respirable dust contains > 5% the reduced
standard will by computed by dividing the % quartz
into 10 (equivalent to 0.1 mg/m3)
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Some Problems Interpreting the CWXSP Data

» CWXSP consisted of successive cross-sectional studies
(rounds)
– Not serial chest x-rays of the same miners

– Cumulative dust exposures not calculated for each miner or job

– Analyses of prevalence by tenure

» Disease prevalences for rounds of each study may not
be strictly comparable because of differences in:
– X-ray Classification Standards (UICC/Cincinnati); ILO 1970; ILO

1980; ILO 2000)

– X-ray readers differed; variability between readers

– Participation and groups of miners studied
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Possible Reasons for the Increase

» Increased production leading to increased dust levels

» Miners working longer hours (longer shifts, more
overtime)

» Change in mining technique
– cutting into more silica-rich rock

» Inadequate compliance with dust standard

» Exposure limit is not protective

» Differences in biological potency of coal
– Respirable Coal Mine Dust (RCMD) ≠ RCMD

» Changes in case ascertainment



» Rapidly progressive CWP
defined as the development
of PMF and/or an increase
in small opacity profusion
greater than one
subcategory over five years

» Limitations
– Interreader variability may

have affected the Dx of
rapidly progressive cases
of CWP

– Progression based on
independent readings by
different readers made at
the time the x ray was
taken

– ILO Classification changed
– Were there any

regressions?
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» Consider study
redesign (Hodous and
Attfield, 1990)

– Use minimum of 3
blinded B Readers

– Read films randomly
w/o temporal order

– Read paired films in
temporal order

– Analyze using median
reading



» 328 UG miners examined
– 11 miners had advanced

cases

• Five large opacities
consistent with PMF

• Six coalescence of small
opacities on a
background profusion of
category 2

» Mean 47 years of age

» Mean 23 years UG

» Years at face for ≥ 20 yrs
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MMWR, April 18, 2003:



Coal Rank and Potency:
Coal Mine Dust ≠ Coal Mine Dust

Coal rank: A classification of coal based on the fixed carbon, volatile matter, and
heating value of the coal. Coal rank indicates the progressive geological alteration
(coalification) from lignite to anthracite [EIA 1989].

Meiklejohn (1952), History of lung diseases of coal miners Great Britain: Part III, 1920-1952.



Coal Rank and Predicted Prevalence
of Simple CWP and PMF* (cases/1,000)
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* Attfield and Morring (1992). Excess (exposure-attributable) prevalence of simple CWP or PMF among U.S. coal miners at
age 65 following exposure to respirable coal mine dust over a 45-year working lifetime.



Some Recommendations for Improving Epidemiology
Studies of Coalworkers’ Pneumoconiosis

» Increase participation of coalminers’ in voluntary studies
– Historically ranges from ~ 20-50%

• Severely limits the prediction of disease endpoints

• How do miners that participate differ from those that don’t?

» Investigate exposure-response relationships
– Respiratory morbidity (CWP and lung function) in carefully

designed exposure-response studies (prospective design)

– Including the effect of exposure patterns (intensity and duration)
on the development of occupational respiratory diseases in coal
miners

– Assess the influence of dust composition and characteristics
(e.g., coal rank, quartz concentration) on the development of
simple CWP, PMF, and COPD in coal miners



Public Health Strategy for
Eliminating Black Lung” Diseases

» Some Elements of the “Black Lung”
Prevention Strategy

– Control coal mine dust exposures to
‘safe levels’

– Enforce coal mine dust standard
– Chest X-ray examinations to detect

early simple CWP
– Offer transfer to miners with early

disease to prevent progression to
serious disabling disease

– For those that develop serious disease
provide compensation (Safety Net)

NIOSH, 1995, Coal CD

Participation Rates and Prevalence from NIOSH Coal Studies
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» Some Reasons for Failure of the “Black
Lung” Prevention Strategy

– What is ‘safe’? For which diseases?
Do we know?

– Is there a credible enforcement
strategy? Are we seriously focusing on
the wrongdoers (duration and
intensity)?

– Is 30-50% participation in the chest X-
ray program adequate? What are the
hurdles to participation?

– Are transfer provisions working to
prevent serious disabling disease?
Why do eligible miners choose not
participate?
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Any analysis of the effectiveness of the
transfer program would need to consider
possible bias from the low rate of
participation: only 23% of eligible coal
miners (2,119 of 9,138 miners) elected to
participate [Wagner and Spieler 1990].



Some Public Health Recommendations for
Eliminating “Black Lung” Diseases

Problems with Program

» Medical X-ray Program
– Initial exam is mandatory

– All other exams are
voluntary

» Transfer Program
– Miner notified of early

signs of CWP

– Option to transfer or
work in lower dust is
voluntary with no
expiration

Recommendations

» Medical X-ray Program
– Mandatory participation

• Decline to participate
results in forfeiture of
“Black Lung” benefits

» Transfer Program
– Transfer option expires with a

new round of examinations

– Evidence of simple CWP

≤ 2/1 transfer is encouraged

– Evidence of simple CWP

≥ 2/2 transfer is mandatory

Control Exposure Enforcement Medical Surveillance Transfer Compensation


