
Low Dust Levels from Mine sampling does not 
replace the need for Medical Surveillance: 
The role of Health Screening and Secondary Prevention

Global Cut the Dust Conference
Goal Coast, Queensland, Feb 2020

Robert Cohen, MD, FCCP
Honorary Professor University 

of Queensland, SMI

Clinical Professor - EOHS, 
University of Illinois

School of Public Health
Chicago, Illinois

Professor of Medicine
Northwestern University 

Feinberg School of Medicine

Senior Consultant NIOSH
Respiratory Health Division



Disclosure of Financial Support

Funded by the Alpha Foundation for the 
Improvement of Mine Safety and Health, Inc.

Funded by HHS/HRSA/ORHP/BLCP & BLCE
Senior Consultant NIOSH/RHD
Funded by USDOL/OWCP & MSHA
Funded by Queensland Government, Australia



Objectives

 Describe the role of preventive measures in public 
health for Black Lung

 Importance of Secondary Prevention
 Inter-relation between primary and secondary 

prevention
 Need for medical screening/surveillance even after 

exposure ceases – former miners



Primary Prevention

Regulations and Standards for Exposure
US PEL - 2014-present 1.5 mg/m3 - Quartz 

0.075/m3
Queensland PEL – 2.5 mg/m3 – Silica 0.1 

mg/m3
Recommended exposure limit – 1 mg/m3 1995 

- NIOSH
Monitoring and Enforcement

US - MSHA Inspectors, Operator Samples
DNRME inspectors, Private IH Companies, 

SIMTARS



Secondary Prevention – Medical 
Screening/Surveillance

Detect early disease
Remove from exposure – worker enters 

compensation system
Mitigate Exposure – return to work

Identify failure of primary prevention
Understand the natural history of disease
Inform regulatory agencies



How Does Disease Go Undetected?

Often no initial symptoms
Loss of significant lung function before 

affecting activity
Attribute symptoms to other causes, i.e. 

aging



Secondary  Prevention
Coal Worker’s Health Surveillance Program – MSHA/NIOSH
Coal Mine Workers Health Scheme  - DNRME

USA
 Mandated by MSHA
 Voluntary Program
 First exam on hire, then followed 

every 5 years
 Operator Organized Surveillance

 Only 1/3 of miners participate
 Chest Radiography

 Read centrally by dual b-readers
 Lung Function Testing

 NIOSH Mobile Van

Australia
 Mandated by DNRME
 Mandatory Program
 First exam on hire, then followed 

every 5 years
 Operator Organized Surveillance

 AMAs and EMOs
 Chest Radiography – read centrally 

by dual B-readers
 Lung Function Testing

 Full Medical Exam
 Queensland Mobile Van





Lung 
function





Dust monitoring in the US

 Two primary metrics are measured in US
 Total mass concentration of respirable dust (mg/m3)
Mass fraction of quartz (%)  - commonly referred to as “silica”

 “New dust rule” (2014) did not change metrics, rather it
 Reduced the PEL for most miners from 2.0 to 1.5 mg/m3
Mandated use of the CPDM for operator samples
Maintained a 5% mass limit for silica
Changed sampling rules



Sampling equipment in US mines

zefon.com

Air pump + cyclone for traditional gravimetric samples

CDC/NIOSH

Continuous Personal Dust Monitor (CPDM)



Monitoring in US mines

 We rely primarily on personal dust samples, using a system designed 
to monitor the individuals expected to have maximum exposures

 Monitored individuals are those working in the “designated 
occupation” or “DO” – most often these are CM or LW operators, or 
roof bolters

 We focus monitoring efforts during typical production, and thus not 
during other development work 

 Samples are collected both by the mine operator and by MSHA



Respirable dust in coal mining: 1982–2003 
Geometric mean exposures – MSHA inspector and mine operator 
samples NIOSH WoRLD Report 2007, Figure 2-6. 



Respirable silica in coal mining: 1982–2003 Geometric mean 
exposures MSHA inspector and mine operator samples 
NIOSH WoRLD Report 2007, Figure 3-5a. 

OSHA PEL

NIOSH REL





Percent of miners with 
Coal Workers’ Pneumoconiosis (CWP) 
by tenure in mining, 1970-2006
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SOURCE: NIOSH Coal Workers’ X-ray Surveillance Program (CWXSP) as cited in NIOSH 2007 WoRLD Report, Figure 2-4.



Dust sampling central Appalachia

Lee and Wise counties, VA





1997 – Category 3/3 – Stage O
37 years old – 16 years underground

2000 – Category 3/3 – Stage B
40 years old – 19 years underground

Upshur County, West Virginia

Started mining in 1981 at 21 years of age

Roof bolter



Tazewell County, VA

Started mining in 
1980 at 20 years old

2002 – Category 3/3
Stage C

42 years old with
22 years underground

Roof Bolter/
Shuttle Car Operator/

Scoop Operator



Cases of PMF in the Ky, Va, WVA







Proportion of PMF Claims in DOL BLBP –
1970-2016



CMDLD Progression

Radiographic CMDLD
Nodular CWP
Dust-related diffuse fibrosis

Lung function decline
COPD



Results: First and Final CXRs

Large Opacity Score at 
First CXR

Large Opacity Score at 
Final CXR Miners (n)

O O 1,825
A A 1
O A 48
O B 17
O C 6

Table 1. Comparison of International Labour Office (ILO) interpretations of large opacities from 
CXRs of former U.S. coal miners applying for benefits from the Department of Labor Black Lung 
Benefits Program, 2000 – 2013.1



FEV1 Decline, Pre- and Post-Retirement

Dimich-Ward and Bates, 1994



Medical surveillance: Lessons learned

 Surveillance is essential to monitor disease trends – especially with changes
in production and industrial processes.

 Medical surveillance is important to assess efficacy of primary preventive
strategies.

 Voluntary programs such as those in the US likely underestimate the
problem.

 Retired/former workers and subcontractor miners should be included in
surveillance of diseases with latency.

 Programs should be staffed by trained experts (i.e, ILO B readers, certified
spirometry technicians).

 Programs must stay true to mission/purpose:  targeted to detect and
prevent occupational dust diseases, not fitness for duty exams.
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