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About The Royal Australasian College of Physicians (RACP)
The RACP trains, educates and advocates on behalf of over 18,000 physicians and 8,500 trainee physicians,
across Australia and New Zealand. The RACP represents a broad range of medical specialties including
general medicine, paediatrics and child health, cardiology, respiratory medicine, neurology, oncology, public
health medicine, infectious diseases medicine, occupational and environmental medicine, palliative medicine,
sexual health medicine, rehabilitation medicine, geriatric medicine, and addiction medicine. Beyond the drive
for medical excellence, the RACP is committed to developing health and social policies which bring vital
improvements to the wellbeing of patients.

About the Australasian Faculty of Occupational and Environmental
Medicine
The Australasian Faculty of Occupational and Environmental Medicine (AFOEM) of the Royal Australasian
College of Physicians is the peak medical body for Occupational and Environmental Physicians, comprising
over 500 medical specialists in Australia and New Zealand.
The AFOEM specialist training programme is centred on combining high level clinical expertise with a strong
work focus to develop specialist knowledge and skills in preventing and managing ill-health, injury and disability
in workers; promoting safe and healthy workplaces; and reducing the impact of environmental hazards on the
community.
Occupational and Environmental Physicians are specialist ‘work doctors’, with clinical skills and knowledge
applicable to the worker, employers, organisations and government bodies.
We provide independent, evidence-based knowledge using a worksite specific approach. We have expertise in
the early identification and health risk assessment of workplace hazards. Through the design and application
of heath surveillance and monitoring programs we can provide tailored advice and management for the
individual worker and organisation to prevent and address identified work related health issues.
We work effectively and productively in multidisciplinary teams consisting of a broad range of stakeholders that
includes, the worker, treating practitioners, allied health professionals, health and safety personnel, employers,
unions, insurers, organisations and government regulatory authorities.

About respiratory medicine
The RACP’s Adult Medicine Division (AMD) oversees the training and professional development of over 33
medical specialties including respiratory medicine.
Respiratory medicine is concerned with the diagnosis, treatment and continuing care of adults of all ages who
suffer from a wide range of respiratory conditions.
Lung disease is one of the commonest causes of hospital admission and illness in the community. Respiratory
physicians diagnose and treat common conditions such as asthma, chronic bronchitis and emphysema,
pneumonia and lung cancer, as well as important public health infections like SARS-COV-2, influenza and
tuberculosis.
Respiratory medicine also includes diagnosis and treatment of occupational lung diseases such as silicosis,
coal workers’ pneumoconiosis, and asbestosis and its scope ranges from rare genetic disorders such as
cystic fibrosis to lung transplantation.
Respiratory physicians have a long tradition of involvement in the community and workplace, and in
epidemiology and preventive health.
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Submission
Thank you for this opportunity to make a submission to the National Dust Disease Taskforce in response to the
Taskforce’s Second Consultation Paper released in September 2020.1 This submission has been led by RACP
expert Fellows in occupational and environmental medicine and in thoracic medicine in consultation with the
Thoracic Society of Australia and New Zealand (TSANZ) who is also making a separate submission to this
consultation.
Should you require any further information about this submission, please contact Ms Claire Celia, Senior Policy
& Advocacy Officer via Policy@racp.edu.au.

Introduction
We commend the ongoing work of the Australian Government’s National Dust Disease Taskforce established
in July 2019. The Taskforce has a crucial role in driving the development of a national approach for the
prevention, early identification, control and management of dust diseases in Australia and we welcome the
extended timeframe it has been granted to submit its final report due to COVID-19 related disruptions and
delays.
We remain deeply concerned by the current epidemic of accelerated silicosis, a preventable occupational lung
disease, arising in young workers as a result of the manufacture and installation of artificial stone bench tops.
Silicosis is preventable, and no cases should be occurring in Australia. We hope that the Taskforce’s final report
will provide a strong imperative and guidance on how best to achieve early identification, optimal treatment and
management of workers suffering from accelerated silicosis and other dust diseases across all Australian
jurisdictions.

Previous submission to the National Dust Disease Taskforce
In November 2019, The RACP, its Australasian Faculty of Occupational and Environmental Medicine (AFOEM),
and TSANZ issued a joint submission2 to the National Dust Disease Taskforce to inform the Taskforce’s interim
advice. This joint submission recommended the following measures be implemented across all jurisdictions and
nationally to address the current epidemic of accelerated silicosis and identify and control other new or emerging
occupationally acquired lung diseases:
1. The development of a nationally endorsed, consistently applied, exposure history questionnaire.
2. Urgent implementation of standardised respiratory health assessments of all workers (past and present)
in the high-risk industry sectors using state-of- the-art investigations.
3. Statutory, or codified, continuing review of the dust control measures used in the industry, including
independent monitoring of dust levels.
4. Comprehensive enforcement of hazardous substance regulations related to silica dust exposure and
the requirement for regular health monitoring.
5. Engaging of appropriately qualified and experienced medical personnel to provide strategic and
operational advice concerning logistic and organisational responses to the epidemic.
6. Active enforcement of an immediate prohibition on dry cutting techniques.
7. The development of a clinical pathway for diagnosing and managing cases of artificial stone silicosis
and other dust diseases, including return to work guidelines and multidisciplinary teams for diagnosis
of occupational lung disorders.
8. The establishment of a National Dust Disease Registry
9. Utilising the expertise of occupational and environmental and respiratory medicine physicians in all
jurisdictional regulating authorities and work, health and safety scheme administering agencies in order
to prevent, monitor, analyse and improve work, health and safety.

1

Available online: https://consultations.health.gov.au/ohp-regulatory-policy-branch/second-phase-national-dust-diseasetaskforce/supporting_documents/10861RR%20Health%20NDDTF%20Consultation%20Paper_Sept%202020_FAtagged.pdf [last
accessed 09/11/2020]
2
Available online: https://www.racp.edu.au//docs/default-source/advocacy-library/racp-including-the-australasian-faculty-of-occupationaland-environmental-medicine-and-the-thoracic-society-of-australia-new-zealand-joint-submission.pdf?sfvrsn=a012e31a_12 [last accessed
09/11/2020]
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That previous joint submission also highlighted the key shortcomings in the regulatory and enforcements
frameworks as follows:
• Lack of specialist medical capability integrated with the regulatory regime.
• Inconsistent and outdated health surveillance (screening) and monitoring.
• Poor workplace dust monitoring and management.
• Lack of integration between regulatory and health frameworks.
• No longitudinal monitoring of exposure or workplace safety.
• Difficulty in monitoring exposed workers in a highly mobile and ethnically diverse workforce.
• Adequacy of control measures.
At the end of 2019, the Taskforce provided interim advice3 to the Commonwealth Minister for Health on the
prevention, early identification, control, and management of occupational dust diseases in Australia, particularly
accelerated silicosis. That advice identified five immediate and short-term national actions to address specific
issues related to the re-emergence of silicosis:
1. Developing a targeted education and communication campaign to raise awareness of the risks of
working with engineered stone.
2. Ongoing staged development of a national dust disease registry, with specific data requirements
recommended by the Taskforce.
3. Targeted investment in key research activities, to improve understanding of prevention, diagnosis and
treatment.
4. Developing national guidance on screening workers working with engineered stone.
5. Development of a national approach to identify occupational silica dust exposure and other future
occupational diseases.
These recommendations are supported by the RACP and its AFOEM and it is very encouraging that the
Australian Government has accepted them all.

Feedback on consultation questions from the Taskforce’s Consultation Paper
This current submission focuses on providing feedback on the consultation questions provided in the
Taskforce’s Consultation Paper released in September 2020 as outlined below.

Regulatory and governance
Q1. From a regulatory perspective, what should be considered ‘engineered stone’? Please provide the
rationale for your recommendation.
The RACP understands the importance of a careful definition in this area. Any adopted definition should
reflect that there are many different types of engineered stone, that it is a composite material made of crushed
stone bound together by an adhesive and other additives and that it differs from a naturally occurring stone,
which is one formed by natural (not man-made) processes.
We also recommend that every engineered stone be clearly labelled as such and have its constituents
also labelled, including crystalline silicates, resins and metals with relevant percentages as it is
important to know the constituents of these materials and what a worker is likely to inhale before allowing its
use. In particular, the percentage of silica should be highly visible and highlighted on the label, and the use of
a warning symbol should be considered.
Q2. Various jurisdictions have already banned uncontrolled dry processing of engineered stone. What
other practical measures could be introduced to reduce worker exposure to silica dust?
Workers in the engineered stone sector mostly work for small businesses which have limited resources to
conform with regulation and this brings additional challenges that need to be acknowledged.

3

National Dust Disease Taskforce Interim Advice to Minister for Health (December 2019):
https://www1.health.gov.au/internet/main/publishing.nsf/Content/562CF83B7AECFC8FCA2584420002B113/$File/nat-dusk-interimadvice-dec2019.pdf [last accessed 09/11/2020]
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However, despite education and the establishment of codes of practice in some jurisdictions, we continue to
see unsafe work practices with infringement notices and corrective actions being taken after workers have
already been exposed.
All states and territories throughout Australia need to implement a complete ban on dry cutting of any stones
(engineered or natural) and no silica-containing substance should be cut or drilled without appropriate
precautions. The use of methods other than water for dust suppression should be evidence-based to ensure
they are safe and effective. Regulatory agencies should ensure that regulators are well trained and
understand their roles and responsibilities.
Other measures which should be considered to reduce worker exposure to silica dust include:
• Establishing a certification or licensing system to ensure that there is a central register of all
businesses which work with silica-containing materials. This system could be linked with regulatory
checks/visits to ensure that appropriate safety measures and training are implemented in the
workplace.
• Implementing mandatory periodic monitoring of dust levels (crystalline silica, silicates and other
substances e.g. metals) and regular worker periodic respiratory surveillance as per the
recommendations made by TSANZ in its recently released position statement on respiratory
surveillance for coal mine dust and artificial stone4 included in the Appendix.
• Provision of detailed information regarding the constituents of engineered stone as well as labelling of
high silica containing products.
• Fostering co-operation and co-accountability between all relevant stakeholders, including regulatory
agencies, employers, trade unions and professional associations to increase awareness of health
effects and safe practices.
• Promoting alternatives and reduce the use of engineered stone
• Improving education and awareness so that all stakeholders (i.e. industry, consumers, kitchen
providers) can make informed decisions about the dangers versus benefits of using engineered stone
products.

Q3. Relevant to dust-related diseases, what mechanisms exist or could be further developed to ensure
effective enforcement of regulations and codes of practice?
The RACP suggests the following mechanisms should be considered to improve the enforcement of
regulations and codes of practice:
• Make national reporting of detected cases of dust related diseases to a national registry mandatory to
ensure early awareness and warnings can be observed and acted upon.
• Require regular workplace respiratory and other relevant health monitoring and health surveillance of
workers by specialist occupational and environmental or respiratory medicine physicians mandatory
where there is potential risk of dust related diseases in at-risk industries.
• Mandate crystalline free silicates assessment for high risk activities.
• Provide resources and funding for crystalline silica assessments.
• Mandate baseline respiratory surveillance prior to a worker entering a dust-exposed industry to
identify any pre-existing respiratory disease.
Q4. Hazard elimination sits at the top of the hierarchy of control measures (see
https://www.safeworkaustralia.gov.au/risk for an example of a hierarchy of control measures). Do you
consider a ban (either total or partial) of high silica content engineered stone material, a proportionate
and practical response to the emergence of silicosis in the engineered stone benchtop industry in
Australia?
The hierarchy of control should be applied first and all appropriate hazard control measures should be
effectively implemented following this approach (i.e. substituting the hazard with a safer alternative, isolating
the hazard from people, reducing the risks through engineered control, using PPE and reducing exposure

4

Perret, J.L., Miles, S., Brims, F., Newbigin, K., Davidson, M., Jersmann, H., Edwards, A., Zosky, G., Frankel, A., Johnson, A.R. and Hoy,
R., Respiratory surveillance for coal mine dust and artificial stone exposed workers in Australia and New Zealand: A position statement
from the Thoracic Society of Australia and New Zealand. Respirology. October 2020. Available online:
https://onlinelibrary.wiley.com/doi/full/10.1111/resp.13952 [last accessed 09/11/2020]
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through administrative control) to reduce exposure risk for engineered stone workers. These measures should
be complemented by the establishment of a common licensing framework as detailed in our response to Q5.
If once applied appropriately, these measures do not lead to safe work conditions, then a ban on engineered
stone would be necessary to ensure the health of workers in the industry is safeguarded.

Q5. The Taskforce is aware some jurisdictions are considering a licensing scheme for engineered
stone. Do you consider this a proportionate and practical response in relation to the following:
a. restricted (under licence) or otherwise prohibited manufacture in Australia?
b. restricted (under licence) or otherwise prohibited importation and distribution?
c. fabrication and installation performed only under licence?
d. licence required after installation modifications or repurposing of installed engineered stone?
We are aware that Victoria is developing a licensing scheme to reduce the risks of workers contracting
silicosis. Under the Victorian scheme, all businesses that work with engineered stone in the state will need to
prove compliance with safety measures and obtain a licence to work with engineered stone.
We support the establishment of a licensing scheme for engineered stone to complement all other appropriate
hazard measures that follow the hierarchy of control approach to reduce exposure risk for engineered stone.
Such a scheme should apply to the importation, distribution, fabrication and installation of these products in
Australia. Consideration should also be given to the recommendations for the re-surfacing, renovation and
disposal of installed product. It would enable the control of these products at source and awareness of their
distribution and use. It would also facilitate licenced fabricators and installers having their workplaces
monitored and reported, and regular health surveillance with national reporting for all workers in that industry.
We recommend that jurisdictions consider a component of licensing to facilitate better education and training.
A licensing scheme should include the requirement to routinely sample dusts for crystalline silica and silicates
and demonstration that employees in businesses using engineered stone have been appropriately trained in
its safe use.
Q6. What learnings from the re-emergence of accelerated silicosis as an occupational health and
safety risk can be applied to enhance workplace health and safety systems more generally?
The major lesson from the re-emergence of accelerated silicosis as an occupational health and safety risk is
that having legislation and regulation in place does not guarantee compliance. Workers in the engineered
stone sector mostly work for micro and small businesses which have limited understanding or resources to
conform with regulation. Overall, the re-emergence of accelerated silicosis has demonstrated dangerous gaps
in the health and safety environment in Australia.
Unlike industrial accidents, with occupational diseases there is often a long lead time (i.e. 10 to 40 years)
between exposure and the development of disease so workplaces need to have regular monitoring by
qualified independent assessors who have the ability to identify hazards which may result in occupational
diseases. Workers also need to undergo mandatory health surveillance conducted by or under the direction of
specialist occupational and environmental physicians so that exposure histories are obtained and recorded as
well as essential clinical findings and investigations. This would ensure the detection of early disease and/or
excessive exposure at an early stage when prevention measures will be more effective. The previous example
of the re-emergence of occupational lung disease among Queensland coal miners and the review findings of
major limitation in worker health monitoring demonstrates that regular high-quality health monitoring is needed
for hazardous industries of any size. OHS regulations in the jurisdictions usually require this, but this is often
not done or is done in a low-quality way.
A consistent approach to worker health monitoring is needed. This could be facilitated by the establishment of
an ongoing multidisciplinary independent expert advisory body and an agency capable of rapid investigation of
occupational disease outbreaks. This approach would allow flexibility and adaptability to the changing
industrial and health environment and allow for health monitoring processes to keep up-to-date with best
practice techniques for screening and management.
The national mandatory reporting of dust diseases to a national registry, in addition to health surveillance of
workers using hazardous substances is essential as a key component of effective prevention and control of
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occupational lung diseases. This should be extended to all occupational diseases. Currently, only around 10
per cent of all workers compensation claims are classified as occupational diseases even though we know
that occupational disease is a far more important cause of morbidity and mortality than workplace accidents.5

Additional comments on regulatory and governance issues
In 2012-2013, Safe Work Australia estimated that work-related injury and disease cost the Australian
economy $61.8 billion (approximately 4% of GDP), of which the majority of the cost (95%) was borne by the
individuals and society.6 Improving regulation and compliance measures, in conjunction with increased
workplace and health surveillance, will positively impact on the prevention of the disease and present valuable
opportunities to reduce the significant human costs, the burden of disease and the costs to the workers'
compensation system from silicosis which are significant.
There should be harmonisation of regulation to ensure equitable health outcomes across jurisdictional
boundaries. Harmonisation of regulation would allow identical regulatory and governance systems across all
Australian jurisdictions. Silica does not respect state and territory borders, and workers often move between
jurisdictions. Responses to prevent and monitor occupational disease need to transcend state and territory
borders.
Australia’s effective response to the COVID-19 pandemic has demonstrated the value of expert advice in
solving difficult health policy problems. There has been a notable absence of specialist occupational and
environmental medicine expertise in the jurisdictional policy and regulatory departments, and workers
compensation insurers across Australia for several decades. Workplace health and safety policy should be
informed by engagement of relevant medical expertise, including occupational and environmental physicians,
respiratory physicians, and other specialists (renal, cardiologists, rheumatologists, psychiatrists, and
psychologists) where appropriate. Another important role would be to review health monitoring requirements
being undertaken in workplaces by Authorised Medical Officers.
There has been a notable absence of specialist occupational and environmental medicine expertise in the
jurisdictional policy and regulatory departments, and workers compensation insurers across Australia for
several decades. This needs to be rectified if workers are to be protected from occupational diseases.
Specialist occupational and environmental physicians should be engaged to provide expert advice on policy
and evaluation as they can provide the essential interface between regulations and the health impacts of
occupational diseases on workers. Another important role would be to audit health monitoring being
undertaken in workplaces, preferably within a system of Authorised Medical Officers engaged by workplaces.
Appropriate respiratory surveillance needs to be available life-long for workers in high risk industries.
In addition, we recommend consideration of the following measures:
1. Minimisation of compliance costs for employers and workers and development of a mechanism to cover
downstream costs of health monitoring, surveillance and compliance.
2. Development of an easily accessible reference guide which lists the content of all stones used in
Australia. There are more than 200 of these and it is currently difficult to get information about the content
of each.
3. Development of a job exposure matrix to identify the need for measurement of dust exposures (crystalline
silica, asbestos and total respirable dust, and whatever others are relevant to each worker).
4. Funding of prospective epidemiological surveillance studies to allow appropriate evaluation of measures
which have been implemented, including enhanced surveillance methods and efficacy of reduction in dust.

5

Alif SM, Glass DC, Abramson M, Hoy R, Sim MR Occupational Lung Diseases in Australia. 2020 Feb. Pages 1-86. Safe Work Australia
SafeWork Australia, Cost of injury and illness statistics (2012-2013). Available online: https://www.safeworkaustralia.gov.au/statisticsand-research/statistics/cost-injury-and-illness/cost-injury-and-illness-statistics [last accessed 09/11/2020]
6
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Workplace organisational culture
Q7. Given the nature of the building and construction industry, and the increase in the number of
smaller, often independent businesses and suppliers, what particular strategies and supports are
needed to ensure that these businesses are able to provide adequate protection for workers?
We acknowledge that the nature of the industry and the increase in the number of smaller businesses and
suppliers is a challenging issue as small businesses tend to have limited resources to conform with regulation.
These businesses need access to specialist occupational and environmental physicians to provide
independent advice on the nature and control measures of workplace hazards. Certification and education
before use of silica-containing materials and regular assessment of dust levels across the sector are also
important elements of a prevention strategy.
Some of the strategies and supports that could be put in place across the industry include:
• Facilitating ready access to occupational and environmental medicine services.
• Making small business work health and safety concerns a research priority to better understand the
specific challenges they face and how best to assist them.

Q8. What health and safety strategies can be improved?
There are several measures that could be adopted to improve health and safety in the industry.
Specifically, the RACP recommends:
• Further implementation of education, surveillance, training in PPE (none of which are currently
performed regularly, if at all) noting that there are four strata for ongoing surveillance for all workers
who are potentially exposed including administrative and other support staff as follows:
1. Workers including contractors with no findings of concern:
1.1 Those who have left the industry
1.2 Those who remain in the industry
2. Workers including contractors with finding that indicate a need for a higher frequency of
surveillance or surveillance with more expensive resources (e.g. DLCO or HRCT)
3. Workers including contractors who develop diagnostic criteria but appear to have stable or
quiescent disease
4. Workers including contractors who have active progressive disease
• Improved dust monitoring including for a wider range of dusts rather than just crystalline silica
• Early referral to appropriately trained occupational health professionals, with links established to
enable this process and appropriate resourcing (e.g. an item number to cover such referrals).
• Considering ways to reduce the administrative burden of compliance on businesses, such as through
online portals.
Q9. What return to work support is available or should be considered to assist workers following a
diagnosis of silica-associated disease, including for those who are unable to return to the engineered
stone industry?
Workers should be supported to access advice on fitness for work and alternative roles from specialist
occupational and environmental physicians who have the skills, knowledge and expertise in such
assessments and in preventing and managing ill-health, injury and disability in workers.
Workers should also have access to the full range of support they need for an effective return to meaningful
work, including medical support (nursing, physiotherapy, occupational therapy, etc), pulmonary rehabilitation,
psychological and social work support. Where workers have respiratory impairment but it is not severe enough
to prevent return to work in some capacity, they should have access to appropriate rehabilitation and
retraining to facilitate vocational redirection. This was highlighted in a recent report by occupational and
environmental physicians, respiratory physicians and related disciplines for the Queensland Government.7

7

Almberg KS, Go LHT, Yates DH, Waite TD, Cohen RA. Silicosis Return to Work review: Return to Work and Vocational Rehabilitation
Support for Workers Suffering from Silicosis. October 2020
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Q10. What are examples of good dust exposure workplace monitoring processes? (Where possible
please provide evidence to support the effectiveness of these processes).
We recommend implementing mandatory periodic monitoring of dust levels (crystalline silica, silicates and
other substances e.g. metals) and regular worker periodic respiratory surveillance as per the
recommendations made by TSANZ in its recently released position statement on respiratory surveillance for
coal mine dust and artificial stone.8 This could be a requirement of a licensing scheme.
Additional comments on workplace organisational culture
Employers need to understand and appreciate the hazards workers face from silica exposure and workers
need to be encouraged to take respiratory health seriously. A ’no-fault’ culture is needed to enable early action
in cases of excessive dust exposures and to make it easier for workers to report unsafe work practices without
fear of dismissal or discrimination.
Resourcing and capability
Q11. What specific resources (e.g. information, education, other supports etc.) are required, that are
not currently available, for small to medium sized businesses, to ensure that owners and staff are fully
informed of the availability and correct use of control methods, including by workers from nonEnglish speaking backgrounds?
Micro and small businesses are heterogeneous, ever-changing, and geographically scattered, they tend to
need support with ICT, innovation, statistics, import/export, taxes and compliance costs.
The RACP recommends that every worker and every business should have access to appropriate educational
resources and advice including online information, training courses, web-based training, and expert advice
where appropriate (e.g. from an occupational hygienist, nurse and/or occupational and environmental
physician or occupationally trained respiratory medicine physician).
Resources should be available in key languages, in a format adapted to suit different audiences and provided
through appropriate channels. A licensing scheme for businesses working with engineered stone should
require evidence of completing appropriate training for businesses to be approved to use engineered stone.
Opportunities for learning and development should be created through events bringing together businesses,
regulators, professional associations and industry occupational health and safety mentors.
The RACP website has a “Find a Consultant” page9 which includes contact details of occupational and
environmental physicians by jurisdiction. A link to this webpage could be made available on the SafeWork
Australia website and other relevant regulator websites to enable businesses to find specialist occupational
and environmental physicians in their jurisdiction.

Q12. With a specific focus on dust related diseases, what mechanisms exist that could be used as a
basis for providing a coordinated national system with representation across stakeholder disciplines
for identifying and communicating emerging issues?
The RACP’s view is that a National Dust Disease Registry needs to be implemented urgently to provide a
coordinated and consistent national system of workplace health assessments and management of workers
with silicosis across all jurisdictions. Please refer to the November 2019 joint RACP/AFOEM/TSANZ
submission to the National Dust Disease Taskforce for further information10 which includes the joint
RACP/AFOEM/TSANZ proposal for a national occupational lung disease (OLD) registry which was discussed
8
Perret, J.L., Miles, S., Brims, F., Newbigin, K., Davidson, M., Jersmann, H., Edwards, A., Zosky, G., Frankel, A., Johnson, A.R. and
Hoy, R., Respiratory surveillance for coal mine dust and artificial stone exposed workers in Australia and New Zealand: A position
statement from the Thoracic Society of Australia and New Zealand. Respirology. October 2020. Available online:
https://onlinelibrary.wiley.com/doi/full/10.1111/resp.13952 [last accessed 09/11/2020]
9
https://www.racp.edu.au/about/college-structure/australasian-faculty-of-occupational-and-environmental-medicine/find-a-consultant [last
accessed 09/11/2020]
10 Available online: https://www.racp.edu.au//docs/default-source/advocacy-library/racp-including-the-australasian-faculty-of-occupationaland-environmental-medicine-and-the-thoracic-society-of-australia-new-zealand-joint-submission.pdf?sfvrsn=a012e31a_12 [last accessed
09/11/2020]
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at the meeting of the Australian Health Ministers' Advisory Council’s (AHMAC) Clinical Principal Committee on
7 February 2019. This proposal includes the following information:
•
Purpose of the National Occupational Lung Disease Registry
•
Structure of the Registry
•
Location of the Registry
•
Resourcing of the Registry
•
Notifications to the Registry
•
Summary information on overseas OLD registries
In addition, the RACP recommends that Safe Work Australia should be complemented with specialist advice
to enable optimal identification, planning and communication of existing and emerging occupational disease
issues.
There is also a need to develop a centralised surveillance system for occupational respiratory disease such as
the systems already long-established in the UK11 through the SWORD program12 and the United States
through the Work-Related Lung Disease Surveillance System (eWoRLD) program.13
The RACP and AFOEM already represent a national coordinated system of medical professionals relevant to
the health of these workers, and specialty societies such as TSANZ and the Australian and New Zealand
Society of Occupational Medicine (ANZSOM) can also assist. There are also many other national bodies
which can work with government and health and safety agencies in this area (Royal Australian and New
Zealand College of Radiologists, Royal Australian College of General Practitioners, Australian Institute
Occupational Hygienists, universities etc).
Additional comments on resourcing and capability
Australia has excellent capability but little in the way of current resources to enable these changes and the
costs of projects and deliverables can be prohibitive. In addition, duplication of initiatives and poor
communication across jurisdictions is an issue that needs to be addressed through strengthened national
coordination and harmonisation of regulations.
Capability already exists in the sector but is not always available to businesses as it is not well supported by
financial incentives.
Enhancing capability and developing innovative strategies could potentially provide a resource for other
countries in our region. The provision of adequate resources will save expense and lives in the medium to
long term.
Research and development
Q13. What industry mechanisms could be introduced to ensure workers have appropriate
competencies for handling engineered stone or performing processes that generate silica dust?
We recommend the industry and its workers should be required to have annual certification and regular dust
assessments as part of the licensing scheme outlined in our response to Q5. These should include regular air
monitoring at appropriate intervals to be determined according to best practice and regular spirometry as
indicated, undertaken by qualified personnel.
Vocational courses already exist and allow apprentices to learn early about dust hazards and controls. These
need to be enhanced and links between these and businesses should be strengthened and integrated into the
licensing scheme.
There also needs to be a culture change in the industry regarding control measures including the correct use
of PPE to ensure that workers at all levels are trained in the appropriate use of PPE and that checks are
undertaken to make sure PPE is being used appropriately as part of a coordinated, industry-specific health
and safety policy.

11

UK Health & Safety Executive (HSE): https://www.hse.gov.uk/ [last accessed 09/11/2020]
Reynolds, Carl J., and Paul Blanc. "Into ploughshares: forging effective surveillance for work-related lung disease." (2019): 783-784.
13 Centers for Disease Control and Prevention (CDC) National Institute for Occupational Safety and Health (NIOSH):
https://wwwn.cdc.gov/eworld/ [last accessed 09/11/2020]
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Partnerships between occupational health and safety agencies and grant funding bodies such as the National
Health and Medical Research Council (NHMRC), the Australian Research Council (ARC) and the Medical
Research Future Fund (MRFF) would help to develop stronger research capability to support a national
occupational lung disease registry and promote research training through existing research funding programs,
such as Centres for Research Excellence.
Other measures could include:
•
•
•

Putting in place specific competency requirements for managers and workers.
Implementing additional education about management and controls of silica dust risks and hazards.
Enhancing supervision and mentoring of untrained workers.

Q14. What are the specific challenges related to linking workplace exposure with disease development
(at a later date) and how should these be addressed?
The main challenges are:
1. Lack of knowledge about the risks and harms of dust at work.
2. Lack of knowledge of actual constituents of stones.
3. Lack of clear direction and of information available to SMEs on where to obtain expert health advice–
what to do, when to do it, and how to manage the results. Businesses carry the obligation to perform
the health risk assessment, but there is no direction or advice provided on where and from whom they
should seek the expertise. Further consideration should be given to specifying suitably qualified
medical practitioners (SQMPs) and the standards for a SQMP (i.e. an occupational and environmental
physician with relevant experience or other suitable specialists such as a respiratory medicine
physician and specialist GP with relevant expertise in occupational medicine).
4. Lack of funding and resources to manage dust hazards and risks.
5. The long latency of some diseases.
These could be overcome but require a sustained, national and collaborative approach. A national registry
would assist with this.
Assessing the duration and intensity of exposure and how it affects an individual’s risk of disease is complex
and needs to be done on a case by case basis by a health professional with expertise in occupational
medicine (i.e. occupational and environmental physician or respiratory medicine physician with expertise in
occupational medicine) in consultation with an occupational hygienist.
A further need is a clear process for health professionals to follow up or recommend investigation and
management of other workers in a given workplace wherever they find a worker with silicosis, akin to contact
tracing of persons who may have had concurrent exposures with the index case.
Entry of unskilled workers into dusty trades also needs to be considered. We recommend that all workers be
screened for potentially transmissible respiratory diseases e.g. tuberculosis according to Australian standards,
and also to exclude other prior work-related diseases. Ideally, no worker should be recruited without a prior
clear chest radiograph and tuberculosis testing.
Q15. What are three key pieces of information about dust disease that you would like to see collected
at a national level? What are the three key uses of the information collected at a national level?
In our view, the three key pieces of information about occupational dust disease that need to be collected at
the national level are:
1. Accurate information about the incidence and burden of dust-related diseases (i.e. diseases related to
dust exposures, not just silicosis), reported annually and for each state and territory. This should
reflect doctor-diagnosed diseases, rather than compensated cases. Burden includes not just numbers,
but types of diseases, extent of early changes, relevant exposures, severity of disease and outcomes,
including return to work. Specific details about other diseases and comorbidities (e.g. tobacco, vaping)
should also be included in the national registry.
2. Specific information about workplace dust exposures (including crystalline silica and silicates, and
other dusts e.g. asbestos) and metals including exceedances and levels in different workplace
environments. Data on exceedances needs to be maintained to ensure that workplaces remain safe.
These need to be reported centrally and linkable to each individual worker for every industry with dust
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exposure, as well as to groups of workers and industries. It requires a genuine culture of investigation
of exceedances, appropriate monitoring and optimal reduction of dust levels and a move away from a
blame culture which may be present in some workplaces.
3. Actual numbers of dust-exposed workers nationally and by jurisdiction, industry and ethnicity, to
provide an accurate understanding of the incidence of disease relative to the number of exposed
workers. This would also allow trends in incidence to be monitored and identification of high-risk
groups.
This information would enable us to better understand:
• Where the heaviest dust burdens are in terms of exposure levels, intensity, particle size, etc.
• How many workers are at risk..
• The disease mechanisms and how they relate to bioactivity of workplace contaminants.

Q16. What alternative products are currently available which could replace high silica-content
engineered stone? How could we drive innovation in relation to products?
There are many potential substitutes available which were used before engineered stones came on the
market which are safer bench tops material including sustainable, hard, durable and thermally stable
alternatives such as timber, plastic, stainless steel, concrete, granite, acrylics, laminates, porcelain/ceramics,
etc.
There is a need to increase awareness of these alternative products among consumers so they can make
safer, more informed choices.
Q17. The interim advice identified immediate research priorities which has led to a research funding
grant opportunity announced by the Medical Research Future Fund and National Health and Medical
Research Council. Are there other research priority areas that have not been identified in the interim
advice that should be considered, and why? What research areas should be a priority following this
first round of research funding?
In our view, the following areas should also be research priorities:
• Long-term prospective cohort studies to evaluate the consequences of low dust exposure levels including
the development of malignancy related to crystalline silica exposure, auto-immune diseases and mental
health outcomes. This type of research should also include return to work outcomes.
• Prospective actuarial studies to evaluate the real costs of dust diseases to Australian society (especially
ongoing health care costs e.g. with lung transplantation). These studies need to include an assessment of
worker vs employer vs societal dollar costs and also quality of life estimates.
• Development of point-of-care assessment of dust levels (including crystalline silica) and biological
response to dusts, using real-time monitoring of workers with portable, user-friendly devices located within
the breathing zone which conform to international standards. Such devices are feasible using modern
technologies but require significant research investment.
• Development of task-specific exposure questionnaires for assessment of relevant past and current silica
exposures.
• Evaluation of control measures to investigate whether their introduction can lead consistently to exposure
levels below the revised WES of .05mg/m3.
• Research into other industry sectors where workers are exposed to respirable crystalline silica to estimate
the health burden in those industries.
Additional comments on research and development
TSANZ has recently published its Position Paper on optimal surveillance for silica and coal mine dust exposed
workers included in the Appendix to this submission.14 The RACP supports this position statement and
recommends prospective evaluation of such methods using a national approach. This strategy aligns with the

14Perret, J.L., Miles, S., Brims, F., Newbigin, K., Davidson, M., Jersmann, H., Edwards, A., Zosky, G., Frankel, A., Johnson, A.R. and
Hoy, R., Respiratory surveillance for coal mine dust and artificial stone exposed workers in Australia and New Zealand: A position
statement from the Thoracic Society of Australia and New Zealand. Respirology. October 2020. Available online:
https://onlinelibrary.wiley.com/doi/full/10.1111/resp.13952 [last accessed 09/11/2020]
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NHMRC, Lung Foundation and Cancer Council’s respective positions with regard to screening for lung
disorders and has the potential to provide excellent population data for accurate data gathering on
occupational lung disease incidence.
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Appendix - TSANZ position statement on
respiratory surveillance
POSITION STATEMENT
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ABSTRACT
Coal mine lung dust disease (CMDLD) and artiﬁcial
stone (AS) silicosis are preventable diseases which have
occurred in serious outbreaks in Australia recently. This
has prompted a TSANZ review of Australia’s approach to
respiratory periodic health surveillance. While regulating respirable dust exposure remains the foundation of
primary and secondary prevention, identiﬁcation of
workers with early disease assists with control of further
exposure, and with the aims of preserving lung function
and decreasing respiratory morbidity in those affected.
Prompt detection of an abnormality also allows for
ongoing respiratory specialist clinical management. This
review outlines a medical framework for improvements
in respiratory surveillance to detect CMDLD and AS silicosis in Australia. This includes appropriate referral,
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improved data collection and interpretation, enhanced
surveillance, the establishment of a nationwide Occupational Lung Disease Registry and an independent advisory group. These measures are designed to improve
health outcomes for workers in the coal mining, AS and
other dust-exposed and mining industries.
Key words: coal mine dust lung disease, pneumoconiosis,
prevention, respiratory surveillance, silicosis.

INTRODUCTION
The recent reappearance of coal workers’ pneumoconiosis (CWP)1,2 and emergence of artiﬁcial stone (AS)associated silicosis3–5 has represented a failure of preventive systems to protect the respiratory health of
workers in Australia. This resurgence of pneumoconiosis has occurred at a time when production has
increased, mining techniques have been further mechanized and responsibilities for medical care outsourced, despite state- and nation-speciﬁc regulations
to control respirable dust levels. In 2016, the Thoracic
Society of Australia and New Zealand (TSANZ)
highlighted key issues relating to the pressing need to
improve periodic health surveillance for coal mine
workers.6 Some but not all of these recommendations
have been implemented.

© 2020 The Authors.
Respirology (2020) 25, 1193–1202
Respirology published by John Wiley & Sons Australia, Ltd on behalf of Asian Paciﬁc Society of Respirology. doi: 10.1111/resp.13952

1194

BOX 1. Goals and directions proposed
by the Thoracic Society of Australia and
New Zealand

Goals of this review

• To promote awareness among physicians and
healthcare professionals about artiﬁcial stone
(AS) silicosis and the spectrum of coal mine dust
lung disease (CMDLD), and provide the rationale
to support enhanced respiratory surveillance of
exposed workers in Australia and New Zealand.
• To highlight optimal surveillance strategies which
will identify workers at risk of CMDLD and ASassociated silicosis at an early stage in order to
allow timely implementation of effective
interventions and advance personalized
management.
Proposed directions

• Improvements in collection of periodic health
surveillance data and its interpretation in
accordance with established practice and
international guidelines, emphasizing longitudinal
comparisons within individuals and enabling
these data to become available for research and
clinical decision-making.
• Enhanced surveillance methods to include diffusing
capacity measurements, computed tomography for
coal miners and AS workers where applicable at as
low dose as possible; increased frequency of
surveillance for symptomatic and high-risk groups,
and evaluation of these strategies within prospective
studies.
• Improved availability of cumulative dust exposure
measurements for supervising medical advisors at
the time of examining exposed workers, for
respiratory physicians after referral, and to enable
improved research into dose–response
relationships between exposure and disease.
• Diagnoses of CMDLD/AS silicosis to be conﬁrmed
by occupational respiratory multidisciplinary
teams with the recording of all such diagnoses
within a centralized national registry as notiﬁable
conditions, facilitated by the establishment of a
central expert Occupational Lung Disease
Advisory Group.

This paper provides a framework for an optimal surveillance system of these workers in Australia and
New Zealand and for improvements in the existing
respiratory surveillance programme (Box 1). We
emphasize that respiratory surveillance differs from
targeted case ﬁnding such as has been implemented
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BOX 2. Occupational deﬁnitions as
adapted from Wagner7

Respiratory surveillance
Respiratory surveillance is a component of public
health practice involving the periodic collection,
analysis and reporting of information in a
workplace for disease detection and prevention. In
contrast to population screening, respiratory
surveillance is directed towards improvement of
the health of workers who are exposed to a
known workplace respiratory risk factor.
Case-ﬁnding of an individual after a ‘sentinel event’
has occurred
Case-ﬁnding uses medical testing to make a
presumptive diagnosis of disease before an
individual would normally seek medical care,
usually when an available intervention can
favourably affect the person’s health. Case-ﬁnding
aims to detect disease in its ‘preclinical’ stage.
This allows monitoring of outbreaks and
subsequent secondary prevention of disease in
workplaces and communities.
Population screening
Screening is deﬁned by the International Labour
Ofﬁce (ILO) as ‘the presumptive identiﬁcation of
unrecognized disease in an apparently healthy,
asymptomatic population by means of tests,
examinations or other procedures that can be
applied rapidly and easily to the target population.
A screening programme must include all the core
components in the screening process from
inviting the target population to accessing
effective treatment for individuals diagnosed with
disease’. Population screening is not the same as
respiratory surveillance.

for AS workers in some states, and also from population screening for non-occupational diseases (Box 2).7
Detection of coal mine dust lung diseases (CMDLD)
and AS silicosis at an early stage should facilitate more
effective management and allow avoidance of further
dust exposure to beneﬁt individual workers. Our framework is based on existing literature including the
review of the Queensland Coal Mine Worker’s Health
Scheme,8 WorkCover Queensland’s (WCQ) review of
stonemasons with silicosis,9 targeted literature searches
and international guidelines. It also includes opinion
from national and international experts in the ﬁeld.
This framework could potentially be used in construction, crafts and related trades as well as other mining
operations which involve exposure to mineral dusts.
Although the outbreak of pneumoconiosis has to date
primarily affected Australia, this position paper has
been developed co-operatively and includes expertise
from both countries, being intended to apply to both

© 2020 The Authors.
Respirology (2020) 25, 1193–1202
Respirology published by John Wiley & Sons Australia, Ltd on behalf of Asian Paciﬁc Society of Respirology.

1195

Optimizing occupational lung surveillance

Australia and New Zealand. We aim to inform occupational physicians, general practitioners with special
training in occupational disease and respiratory surveillance, and to provide a reference framework for respiratory physicians who are referred such patients. We
also aim to beneﬁt the workforce more broadly through
identifying workplaces and work practices that need
further hazard assessment.
This framework will expire 5 years from the date of
publication but will be discussed at future TSANZ
meetings as per TSANZ standard procedure for position papers. Dust control is critical to disease prevention but is outside the scope of this document. Speciﬁc
recommendations for dust control are available.10–13

POSITION STATEMENT
Clinical aspects of CMDLD
CMDLD comprise several diseases in addition to classical CWP,1,14,15 an interstitial lung disease resulting from
chronic inhalation of coal mine dust, otherwise known
as ‘black lung’. CWP is characterized by nodular, and
less commonly irregular opacities, on plain chest radiographs.1 Most coalmine dust also contains a component
of respirable crystalline silica (RCS) which is more
ﬁbrogenic than coal dust, potentially leading to silicosis
or mixed dust pneumoconiosis (MDP).16 The spectrum
of CMDLD, which includes chronic obstructive pulmonary disease (COPD), is summarized in Table 1.15,17
Notably, diagnoses can be missed by medical surveillance programmes that focus only on classical
Table 1

Spectrum of disease in CMDLD and silicosis

Diagnoses
Bronchial anthracosis†
Chronic bronchitis
Caplan’s syndrome (rheumatoid pneumoconiosis)
Coal workers’ pneumoconiosis (CWP)
• Simple CWP
• Rapidly progressive pneumoconiosis
• Progressive massive ﬁbrosis
Dust-related diffuse ﬁbrosis
Mixed dust pneumoconiosis
Silicosis
• Acute
• Accelerated (e.g. artiﬁcial stone workers)
• Chronic (or classical)
COPD (with or without smoking)
Tuberculosis (including latent tuberculosis and nontuberculous mycobacterial infection)
Lung cancer
Kidney disease
Autoimmune disorders including MCTD, Sjögren’s
syndrome and others
Adapted from Perret et al.,15 with permission.
†
Bronchoscopic and/or pathological diagnosis.
CMDLD, coal mine dust lung disease; COPD, chronic obstructive pulmonary disease; CWP, coal workers’ pneumoconiosis;
MCTD, mixed connective tissue disease.

radiographic-nodular CWP. The current clinical pathway
for CMDLD in Queensland is outlined in Figure 1,
where such respiratory surveillance has recently been
made mandatory with centralized reporting.
In individuals exposed to coal mine dusts, CWP
may develop into progressive massive ﬁbrosis (PMF),
which may ultimately be fatal. PMF may also occur in
open cut or surface miners involved in drilling/
blasting without a prior history of underground
mining.18 Rapidly progressive pneumoconiosis (RPP)
is deﬁned by the development of PMF and/or an
increase in small opacity profusion greater than one
International Labour Ofﬁce (ILO) subcategory over
5 years.19,20 This is associated with respiratory failure,
right heart failure and premature death. RPP is associated with annual lung function declines of forced expiratory volume in 1 s (FEV1) >60 mL/year compared
with miners without CWP,21 and occurs in CWP, silicosis and MDP. There has been an alarming rise of
RPP/PMF diagnosed in the USA over the last
15 years,1,19,22,23; it is not yet clear whether this has
also occurred in our countries.
CMDLD also includes chronic bronchitis and
emphysema, which were documented in coal mine
workers in the 1940s.24 While initially attributed to
smoking alone, coal dust-related obstructive chronic
bronchitis (OCB), emphysema and accelerated lung
function decline have since been amply conﬁrmed.25,26
These effects are additive rather than attributable to
smoking alone and can also occur without radiological
CWP on chest radiographs.25,27–29 Interstitial pulmonary ﬁbrosis related to coal mine dust exposure (dustrelated diffuse ﬁbrosis or DDF) also occurs, and can be
identical clinically to other types of progressive
ﬁbrosing interstitial lung disease.1

Clinical aspects of AS silicosis
AS silicosis, which progresses more rapidly than classical silicosis, is an emerging global public health issue
in workers in the kitchen/bathroom bench-top industry.3,5 Cutting and grinding AS without dust controls
such as water suppression and local exhaust ventilation
(LEV) can generate very high levels of RCS and also
other substances potentially toxic to the lung. Unfortunately, poor work practices have occurred in this
industry and periodic surveillance has been infrequently performed.
This progressive form of silicosis is not yet fully
understood. Disease may occur within 5 years of
exposure, with rapid lung function loss and radiological progression.4 Symptoms may be delayed,
resulting in severe disease at ﬁrst presentation.17 The
clinical features of AS silicosis include lung function
restriction, interstitial radiographic nodules and positive auto-antibodies, similar to those seen in classical
silicosis, and younger men are often affected.3,17
Shorter latency periods, rapid progression to PMF
and silico-proteinosis-like patterns on computed
tomography (CT) scanning and histopathology may
be found.
Lack of any effective treatment has added urgency to
primary prevention. Dust suppression, including a
combination of wet cutting methods and ventilatory
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Figure 1 Coal Mine Workers’ Health Scheme. This clinical pathway guideline documents the currently recommended process for
follow-up investigation and referral to appropriate medical specialists of workers with abnormal results. Additional information
supporting the guideline is available from https://www.dnrme.qld.gov.au/__data/assets/pdf_ﬁle/0005/1278563/cmwhs-clinical-path
ways-guideline.pdf. Adapted from Department of Natural Resources, Mines and Energy of the Queensland Government, with permission. FEV1, forced expiratory volume in 1 s; GLI, Global Lung Function Initiative; GP, general practitioner; HRCT, high-resolution
computed tomography; LLN, lower limit of normal; NMA, nominated or supervising medical practitioners; PA, postero-anterior.

controls, can reduce RCS levels,30 but even wet cutting
of AS can produce levels that exceed the current workplace exposure standard for Safe Work Australia’s time
weighted average (TWA) of 0.05 mg/m3, which is currently identical in New Zealand (NZ).11,13 (see also
http://hcis.safeworkaustralia.gov.au/
ExposureStandards/Details?exposureStandardID=1042).
Further controls need to be considered in relation to
the hierarchy of control, ordered from most to least
effective (i.e. product substitution, engineering
changes, administrative controls and then personal
protection equipment (PPE)), as captured in the
Australian and New Zealand Work Health and Safety
Legislation: clause 36 of the model Work Health and
Safety (WHS) for Australia11 and clause 6 of the NZ
Health and Safety at Work (general risk and workplace
management) Regulation.13
Use of PPE is the least effective control measure and
therefore should be regarded as the very last resort.
Periodic surveillance of workers to detect early disease
and optimal case management of diagnosed disease in
these young-to-middle-aged workers is critical.17 In a
recent retrospective review of 78 AS masons in Queensland who had been given a clinical diagnosis of silicosis
following active case ﬁnding and using high-resolution
CT (HRCT) scanning, 34 (43%) had normal plain chest
radiographs.9 Of these, at least two-thirds had spent
>50% of their total work tenure cutting and grinding

without appropriate dust controls. Some false-negative
ﬁndings occurred using chest radiographs alone, and
HRCT was a more sensitive diagnostic test.31 Although
these are early data,9 surveillance of workers with high
levels of exposure using low-dose CT (LDCT) is much
more likely to detect disease at an earlier stage compared with plain radiographs, when removal from dust
exposure can assist long-term outcomes.

Improvements in lung function and imaging
techniques
Techniques for investigating occupational lung disorders have improved signiﬁcantly over recent decades
and should be incorporated into modern respiratory
surveillance methods. Improvements in lung function
testing, in predicted values for interpretation, and computerized analysis of results should assist diagnosis.
Lung function testing beyond spirometry which
includes static lung volumes and diffusing capacity of
the lung for carbon monoxide (DLCO),32–34 should
enable detection of the full spectrum of CMDLD.
Although DLCO can be reduced by factors including
smoking,35,36 its ability to evaluate the gas exchange
surface is highly relevant for early detection of silicosis
and coal-related emphysema. Furthermore, the equipment has become increasingly portable, so it can easily
be taken to the point of testing (e.g. remote mine sites).
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Other developments include the derivation of internationally accepted reference values,37,38 novel software
to assist with monitoring rates of longitudinal lung
function decline39 and the option of secure, cloudbased centralized data storage.
Importantly, more sensitive and speciﬁc radiological
techniques have been developed for the detection of
lung disease at an earlier stage. The diagnostic utility of
HRCT scans is superior to plain chest imaging in both
detecting and evaluating small parenchymal opacities
and in staging disease in CWP40–42 and silicosis. Application of computerized software is increasingly allowing
quantiﬁcation of extent of emphysema and interstitial
lung disease, as well as assessment of the airway components of COPD. The use of LDCT with typical radiation exposure of 1.5 mSv has also enabled early
detection of lung cancers and screening is recommended for those at increased risk in several countries.43,44 The ionizing radiation doses of ultralow-dose
CT (uLDCT) protocols now approaches that of plain
chest radiographs (0.12–0.20 vs 0.10 mSv),45,46 without
substantially losing diagnostic quality.45,47 This contrasts
with the estimated annual exposure for an average
Australian of 1.5 mSv from natural sources.48 However,
uLDCT has not yet been validated for the surveillance of
coal- and silica-related pneumoconioses.
CT scans should be interpreted by an experienced
thoracic radiologist with understanding of the International Classiﬁcation of Occupational and Environmental Respiratory Diseases (ICOERD) system49 and
RANZCR recommendations.50 Ideally, the ICOERD system should be updated and adopted internationally.
Radiological grading scales provide prognostic risk of
disease progression in individuals with advanced disease. For example, coal mine workers with ILO grade
>2/1 have an estimated 1 in 8 chance (12.5% risk) of
developing PMF within 5 years.51 At a population level,
such reporting in accordance with occupational imaging classiﬁcation standards can more accurately estimate incidence, prevalence and severity of
occupationally acquired lung diseases.
There is a need to regularly monitor clinician competency in interpreting images, such as the ‘B’ reader course,
which has recently been introduced in Queensland,
although no such certiﬁcation exists for CT scanning.
TSANZ’s course on occupational lung diseases provides
the opportunity for an annual update for clinicians, but
optimally this area requires further development.

The way forward: optimizing
respiratory periodic health
surveillance
Improving collection of exposure data (dust
sampling)
Exposure to respirable coal mine dust has been subject
to much research; however, this is not true for AS exposure. Measurements of workplace RCS are needed to
understand cumulative exposures a worker may have
experienced but need to be analysed by an accredited
analytical facility. Dust monitoring should occur under
typical working conditions, not when work is performed
at less than usual capacity. Careful review of compliance

1197
to national standards for RCS collection and analysis52 is
required. Ideally, individual exposure data should be
available at the time of surveillance, accessible via a centralized database. Although outside the scope of this
paper, improved national and international collaboration is needed between occupational health staff, engineers involved in dust control and treating doctors.
A detailed occupational exposure history is essential
for all workers including a full chronological history of
all jobs, use (or lack of) of appropriate dust controls in
current and previous employment and other exposures,
particularly concurrent smoking and vaping. Accurate
dust measurements suitable for pooled data analysis
are required to better inform policy on appropriate
respirable dust limits; this requires close collaboration
with occupational hygienists.

Improving health record documentation and
interpretation
The review of the coal miners’ periodic health surveillance system in Queensland highlighted multiple areas
where improvements were needed.8 These included
poor performance and interpretation of spirometry,
and deﬁciencies in quality control and administrative
procedures. Chest radiograph interpretation was limited by suboptimal ﬁlm quality, lack of clinical information and lack of recognition of early disease. Surface
workers exposed to dust in open cut mines were not
routinely included in surveillance despite being at risk
of CMDLD.8 There was lack of a quality assurance programme and of adherence to international standards.
The B reader programme using chest radiographs
which is used in the USA and is evidence based and
relies on regular clinician training53–55 was not in operation, and no quality control programme for clinician
competency was followed.
Our proposed improvements in periodic surveillance
programmes for the conduct and interpretation of testing as well as other directions are shown in Table 2.
Illustrative references have been provided as a full discussion is beyond the scope of this paper.
For surveillance for CMDLD, we recommend that
the diagnostic utility of uLDCT needs to be compared
with that of the ILO classiﬁcations of plain chest radiographs in prospective studies. While randomized controlled trials would provide the best evidence for the
evaluation of comparative efﬁcacy, such studies would
need to be performed over long periods, due to the
prolonged latency periods of these diseases.
When interpreting spirometry, a ﬁxed cut-off value of
post-bronchodilator FEV1/forced vital capacity (FVC)
<0.70 has previously been recommended to deﬁne airways obstruction.62 However, this under-diagnoses airﬂow obstruction for younger and taller working adults
up to their early 40s, and overestimates this in older,
shorter subjects. The internationally recognized Global
Lung Function Initiative (GLI) predicted values has
allowed better deﬁnition of the limits of normality,37,38
and should be adopted; multiple serial measurements
are needed for optimal accuracy.39
Databases used for health surveillance need to compare serial lung function data over a working life. It is
highly desirable to link these databases with
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Proposed improvements to periodic health surveillance

Citation/s

Regular training of staff in accordance with international standards including quality control and quality
assurance, including accurate interpretation of lung function data by supervising medical practitioners
Plain chest radiographs to be performed using ILO recommended techniques and to be technically
acceptable. Classiﬁcation only by qualiﬁed thoracic radiologists, preferably with B-reader qualiﬁcations,
and compared with previous images
Individual spirometry results to be interpreted using reference values of the GLI, with serial data compared
with longitudinal predicted values, while adopting the lower limit of normal to deﬁne lung function
abnormality
Dust monitoring information under typical working conditions (≥75% capacity) and considered if
substantive changes are made to facility, processes and practices, to be recorded using an accredited
facility, with individualized data available at the time of periodic surveillance
Extending surveillance methods for AS exposure to potentially include LDCT, reported by expert thoracic
radiologists; careful evaluation of the role for uLDCT for coal miner and AS workers within longitudinal
prospective studies
Extending surveillance methods for all workers to include lung diffusing capacity according to ATS/ERS
standards at intervals of 3 years or less with careful evaluation of such surveillance within longitudinal
prospective studies
A ﬂexible approach to the timing of surveillance of coal mine dust workers, including annual spirometry
and DLCO if results are abnormal but do not yet fulﬁl diagnostic criteria for disease
For AS workers previously exposed to high RCS levels, active case-ﬁnding using conventional HRCT/
spirometry/DLCO performed at accredited respiratory laboratories and radiological facilities using
recommended protocols; follow-up by expert treating specialists/teams, preferably at occupational
respiratory MDTs
For AS workers, pre-employment plain chest radiographs to exclude major abnormalities. For AS workers
undergoing active case-ﬁnding without abnormal CXR or HRCT, annual spirometry/DLCO and imaging
3-yearly or more often depending on individual factors and test results
Complementing surveillance CXR imaging with HRCT scans in high-risk groups, for example, where
borderline ﬁbrosis is found on plain chest radiographs and/or where discrepancy exists with lung
function ﬁndings
Improving existing medical databases to allow capacity to compare serial lung function data, occupational
exposure history, imaging ﬁndings and dust measurements
Early review of the diagnostic utility of ‘best available tests’ (LDCT, uLDCT and DLCO) by comparisons with
plain chest radiographs and spirometry collected prospectively with consent from workers, ideally in a
research setting

8,32,33,39
8,20

8,37–39

3,10,11

9,56

27,32,33,56

7,56,57
9,32,33,50,58,59

17

49,60

39,61

AS, artiﬁcial stone; ATS/ERS, American Thoracic Society/European Respiratory Society; CXR, chest X-ray; DLCO, diffusing capacity
of the lung for carbon monoxide; GLI, Global Lung Function Initiative; HRCT, high-resolution computed tomography; ILO, International
Labour Ofﬁce; LDCT, low-dose CT; MDT, multidisciplinary team; RCS, respirable crystalline silica; uLDCT, ultralow-dose CT.

occupational histories and occupational hygiene data,
enabling medical practitioners to be better informed
regarding type, duration and intensity of exposures.
Doctors assessing serial lung function data require
appropriate and ongoing training to identify lung function decline beyond that of age-related decline and
measurement variability, using longitudinal analysis
software such as SPIROLA.39 The SPIROLA software
also allows monitoring of the quality of spirometry for
the purposes of quality assurance which is also important for medical surveillance.

Frequency of surveillance and individual
management
Most existing surveillance programmes in the mining
industries use a uniform system regardless of individual risks; however, the ﬁeld is now moving beyond the
‘one-size-ﬁts-all’ approach. Although workers who
have been consistently employed in roles associated

with higher dust exposures appear at greater risk of
developing lung disease, other factors may contribute
(e.g. genetic predisposition,15 concomitant smoking
and/or pre-existing respiratory diseases). One important beneﬁt from this ‘personalized’ approach could be
to facilitate a worker’s knowledge of potential adverse
effects from respirable dust exposures, provide smoking
cessation advice and encourage the reporting of new
respiratory symptoms that might represent early disease or disease progression.
The frequency with which respiratory surveillance is
performed in coal miners is not standardized within
Australia and New Zealand, but it usually occurs 3–5
yearly. International recommendations suggest more
frequent lung function testing to identify accelerated
lung function decline at an earlier stage.1,57 The
U.S. National Institute for Occupational Safety and
Health (NIOSH) programme consists of mandatory spirometry/chest X-ray examination upon entry into mining and after 3 years, then annual spirometry and chest
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X-ray examination every 2–5 years for both underground and surface miners working in the industry
over their lifetime.7,56 Findings from mining regions
that exceed current respirable dust exposure limits support at least annual testing of spirometry, especially for
young smoking miners with bronchitis symptoms,26,63
but ideally spirometry should not be dependent on
dust measurements. Assessment of cross-sectional data
other than the baseline testing is generally not as useful
as serial measurements, especially if a worker begins
his/her career with above average readings. Whenever
possible, longitudinal patterns of lung function decline
should be estimated using the free SPIROLA software.39,61 A web-based version of this software is due
for release soon (https://www.cdc.gov/niosh/topics/
spirometry/spirola-software.html).
Where radiological and physiological changes are
found but do not yet meet diagnostic criteria for clinical disease, more frequent monitoring is indicated on
an individual basis, depending on the risk proﬁle. For
example, a repeat chest X-ray in 2 years is suggested
for coal mine workers if there is radiological evidence
of category 1/0 or higher pneumoconiosis, and annual
spirometry if results are below the lower limit of
predicted normal and/or if there is accelerated FEV1
decline.56 Individuals with acute intense exposures
may warrant monitoring more frequently. It is important that health surveillance continues after ceasing
employment because workers are still at risk in subsequent years,64,65 especially if a resignation was
prompted by health concerns.28 Specialist medical
evaluation is appropriate if there is uncertainty.

Implementing surveillance for AS workers
Given the exceptionally high exposure to RCS in the AS
industry in Australia, respiratory surveillance needs to
be considered separately from coal mine dust exposure. Prior to the ﬁrst Australian report of AS silicosis
cases,4 there was little workplace awareness of existing
regulations or the need for appropriate surveillance.
Subsequently, speciﬁc case ﬁnding programmes have
been implemented in some states to detect AS silicosis
in its ‘preclinical stage’ using conventional HRCT.50
Early results suggest that individual cases identiﬁed by
targeted screening may require frequent monitoring
with full lung function tests and CT, given the potential
for rapid progression of disease.4
The TSANZ supports optimal respiratory surveillance
methods in order to increase the detection of early disease. For individuals with signiﬁcant exposure but no current evidence of disease, there is consensus among
professional bodies including TSANZ, RANZCR, Royal
Australasian College of Physicians (RACP) and Australasian Faculty of Occupational and Environmental Medicine (AFOEM) that surveillance with LDCT is preferable
to plain chest radiography. Currently, it remains unclear
whether LDCT is non-inferior to HRCT. Similarly, annual
lung function testing and radiological surveillance at
intervals 3-yearly or less is preferred. Interval cases may
occur if the surveillance tests are spaced too far apart. For
workers new to the industry, it is not yet clear whether
LDCT is feasible as a baseline pre-employment test.

We acknowledge the lack of evidence regarding
enhanced radiological surveillance, and therefore suggest further research. In the interim, RANZCR recommendations should be followed. While we have
suggested it may be reasonable to initially adopt LDCT
given its use in lung cancer screening, it is essential
that future studies fully address the question of
whether the sensitivity of LDCT is sufﬁcient to adequately detect smaller and/or ground-glass nodules
that are characteristic of silicosis. A role for uLDCT in
occupational respiratory surveillance needs investigation if the use of LDCT becomes established. It is
important to recognize that improvements in dust control measures in this industry would be expected to
reduce the incidence of AS silicosis, but that lifelong
respiratory surveillance will still need to be conducted
due to the long latency between exposure and disease
development. Respiratory surveillance, as a secondary
screening tool, should be conducted regardless of how
well dust control measures improve, and should continue after the worker has left the employment and as
long as the worker agrees to this. Optimal respiratory
surveillance will ensure that new exposures or failures
in exposure controls are identiﬁed quickly and that
remediation occurs, while protecting workers’ respiratory health.

Formalizing clinical pathways to specialist
review
For equivocal and conﬁrmed diagnoses identiﬁed by
case ﬁnding or periodic surveillance, early specialist
referral to an expert respiratory physician is recommended, while acknowledging potential difﬁculties
with accessibility and costs. These factors are
inﬂuenced by state, federal and healthcare systems.
Establishing links between employers, local, national
and international professional bodies can facilitate
these processes. As already demonstrated for lung cancer and idiopathic pulmonary ﬁbrosis, diagnosis and
recommendations for clinical care are enhanced by a
speciﬁc multidisciplinary team (MDT) meeting that
enables consensus-based diagnosis and management.
Further investigation may require invasive procedures
such as bronchoscopy, endoscopic bronchial
ultrasound-guided or surgical lung biopsy. However, it
should be emphasized that these procedures are invasive and should only be necessary in few cases. Optimal management includes smoking cessation
interventions, psychological counselling and access to
supportive care such as pulmonary rehabilitation, vaccination and oxygen therapy where appropriate.1 Vigilance is needed given the predisposition to
mycobacterial infection after silica exposure. Referral
for lung transplantation may be required.1 This multidisciplinary approach is likely to improve diagnostic
accuracy and improve workers’ health.

Establishing a centralized registry and
Occupational Lung Disease Advisory Group
Currently, information regarding the number and type
of cases of occupational lung diseases in Australia and
New Zealand is very poorly documented. The TSANZ,
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with the support of key medical professional bodies,
has proposed the establishment of a national registry
to record all cases of occupationally acquired lung disease. Formal registration of individuals with conﬁrmed
occupationally related respiratory diagnoses within this
central registry would facilitate gathering of accurate
data and allow targeted interventions to protect other
workers. Diagnostic accuracy is paramount and should
be overseen by experts in occupational lung disease at
occupational lung MDT meetings (Occ-L-MDT). A system of MDTs is already established in each Australian
state and in New Zealand for lung cancer and interstitial lung diseases, and could easily be implemented
more widely. The formation of a national advisory
group (potentially also to include New Zealand) consisting of expert practitioners in occupational and
respiratory medicine, occupational hygiene, radiology
and respiratory physiology could provide expert and
timely advice to practitioners and governments. Systems for notiﬁcation of occupational lung diseases are
already being reviewed at state and national levels in
Australia and New Zealand. The recording of radiological images, lung function measurements and dust
exposure data from industry and/or state mine regulatory authorities within a central registry would allow
analysis of disease features and monitoring of epidemiological trends nationally.

CONCLUSIONS
The recent resurgence of CMDLD and the rapid emergence of AS-associated silicosis in Australia have
highlighted a failure of enforcement of current regulations for dust control as well as poor periodic respiratory surveillance. Given these past deﬁciencies, the
TSANZ now provides a framework to enhance existing
programmes and comply with international standards.
These includes the conduct, interpretation and audit of
respiratory surveillance testing, improvements in database systems, a ﬂexible approach to enhance individual
surveillance and expansion of surveillance testing to
include lung diffusing capacity and CT scanning.
TSANZ also recognizes the need to establish a ﬁrm evidence base for enhanced surveillance by performing
appropriate research. Furthermore, TSANZ proposes
the establishment of a national registry for occupationally acquired lung diseases and an independent Occupational Lung Disease Advisory Group. This would
facilitate the continued improvement in existing
programmes, reduce preventable respiratory disease
and promote a positive and supportive workplace culture for Australian and New Zealand workers.
Disclosure statement: F.B. has received unrestricted research
grants to examine optimal radiology approaches for screening
AS workers: iCare DDB and Royal Perth Hospital. D.H.Y. has
been a PI on a peer-reviewed grant from the Coal Services
Trust, NSW.
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