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“A Past forgotten 
is a Future repeated”

Conference theme:



Coal mining – the old days!



Coal mine dust lung diseases (CMDLD)

• Coal workers’ pneumoconiosis (CWP)

• Silicosis

• Mixed dust pneumoconiosis 

• Chronic bronchitis

• Emphysema

• Diffuse dust-related fibrosis

• Progressive massive fibrosis (PMF)





CWP in Queensland coal miners

• 1984 report of a chest x-ray screening program 

(7,907 miners) found 75 cases of CWP

• Since then, coal mine workers’ health scheme 

in operation

• No new cases for at least two decades

• In 2015, several new cases identified outside 

the scheme

• Raised concerns about effectiveness of scheme







Objectives of the review

A. Determine whether the respiratory component of 

the medical assessment performed under the 

Queensland Coal Mine Workers’ Health Scheme is 

adequately designed and implemented to most 

effectively detect the early stages of coal mine dust 

lung diseases in Queensland coal mine workers

B. Recommend necessary changes to correct 

deficiencies identified under Objective A, 

recommend measures to follow up cases that may 

have been missed as a result of these deficiencies 

and identify what additional capacity is needed in 

Queensland to improve this scheme.





Purpose of the respiratory component of 

the current health scheme

• Currently main focus is to assess fitness for work

• Respiratory health is just one of many aspects of 
health assessed

• Detection of the early stages of CMDLD has been lost 
as a purpose of the scheme

• Surveillance purpose across industry also lost

• The purpose should set the direction for the scheme

• Recommend this purpose be reinstated on an 
individual level, but also industry-wide surveillance



Nominated Medical Advisers

• Linchpin of the scheme

• 237 on the list, large increase during the 

boom

• Most located away from mine sites





Nominated Medical Advisers

• Linchpin of the scheme

• 237 on the list, large increase during the boom

• Most located away from coal mine sites

• No vetting of qualifications/experience

• Role of ‘examining medical officer’ not well 

defined

• Training had dropped off with increasing Nos

• No clear guidelines about how to follow up 

respiratory abnormalities

• Recommend fewer Drs, approval by DNRM and 

appropriate training, clinical guidelines





Criteria for “at risk from dust exposure”

• Coal mine worker’s hazard exposure, including to dust, 

required to be provided by employer in Section 1 of the form

• Triggers the need for a CXR

• Poorly completed in the reviewed forms



Problems

1. SEGs useful for dust monitoring/control, but 
not sufficient for this purpose

2. Simpler criteria needed: underground and some 
above ground jobs

3. Focuses on current exposure, but long term 
exposure more important in CXR decision

4. Doesn’t apply well for contractors

5. Greater medical input needed into whether 
CXR required, taking into account job and dust 
exposure history



Chest x-ray review

• Only included CXRs from miners with at least 
10 years of coal mine dust exposure in order to 
include higher risk miner.

• 257 digital CXRs reviewed

• Dual independent reading

• Used ILO classification form

• Compared findings with original radiology 
report







CXR Review – Image Quality

1. Good (25%)
2. Acceptable, with no technical defect likely to impair 

classification of the radiograph for pneumoconiosis 
(55%)

3. Acceptable, with some technical defect but still 
adequate for classification purposes (19%)

4. Unacceptable for classification purposes (1%)

Quality Issues:
1. Poor positioning
2. Poor contrast
3. Excessive edge enhancement 



Findings from review of 257 CXRs

1. No Complicated Pneumoconiosis or PMF
2. No Advanced Category Simple Pneumoconiosis, i.e. 

2/1 or greater
3. 18 CXRs had features consistent with Category 1 

simple pneumoconiosis
4. For two CXRs, the original radiology report had 

indicated changes consistent with early CWP
5. Due to quality issues with CXRs, follow up CT scans 

being arranged
6. Previous follow up exercise by CT found some false 

positives on CXR



Recommendations

1. Referral for CXR under the scheme needs to 
identify it is for the scheme

2. Digital films
3. Address quality issues
4. Smaller number of radiologists
5. Upskilling in ILO reporting
6. Independent dual reading
7. Use ILO reporting form
8. Appropriate follow-up where changes 

detected



Spirometry



Spirometry review

Consisted of two components:

1. Survey of spirometry equipment and training:

• Online survey developed by the review team

• Link distributed by the DNRM to currently listed NMAs

• Completed by 74 NMAs (about 30%)

2. Spirometry quality and interpretation:

• Quality and accuracy of a sample of 260 spirograms 
assessed  by two reviewers, Professor Bruce Thompson 
and Dr Ryan Hoy

• Reviewers’ results were compared with NMA reports



Spirometry survey results

• Poor knowledge of the spirometry equipment:

– 25% (approx.) did not know whether their spirometer had 

automated quality control

– Almost 50% did not know the reference values used by 

their equipment

• Poor quality control:

– 79% of spirometers reported to have had a calibration 

check, but most (66%) had not been calibrated in 2016

– Only 1/3rd of spirometry sites participated in ongoing QA 

programs

• Only two-thirds of spirometry testers had attended a training 

course, for 23% completed training > 3 years ago



Spirograms

Inadequate
Adequate



Spirometry review – Cont’d

Results of spirometry reading & quality:

• 40% (102/256) could not be interpreted as they had not been 

performed to ATS/ERS standards

• Only 41% (106/256) of spirograms provided had been 

accurately interpreted and reported by NMAs

• 30 spirograms deemed abnormal by the reviewers:
– 6 showed mild obstructive disease patterns

– 24 showed possible restriction (21 mild, 3 moderate)

• Only 1 of the abnormal results had been accurately identified in 

the NMA reports



Recommendations for spirometry

• Need to get away from ‘office’ spirometry!

• Technicians require suitable training and updates 

by the Thoracic Society or similar body

• Accredited laboratories or spirometry specific 

accreditation

• Adhere to ATS criteria

• Use appropriate reference ranges

• Suitable QC procedures

• Appropriate follow up of abnormalities



Queensland medical capacity

• Three main specialties:
• Radiologists

• Thoracic physicians

• Occupational physicians

• Excellent specialist training in Aust

• Harnessing this capability for the purpose of 
the scheme has been lacking

• Also lack of recent experience with CWP

• Active input of specialist bodies critical

• Clinical guidelines and audit needed



Other aspects of the review

• Respiratory part of the form needs expansion and 
redesign

• Move to electronic data collection and storage: 
forms, CXR and spirometry 

• Drs can access previous medical records

• Facilitate ongoing surveillance/trends

• Can learn a lot from interstate/overseas schemes

• Other sources of data on CWP not helpful

• Research design to better estimate extent

• Acknowledge assistance of Reference Group



Take-home messages

• Erroneous belief that CWP was history

• Complacency and loss of purpose of the scheme

• ‘If you don’t look, you won’t find’

• System problem, not individuals

• Resp component needs complete overhaul

• 18 major recommendations and road map

• Training and QC major factors

• Need to restore confidence in medical advice to 
miners

• Wider implications: other hazards/industries

• Well known that occ diseases poorly recognised



Well designed respiratory screening is no 

substitute for effective dust control, but  

provide useful additional information 

about control and medical status

“A Past forgotten 
is a Future repeated”


