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[bookmark: _Toc170132582]Executive Summary
[bookmark: _Hlk163030262]On 19 June 2023, the Royal College of Pathologists of Australasia (RCPA) engaged HealthConsult to:
“Deliver the Australia Pathology Workforce Review” 
Background
The review of the Australian pathology workforce has been undertaken to understand the current and expected future composition of the workforce and to inform the design of workforce planning strategies that will ensure its growth and sustainability. This project follows from a 2018 workforce study commissioned by RCPA that found the projected future demand for Australian Pathologists and senior scientists was higher than the workforce supply, and that significant gaps were developing. Since the 2018 report was completed, there has been increasing recognition of pathology workforce shortages and other workplace issues by national and jurisdictional health departments and individual pathology service providers across the public and private sectors.
This document presents the final report for the project. It presents the outcomes of modelling on the pathology and senior scientist workforces across Australia, summarises the issues impacting these workforces and provides recommendations to support the sustainability of the pathology workforce in Australia into the future.
Methodology
The initial focus of the review was to gain insight into the current state of the pathology workforce in Australia and to identify key issues and challenges. The work included undertaking a review of data and information provided by RCPA, data sourced from the public domain, a scan of publicly available literature, and extensive stakeholder consultations. It produced an environmental scan (a separate document) that articulated important trends and issues that are influencing the workforce. 
The gathered data was then synthesised to identify the most relevant and robust data source required to undertake the workforce modelling. Through this process, data gaps were identified, and the assumptions developed, which were then tested and validated with RCPA’s ERGs, and State and Regional Councillors. 
Separate workforce models were developed in Microsoft Excel. Two models were constructed, namely for: Australian pathologists; and the Australian Fellows of the Faculty of Science (FFSc). The models applied a Markov ‘stock and flow’ approach for forecasting supply and exponential triple smoothing forecasts for the demand for pathology services. The time horizon for the models spanned 15 years, from 2022 to 2037. The Australian pathologist model was based on FTE at the request of the RCPA, due to several pathologists having joint appointments. Headcount was used for the other model (FFSc for Australia) as FTE data could not be reliably sourced.
Finally, recommendations on workforce planning strategies were developed based on the outcome of the project work undertaken to improve the sustainability of the pathology workforce in the future. Both the model results and recommendations were tested and refined through a series of workshops with the RCPA project team, the RCPA Board, ERGs, State and Regional Councillors, Pathology Australia (PA) and Public Pathology Australia (PPA). This process ensured the outcomes of the workforce modelling, and associated recommendations were appropriate, realistic, relevant, and representative of both demand and supply of the pathology workforce, now and in the future.
Key outcomes
Key current issues
Stakeholder consultations identified broad agreement there is a current shortage of both pathologists and senior scientists in Australia, across both the public and private sectors. Shortages were considered critical in some disciplines. The current shortages are expected to become worse in the future because, for most disciplines, demand growth is not being met by a corresponding increase in workforce FTE. 
The main demand drivers for pathology services included:
increasing complexity of testing per patient with the growth of personalised medicine and the use of genomics
increase in population life expectancy which is resulting in more tests overall; particularly as people age
advances in medicine that mean many people with complex illnesses are living longer (e.g. cancer and transplantation patients). These patients often require more (and more complex) tests
ongoing introduction of new tests and screening techniques as medicine and technology continue to evolve.
One of the most significant barriers identified to increasing the pathology workforce pipeline was the lack of funding. Funding limitations impact training numbers and supervision capacity, the number of positions available for qualified Fellows to take up once qualified and investment in infrastructure. Funding is required from the Australian government to avoid current workforce shortages becoming worse in the future.
The lack of fees indexation for Medicare Benefits Schedule (MBS) items for nearly three decades is also widely understood to have adversely impacted the pathology sector, as MBS fees are the major source of income for private laboratories in Australia. MBS fees are also an important income source for the public sector. It is noted that the recent Federal Budget included the reintroduction of annual indexation for selected pathology services from 1 July 2025. However, current MBS fees are not likely to be reflective of the cost of providing each test, due to the stagnation of the fees paid for such an extended period. Additionally, not all pathology fees will be indexed under the Budget measure. There were multiple reported consequences of not increasing MBS fees such as restricting the ability to grow the workforce and take on additional trainees, as well as limiting investment in infrastructure to evolve pathology.
Stakeholders reported difficulties aligning the allocation of funding under the Commonwealth Government’s Specialist Training Program (STP) to where training is predominately delivered. Metropolitan-based training positions in the public and private sectors provide trainees with exposure to the broadest possible range of pathology tests and access to supervision compliant with requirements, however, public sector positions are not funded by STP and are therefore fully reliant on funding from jurisdictional health authorities. Additionally, metropolitan-based training correlates to the centralised service delivery of pathology services, with pathology tests for rural and regional patients often being processed centrally.
Initially, key identified shortages were thought to be in Genetic Pathology, Immunopathology and Chemical Pathology. From the review and analysis that has been undertaken, there were three disciplines with issues that were particularly noteworthy: 
Anatomical Pathology (AP): AP is the largest discipline within pathology, accounting for nearly 50% of the pathologist workforce. It also has the highest workforce shortages in absolute numbers of FTE. Additionally, AP is one of the most labour-intensive disciplines, and workforce capacity is being challenged by growing complexity from the emerging presence of precision and personalised medicine.
Genetic Pathology (including biochemical genetics and cytogenetics): Genetic Pathology is the newest pathology discipline. Demand is continually growing at a rate higher than for other disciplines, and the number of Genetic Pathologists is not keeping pace with the level of need. There is a high level of interest in wanting to become a Genetic Pathologist (currently a waiting list), but a limited number of training positions are available, which are largely Commonwealth funded, and in some instances are short-term, time-limited positions (including seven Genetic Pathology training positions where funding is due to expire in 2025). Limitations in supervisor capacity are also restricting trainee throughput for Genetic Pathology.
As Genetic Pathology continues to evolve, new tests are being developed. Significant time lags are being experienced between new tests being established and inclusion on the MBS, which has created funding challenges for Genetic Pathology. 
The crossover of Molecular Pathology and genetics with most other disciplines also creates challenges in upskilling the existing workforce. Incorporating Molecular Pathology in the general curriculum for the Fellowship pathway across all disciplines also needs to be considered, which has commenced in some disciplines, but needs to be implemented at an accelerated pace. 
General Pathology: The number of General Pathologists is decreasing significantly. They also have the oldest age profile of any discipline and, therefore, will likely have a higher proportion of retirements in the next 10 to 15 years, adversely impacting the supply of General Pathologists in the workforce. Several stakeholders hypothesised this discipline may not exist in 10 to 15 years, which would leave a significant capability gap because General Pathologists may play a significant role in ensuring compliance for rural and regional laboratories against the National Pathology Accreditation Advisory Council (NPAAC) requirements. This issue presents a significant challenge for the RCPA to examine alternative ways of meeting the compliance requirements under NPAAC, especially in regional and rural areas.
Model outcomes Australian pathologist workforce 
Figure 1 summarises the outcomes of modelling. The workforce gaps are presented for pathologists in Australia, FFSc in Australia and for each pathologist discipline in Australia both as absolute numbers as well as a proportion of the relevant workforce at a future point in time. The data is presented at five-year intervals across the 15 years modelled (2027, 2032 and 2037).
From an overall perspective for:
Australian pathologists: the estimated workforce gap is 122 FTE in 2027, representing 8% of the workforce, increasing to 186 FTE in 2032 and 291 FTE in 2037 (15% of the workforce). The modelling demonstrates a worsening in the workforce shortage in both real and relative terms.
FFSc in Australia: current shortages are predicted to worsen to a critical level. The forecast undersupply in 2027 of 59 headcount (28% of the workforce) is expected to increase to 151 headcount (82% of the workforce) by 2037. 
The common pattern from the modelling is that workforce gaps are growing in relative and real terms over the next 15 years. Noting the overwhelming opinion from the consultations is that the situation is already critical, this indicates that the issue will only worsen unless action is taken to redress existing shortages. 
The prior review of the pathology workforce was undertaken for RCPA by KBC Australia in 2018. There were several important differences in the modelling approach, most notably KBC used headcount for the Australian pathologist model and HealthConsult used FTE. While the workforce models are not readily comparable, the outcomes contain the same message, i.e. there is a shortage in the pathology workforce that is growing and will continue to worsen unless changes are made.
Some of the key outcomes from modelling individual disciplines within the Australian pathology workforce showed:
AP is the discipline with the largest adverse workforce gap in absolute terms. In 2027 the gap was estimated to be 78 FTE (or 8% of the workforce), growing to 132 FTE (or 12% of the workforce) by 2037. Growth in both demand and complexity are driving this outcome.
Chemical Pathology proportion of projected workforce shortage was also of note. By 2037 there is expected to be a 48% shortfall in the workforce required, which is a gap of 39 FTE.
Forensic Pathology had a predicted shortfall of 8 FTE in 2027 (14% of the workforce) this adverse gap widens to 18 FTE (29% of the workforce) in 2037. 
Genetic Pathologists proportionally have the largest undersupply of all disciplines in 2027. In 2027 the 19 FTE shortage is 80% of the workforce, with the gap widening to 101% of the workforce or 27 FTE by 2037. Similar to AP, both growth in demand and complexity are driving this outcome.
General Pathologists have the highest proportional undersupply by 2037, where the adverse gap of 35 FTE is 137% of the workforce. This is reflective of the older age profile of this discipline and the declining number of registrars who are willing to undertake this training pathway.
Haematologists are the only discipline showing an oversupply. In 2027 the model outcomes are indicating an oversupply of 21 FTE or 10% of the workforce, growing to 32% of the workforce by 2037. This is driven by the discipline having the highest number of new Fellows of any discipline (including AP), despite MBS demand decreasing. There is a large portion of Haematologists with dual qualifications with the Royal Australasian College of Physicians, resulting in a trend of increasing number of Haematologists who are increasingly spending less time in laboratories. Despite the predicted increases, this is not thought to impact laboratories as most of these Haematologists will be working in patient-facing roles.
Immunopathology had the third largest proportionate workforce gap amongst the disciplines in 2027 at 26% or 10 FTE. In 2037 the adverse gap widens to 44% or 19 FTE. 
Microbiology had a gap of 10 FTE in 2027 which is 6% of the Microbiology workforce. By 2037 the adverse gap widens to 32 FTE or 16% of the workforce. 
[bookmark: _Ref167437719][bookmark: _Toc170132600]Figure 1: Workforce gaps in absolute and relative terms for Australian pathologists and FFSc and Australian pathologists by discipline for five, 10 and 15 years
[image: ]
NB: the ‘Australia Total’ may not equal the summation of each discipline due to unique capacity assumptions that have been applied for some disciplines
Source: HealthConsult analysis
Sensitivity analysis
Analysis was undertaken to understand how sensitive the outcomes of the workforce models are to changes in key assumptions. The results of the sensitivity analyses suggest that the predicted workforce shortfalls may worsen:
In the scenario where future demand increases by 5% over the baseline demand assumed in the models, the impact on the models in 2037 is:
the Australian pathologist workforce shortfall widens from 291 FTE to 401 FTE (an increase of 110 FTE or 37.8%) 
the Australian FFSc workforce shortfall widens from 151 headcount to 168 headcount (an increase of 17 headcount or 11.3%) 
In the scenario where an additional 5% of pathologists aged 55 or older retire in each five-year period, the impact on the model outcomes in 2037 would be:
the Australian pathologist workforce shortfall increases from 291 FTE to 338 FTE (an increase of 47 FTE or 16.1%) 
In the scenario where pathologists choose to work fewer hours in the future (which would reduce overall workforce capacity), the impact on 2027 of a 5% decrease in hours would be:
the Australian pathologist workforce shortage would increase by 75%, from 122 FTE to 214 FTE 
the Australian FFSc workforce shortage would increase by 24%, from 59 headcount to 73 headcount
Recommendations
10 recommendations have been made in this report to address key issues, gaps and opportunities that have been identified Table 1. The recommendations that have been developed have been workshopped with the RCPA Board, ERGs, RCPA project team and other key stakeholders.
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[bookmark: _Ref167715666][bookmark: _Toc170132591]Table 1: Summary of the recommendations
	Recommendation 
	Priority

	Recommendation 1: Advocate to the Australian Government for increased access to funding for training positions
Continue to advocate for the Commonwealth Government to increase access to, and availability of, STP and other funding streams that support training in Australia. 
	High

	Recommendation 2: Advocate to jurisdictional Governments for an increase in access to funding for training positions
Continue to advocate to jurisdictional Governments for increased access to additional funding to be appropriated specifically for pathology training positions
	High

	Recommendation 3: Continue advocacy for all MBS fees for pathology items to receive annual indexation, for MBS items to be fit for purpose and reflect costs of service provision, and inclusive of new tests as they evolve 
RCPA continues to advocate to the Commonwealth Government to review MBS fees for pathology items and highlights the need for a broad review of MBS items to assess if they are fit for purpose, including if reflective of the current cost of service provision. It is noted that in the course of this review, the 2024-25 Commonwealth Budget announced the reintroduction of annual indexation for selected pathology services (including Haematology, Immunology and AP service groups) from 1 July 2025
	High

	Recommendation 4: Develop a pathology technology and innovation plan as a ‘road map’ to support increased efficiency
Develop a pathology technology and innovation plan as a ‘road map’ to support increased efficiency, supported by research and evaluation
	High

	Recommendation 5: Add new roles to the pathology workforce to capitalise on the benefits of technology
Support the implementation of the technology and innovation ‘road map’ by continuing to add new roles in bioinformatics, data analytics and software engineers to the pathology workforce to access and capitalise on the benefits of technology.
	Medium

	Recommendation 6: Streamline the SIMG pathway, while ensuring compliance with existing standards
Review the SIMG pathway to identify opportunities to streamline the process by which internationally trained pathologists are assessed, and the duration of training required to be completed to attain RCPA Fellowship. Any change in the process must maintain appropriate skill level, orientation and onboarding to ensure the quality of service delivery and patient safety is maintained
	High

	Recommendation 7: Strategic review of future requirements for Molecular Pathology
Conduct a strategic review of future requirements for Molecular Pathology
	High

	Recommendation 8: Develop a strategic approach to the future of the General Pathology discipline
Develop a strategic approach to the future of the General Pathology discipline to guide decision-making around its future role in the pathology workforce
	Medium




[bookmark: _Toc170132583]Introduction
On 19 June 2023, the Royal College of Pathologists of Australasia (RCPA) engaged HealthConsult to 
“deliver the Australia Pathology Workforce Review.”
The Royal College of Pathologists of Australasia
The RCPA is the principal organisation representing the medical field of pathology in Australia. RCPA is responsible for the training and professional development of Pathologists, as well as the promotion of the science and practice of pathology. The activities and purpose of the RCPA align with its mission to ‘train and support pathologists and senior scientists to improve the use of pathology testing to achieve better healthcare’.
Pathology is the study of the causes, nature, and effects of disease on the body. It involves the examination and exploration of disease-related changes in tissues, blood, and other body fluids. Pathology underpins the diagnosis, treatment, screening, monitoring, and research associated with almost all acute and chronic diseases. Thus, the pathology sector plays a vital role in reducing the impact of preventable and treatable diseases. Pathology was placed in the spotlight during the COVID-19 pandemic, where diagnostic testing was central to understanding and responding to the pandemic.
Pathologists are specialist medical practitioners who have completed the training required to undertake the study of pathology. They are equipped with the skills necessary to identify and monitor the effects of disease on body tissues. Pathologists play a critical role in all healthcare services as they provide other medical practitioners and healthcare workers with the information required to make a diagnosis and identify appropriate treatment options. 
Pathologists either work with patients indirectly in their role as consultants to referring medical practitioners, or they work directly with patients alongside other treating clinicians. Within the field of pathology, eight areas of activity relate to disease-type methods used in practice (Figure 2).
[bookmark: _Ref158710084][bookmark: _Toc170132601]Figure 2: Pathology disciplines within Australia 
[image: ]
Source: Developed from information on the RCPA website
Senior scientists play a vital role in the functioning of a pathology laboratory and are involved in tasks such as the creation of assays and research and development in both an analytical and clinical capacity.[footnoteRef:2] Four pathways available to attain Fellowship with the Faculty of Science (FSc) are summarised in Figure 3.  [2:  Public Pathology Australia (2011). ‘Scope of Practice of the Scientific Workforce of the Pathology Laboratory’, accessed from https://publicpathology.org.au/wp-content/uploads/2016/01/Scope-of-Practice-Document.pdf] 

[bookmark: _Ref163029707][bookmark: _Toc170132602]Figure 3: Pathway to Fellowship with the Faculty of Science
[image: ]
Source: RCPA[footnoteRef:3] [3:  www.rcpa.edu.au/getattachment/8ea145b1-5b2b-4eb9-b242-ff95a75825e5/Faculty-of-Science-brochure.aspx] 

Working alongside other health professionals, the roles of qualified and skilled leading pathology scientists include:[footnoteRef:4] [4:  www.rcpa.edu.au/getattachment/8ea145b1-5b2b-4eb9-b242-ff95a75825e5/Faculty-of-Science-brochure.aspx] 

clinical aspects of test selection, interpretation and application
method development, instrumentation, statistical analysis, quality management, and the business and regulatory aspects of laboratory testing
understanding of technology and its limitations
leading and conducting research
understanding how the storage, transmission and analysis of digitised pathology information is dependent on information technology (IT)
Discussions within this document regarding senior scientists and clinical scientists are limited to only those who have Fellowship with the FSc. 
Project scope and objectives
Through this project, RCPA sought to:
Explore the current state of the pathology workforce in Australia, with a particular focus on its composition, distribution, and future direction.
Provide insight into the current demand for and supply of pathologists across Australia through extensive consultation with key stakeholders across public and private pathology sectors in both countries.
Develop two separate workforce projection models over 15-year planning horizons, beginning from 2023 for:
Australian pathologists by discipline and jurisdictions
Australian Fellows of the Faculty of Science (FFSc) by discipline and jurisdictions 
Identify recommendations on workforce planning strategies that can address any current or expected future challenges or opportunities.
Purpose and structure of this report
This report presents the outcomes of the work done by this project. It outlines the method and approach, key assumptions and outcomes from the workforce modelling, the agreed preferred options to address workforce issues facing the pathology sector and the associated recommendations.
The structure of this report is as follows:
Chapter 2 presents the modelling methodology, limitations and key assumptions used to develop the pathology workforce models
Chapter 3 presents an overview of the current pathology workforce in Australia 
Chapter 4 presents the workforce model outcomes for Australia (for both pathologists and FFSc) and the recommendations that have been developed 
Chapter 5 provides a summary of the recommendations and RCPA's suggested role in progressing the recommendations
Chapter 6 provides the workforce plan for pathologists in Australia
[bookmark: _Toc170132584]Methodology
This Chapter describes the methodology used to develop the workforce models for pathologists and FFSc, including the data sources used, key assumptions and limitations.
Key points of note
Pathology disciplines not included in workforce models
While the Faculty of Clinical Forensic Medicine (FCFM), the Faculty of Oral and Maxillofacial Pathology (FOMP) and the Faculty of Post-mortem Imaging (FPMI) Fellows and Trainees form part of the pathology workforce, it was agreed with the RCPA to exclude these Faculties from the workforce modelling process, due to the small workforce size which would not allow the development of a robust workforce model. However, a review of the current workforce numbers of the FCFM, FOMP and FPMI is included in Section ‎3.1.3.
Presentation of Australian workforce capacity modelling results
Although the model allows the dissection of supply, demand and capacity within each Australian State or Territory, the centralised nature of pathology services and the absence of reliable data on cross-border flows of pathologists limits the validity of estimates of over or under-supply in each State or Territory. Modelling of over or under-supply for each discipline is therefore presented at a national level, rather than by jurisdiction. This issue was particularly highlighted in the Northern Territory (NT), where pathology tests are mostly processed in other jurisdictions; thus capacity modelling for the NT is not likely to reflect true supply/demand. It has therefore been agreed with RCPA that no individual model be presented in this report for NT, but the data is included in the whole of Australia model.
Overview
The approach adopted to deliver this project is summarised in Figure 4. The project has been completed:
by conducting an environmental scan
undertaking a wide range of consultations with key stakeholders including representatives from each discipline, every Australian state and territory, public and private sectors and peak bodies to understand trends, developments and issues that may influence the workforce modelling and workforce planning strategies
engaging with and seeking input from the RCPA Board, ERGs and State and Regional Councillors; and working closely throughout each stage of the project with the RCPA project team
gathering, synthesising and analysing quantitative and qualitative data pertaining to characteristics of the workforce
developing the options for formulating assumptions in the workforce model and seeking input from the RCPA Board, ERGs, State and Regional Councillors, RCPA project team, PPA and PA through a series of workshops
Developing, testing and refining recommendations on workforce planning strategies to improve the sustainability of the pathology workforce in the future. 
[bookmark: _Ref164243605][bookmark: _Toc170132603]Figure 4: Overview of the key steps within the project methodology
[image: ]
Source: HealthConsult
Two workforce supply and demand models were developed to deliver the scope requested by the RCPA, namely, models focused on:
Australian pathologists 
Australian FFSc 
While a consistent approach has been applied to each model, modifications and differential assumptions have been used across the models to address the identified challenges and issues unique to each cohort. All the key assumptions and variations for each specific model are documented within this Chapter.
The Analysis Plan dated 1 March 2024 details the approach taken to develop the workforce models. It included an overview of all identified data sources and the rationale for selecting them. 
Feedback, guidance and input were sought from ERGs on key assumptions used in the modelling. The existing Advisory Committees for each discipline assumed the role of the ERGs for this project. The assumptions developed to address gaps identified in the data were presented to relevant ERGs. 
Additionally, online and offline feedback was sought from various expert stakeholders when required to address specific issues across disciplines or sectors.
Demand modelling
The following presents the approach adopted to model demand for pathology services from 2023 to 2037.
Data sources
For Australia, only Medicare Benefits Schedule (MBS) data could be obtained, as efforts to obtain data on public pathology volumes were not successful due to sensitivities surrounding the release of this data. This limitation was also encountered in the RCPA’s 2018 workforce modelling report. MBS data is mostly (although not exclusively) representative of pathology services delivered to private patients in a private setting or private patients in a public hospital and may not capture work undertaken in public laboratories. Advice was sought from the ERGs regarding data adjustments to make the estimated demand more representative of both the public and private sectors. A detailed examination of the data sources identified and the reason a source was selected for use within the models can be found in the Analysis Plan dated 1 March 2024, which is a separate document.
MBS data was extracted by jurisdiction to allow further analysis to be undertaken at a state and territory level. However, it should be noted that MBS data assigns geographical location based on the postcode of the patient, and not the location where the test was conducted (see Section ‎2.3.3 Representative Demand). 
Demand modelling approach
Focusing on the MBS data, HealthConsult worked with the RCPA to agree on the relevant in-scope pathology groups within the MBS to be included for demand modelling. Historical data from 2015-16 to 2022-23 was extracted from Services Australia’s Medicare Item Reports and analysed. A data cleansing process was undertaken. A summary of the MBS groups included and the mapping to RCPA disciplines can be seen in Figure 5. 
[bookmark: _Ref167698051][bookmark: _Toc170132604]Figure 5: Mapping of MBS Pathology Groups to RCPA pathology disciplines for modelling
	MBS Group
	Pathology discipline

	
	AP
	Chem
	Foren
	General
	Genetic
	Haem
	Immuno
	Micro

	G1: Haematology
	
	
	
	
	
	
	
	

	G2: Chemical Pathology
	
	
	
	
	
	
	
	

	G3: Microbiology
	
	
	
	
	
	
	
	

	G4: Immunology
	
	
	
	
	
	
	
	

	G5: Tissue Pathology
	
	
	
	
	
	
	
	

	G6: Cytology
	
	
	
	
	
	
	
	

	G7: Genetics
	
	
	
	
	
	
	
	


NB: Chem = Chemical, Foren = Forensic, Haem = Haematology, Immuno = Immunopathology, Micro = Microbiology; for pathology disciplines where there was no specific correlation to an MBS group, a combination of MBS groups was used based on advice from RCPA; Forensic used the total of all MBS groups, General Pathology used 50% AP (G5 Tissue and G6 Cytology) and 16.67% each of G1 Haematology, G2 Chemical Pathology and G3 Microbiology. Noting that there may be some cross-over between MBS groups and pathology disciplines 
For Forensic Pathology and General Pathology, there was no direct correlation to specific MBS data. After discussion with RCPA, it was agreed to use the following demand assumptions for these subspecialties: 
Forensic Pathology: the total demand trend for all disciplines was used as the representative trend for modelling purposes. There are no MBS item codes for this discipline as the work undertaken is on deceased persons.
General Pathology: representative demand was agreed to be a weighted combination of 50% AP and 16.67% each of Haematology, Chemical Pathology and Microbiology, as this was expected to be representative of a typical mix of services provided by a General Pathologist.
The historical time series data was then used to complete an initial demand forecast for the period from 2024 to 2037 using Microsoft Excel’s exponential triple smoothing (ETS) algorithm. The algorithm considers seasonality, trends, and errors in the data to provide a more accurate forecast. The model was adjusted to ensure any forecast of negative integers was assumed to be constant at zero, and there was some data smoothing applied for outliers during years affected by COVID-19 (2020-22), particularly in Microbiology. Data smoothing used the historical pre-COVID-19 linear trend line to estimate demand during 2020-22, via Excel’s linear forecast based on 2016-2019 MBS data. 
[bookmark: _Ref167458737]Key assumptions and limitations
The following summarises the key assumptions and limitations applied to the demand model. These assumptions were presented and agreed upon with the RCPA project team and ERGs.
Representative demand
The measure of demand, based on historical service provision, presented in the model is a representative figure only and is not intended to be the actual number. The changes in MBS services over the past eight years reflect changes in private patient billing for relevant pathology-related items determined to be in scope and do not include services provided by doctors to public patients in public hospitals. 
Based on advice from stakeholders and ERGs some adjustments were made to the demand data to counter the limitations noted, these included:
The composition of the total representative demand for pathology services in Australia was assumed to be 50% public and 50% private. 
For public demand, an additional 6% per annum was added to represent the increase in workload volumes that were reported during consultations to be experienced by the public laboratories.
An additional limitation in the use of MBS data relates to the jurisdiction (i.e. state or territory) breakdown of MBS data, as this is determined according to the address (at the time of claiming) of the patient to whom the service was rendered. This is a limitation associated with this MBS data, as in reality there is a high level of cross-border flows of pathology tests, and it may be more robust to view demand at an Australia-wide level rather than state-by-state. To acknowledge the potential variation in demand forecasting, demand estimates were tested via sensitivity analysis (see ‎Appendix A.1.).
Current unmet demand
There is no definitive measure of existing unmet demand within the pathology sector, or for a specific discipline (although it is commonly accepted that there is a shortage of pathologists in most disciplines, which was reinforced during consultations). Given the absence of a quantifiable measure of unmet demand, a conservative assumption has been made that there is no unmet demand in the workforce in the historical years from which future demand has been projected. This means that current unmet demand will be built into the model forecasts. Survey data provided information on current unfilled vacancies across the pathology workforce, but this may not necessarily equate to measurable demand. Analysis of current unfilled vacancies for Australian pathologists has been provided in Chapter ‎3, and a 5% increase in demand to test this potential effect is presented in ‎Appendix A.1.
COVID-19 
COVID-19 caused large changes in health service utilisation patterns in Australia, including pathology services. There were notable variations in demand for pathology testing over this period, particularly for Microbiology where significant demand increases were observed due to COVID-19-related testing (+36.4% between 2019-20 and 2020-21, and +67.2% between 2020-21 and 2021-22). As such, COVID-19 potentially resulted in some anomalies in the pathology demand data that would impact the subsequent demand forecast if it was not adjusted. 
The demand for Microbiology was methodically adjusted by testing the variance in compound annual growth rate (CAGR) between historic data (2016 to 2023) and forecast data (2023 to 2030). Where the variance was greater than 3.0% (indicating an inflated forecast), historic outliers between 2020-21 and 2022-23 were smoothed using Excel’s linear forecast. 
Therefore, demand modelling is based on MBS data from July 2015 to June 2023. While the impact of COVID-19 has been considered during the modelling process, ultimately the model includes COVID-19-affected data. The limitations associated with using this data in the forecasting model should be noted when considering the outcomes of the model. 
Supply modelling
The following presents the approach adopted to modelling pathology workforce supply for both pathologists and FFSc.
Supply modelling approach
The supply side of the model adopts a Markov ‘Stock and Flow’ approach, taking the baseline stock (noting that the ‘stock’ refers to the current supply) for each model (i.e. either pathologists or FFSc for Australia) and modelling the probability of flows in and flows out of the workforce to predict future supply at five-year intervals.
Inflows are the number of new entrants that the model assumes will join the pathology workforce, that is newly qualified Fellows either via:
attaining Fellowship after completion of domestic training, or
SIMG pathway.
Outflows are the number of people in the current pathology workforce that the model assumes will leave for several reasons including:
retirement
attrition for other reasons such as career changes.
Figure 6 summarises this Markov modelling methodology. 
[bookmark: _Ref163053437][bookmark: _Toc170132605]Figure 6: Summary of the Markov ‘Stock and Flow’ model 
[image: ]
Source: HealthConsult
Within this report:
‘stock’ is used to refer to the existing pathology workforce and 
‘supply’ is used to refer to the anticipated future pathology workforce.
Data sources for supply modelling
Multiple data sources were examined and assessed in the development of each component of the supply modelling. These included: 
Data provided by RCPA 
· RCPA database: provided baseline current stock and retirement data for pathologists and senior scientists in Australia by discipline and jurisdiction from 2011 to 2022 in five-year age brackets and by gender. All data was on a headcount basis.
· KPI Board of Education and Assessment (BEA) reports: reports provided by RCPA that included data on the number of new Fellows by discipline by year for a five-year period. The data provided was on a headcount basis.
National Health Workforce Dataset (NHWDS): for FTE pathologists by discipline and jurisdiction for the period 2013 to 2022 in 15-year age brackets. No data on senior scientists is available within this dataset. There is some data on education and training from 2017 to 2018 and retirement intentions from 2021 by 10-year age bracket. 
There were a few other sources that were found and reviewed to potentially use for data on the pathology workforce including the Australian Health Practitioner Regulation Agency (Ahpra) and the Australian Bureau of Statistics (ABS). However, the RCPA database and the NHWDS contained the required breakdown of the workforce by discipline and age and therefore were the preferred data sources. At the request of the RCPA, FTE data was used in the modelling, where possible. 
The data sources ultimately used for each component of supply modelling are summarised in Figure 7, distinguishing between where full-time equivalent (FTE) and headcount (H/C) data have been used. For further detail on the data sources considered and why the following have been chosen, please refer to the Analysis Plan dated 1 March 2024, (which is a separate document).
[bookmark: _Ref163051767][bookmark: _Toc170132606]Figure 7: Summary data sources used for supply modelling
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NHWDS = National Health Workforce Dataset; H/C = headcount; FTE = full-time equivalent
Source: HealthConsult
[bookmark: _Ref164242333]Key assumptions and limitations
The following summarises the key assumptions and limitations applied to the supply models.
Base pathology stock and the use of FTEs
The NHWDS data was used for the Australian pathologist model, which is based on FTE. In consultation with RCPA, this was determined to be the most reflective measure of the current workforce, as there is a relatively high proportion of pathologists with joint qualifications, especially Haematologists who may only work a small fraction of their overall time in laboratory work. 
However, for stock and flow modelling, some adjustments were required to be made to the Australian pathologist model:
Age in the NHWDS was only available in 15-year age brackets, so to estimate age in more granular five-year brackets, total FTEs were taken from the NHWDS and proportioned according to the RCPA’s five-year age brackets.
There was no current inflow data (i.e. new Fellows entering the workforce) available from the NHWDS (most recent data was five years old and did not have the required level of granularity). Therefore, inflows were estimated using the RCPA’s headcount data, which was then converted to FTE to be consistent with the base stock data. A conversion rate for headcount to FTE was derived for each discipline by applying the proportion of the NHWDS FTEs to headcount from the RCPA Fellows database, for the current stock. This ratio was then applied to the new Fellow figures for each discipline to estimate inflows on an FTE basis. The exception was Genetic Pathology where FTEs were not available from the NHWDS, so the average conversion rate across all pathology disciplines was used. 
It was deemed more robust to use actual historic outflows (i.e. retirements and attrition) rather than retirement intentions from the NHWDS. Thus, outflows were determined as a rate of retirement in each age group based on the RCPA’s database of actual retirements from 2017 to 2023, which were applied to the model as rates. Therefore, retirements did not require the same FTE adjustment as inflows. 
For the other model (Australian FFSc), this is not a consideration as the base stock, inflows and outflows were all in headcount.
New entrants
[bookmark: _Hlk164259350]The expected future number of new entrants for pathologists in each discipline in the Australian model has been held constant, based on the average number of new Fellows over the past five years, as agreed with RCPA. This is due to the fluctuation in new trainees over the previous years. 
The number of new entrants for FFSc in the Australian model has been held constant, based on the average number of new Fellows over the past five years by discipline, as agreed with RCPA. This is due to the fluctuation in new trainees over these five years. 
Retirements
Future retirement rates are based on the actual retirement data for the past five years (2017 to 2023), provided by RCPA. There was a data cleansing process undertaken as some Fellows had multiple retirement dates listed. Advice was sought from the ERG, and it was agreed that the current retirement patterns are likely to continue, however an increase in retirements in the future is tested via sensitivity analysis (see ‎Appendix A.3). The proportion of retirements between 2017 and 2023 within each five-year age bracket was then derived and applied across the two models as follows, as agreed with RCPA:
Australian pathologists: the total retirement rate by five-year age bracket for all Australian pathologists was applied in five, ten and 15 years across each discipline.
Australian FFSc: total retirement rate by five-year age bracket for all Australian FFSc applied in five, ten and 15 years across each discipline.
Career breaks
No reliable data on career breaks could be obtained. As a result, career breaks are assumed to ‘balance out’ in the model, i.e. those leaving for career breaks are equal to those coming back in from career breaks. 
Capacity modelling
The following outlines how demand and supply were brought together to analyse the capacity of the workforce and identify whether potential shortfalls may arise in future. The process of bringing demand and supply together to estimate over or under-supply is referred to as ‘capacity modelling’, as it describes the expected level of capacity that currently exists (for oversupply) or the level that would need to be created to meet demand (for under-supply).
Capacity modelling approach
Demand and supply were brought together by determining the average number of units of demand (i.e. services provided) undertaken by each pathologist or FFSc per year in recent years. Demand is then divided by supply to determine ‘workforce capacity’ for each year. For most disciplines, the average workforce capacity for the past six years (2017 to 2022) was calculated and taken to represent the number of service units that each pathologist could reasonably undertake each year into the future. The average capacity was then multiplied by the forecast supply to determine the likely future throughput of the workforce. The gap between the likely throughput (for the forecast supply) and the throughput from the demand forecasting allows the estimation of over or under-supply of pathologists, assuming the historical level of productivity (work units per pathologist) is maintained. There were, however, some exceptions based on ERG advice, listed below:
Across the two models, stakeholders advised that the past measures of capacity would not be reflective of the future capacity for AP and Genetic Pathology, due to an increase in test complexity (i.e. time required per patient/test) in recent years. Advice on the level of variation in capacity was sought from ERGs. Thus, for these disciplines, the most recent year of actual data (2022) was taken as the baseline capacity, with an additional complexity factor applied from 2023 onwards (see ‎2.5.2 below for further detail). 
For the Australian pathologist model, advice was received regarding joint qualifications for Haematologists. We were advised that there is a higher proportion of Haematologists obtaining dual qualifications with the Royal Australasian College of Physicians. While this results in more Haematologists, on average a Haematologist is proportionally working less time in laboratories, which was consistent with the monotone decreasing trend in the ratio of FTE to headcount seen in the data. Advice was sought from ERGs that confirmed that this pattern was expected to continue over the next five years. Therefore, the most recent year of actual data (2022) was taken as the baseline capacity, with an additional factor for reducing laboratory hours applied from 2023 to 2027 (see ‎2.5.2 below) 
For the Australia FFSc models, the average of the past five years from (2018 to 2022) has been used, as an above-average increase in new FFSc occurred from 2017 to 2018, distorting capacity figures. Therefore 2017 has been excluded from the capacity calculation. 
The estimated workforce over or undersupply is the difference between the throughput of pathologists/FFSc estimated to be required to meet the projected demand and the throughput of pathologists/FFSc projected based on workforce capacity at a given point in time.
The model ultimately demonstrates workforce gaps (shortages or surpluses) arising where additional (estimated undersupply) or fewer (estimated oversupply) pathologists/FFSc are required. 
[bookmark: _Ref167097642]Key assumptions and limitations
The section looks at the assumptions and limitations in relation to capacity analysis. For some disciplines, assumptions have been modified to reflect discipline-specific ERG advice on recent trends and likely future trends, based on the ERG’s expert knowledge. 
Capacity assumption for AP
[bookmark: _Hlk164260526]Consultation with stakeholders flagged the impact growing complexity is having on capacity in AP, where the work volume per patient was reported to be increasing. This was tested with the ERG, and it was agreed that an assumed increase in complexity of 20% would occur over the next 15 years. This adjustment was applied by reducing the volume (capacity) of services an AP delivers per year, by 1.3% from 2023 to 2037 (i.e. 20% spread over 15 years). 
Capacity assumption for Genetic Pathology
Consultation with stakeholders also highlighted the impact growing complexity is having on the capacity of Genetic Pathologists, where the volume of work per patient is also increasing. This was tested with the ERG, and it was agreed that the complexity issue needs to be factored into Genetic Pathology quicker than AP, with an adjustment of 20% over the next five years deemed appropriate. This adjustment has been applied by reducing the volume (capacity) of services a Genetic Pathologist processes per year, by 4% from 2023 to 2028 (i.e. 20% spread over five years), after which time the volume stays at this reduced 20% from 2028 to 2037.
Capacity assumption for Haematology
The advice provided by the Haematology ERG on the impact of the increasing number of Haematologists obtaining dual qualifications suggested the trend of working fewer hours in the laboratories is likely to continue over the next five years. A factor of 1.4% reduced laboratory time (a linear forecast from the historic reductions) has been compounded each year from 2023 to 2027, after which the ratio of time spent in laboratories by Haematologists has been assumed to stabilise. 
Future changes in capacity
The model assumes that the pathology workforce is ‘in balance’ at the level of the historical average i.e., the past workload and productivity of pathologists are assumed to be the required and achievable level in the future. The most recent data (2022) could have been used to reflect the most recent workloads, however, COVID-19 fluctuations place limitation on the utility of this approach. Even with demand adjustments, there was a 3% increase in units of work per Australian pathologist from 2018-19 to 2019-2020, followed by a 1.9% decrease between 2020-21 and 2021-22, and then a 5.4% increase from 2021-22 to 2022-23. Assuming the workforce is in balance based on average historical workforce capacity aims to ‘even out’ these variations. Note that this aligns with the 2018 report, which also had inbuilt unmet demand in the baseline data.
In reality, workload and/or productivity will change over time, with stakeholders pointing to a potential decrease in workload in future as pathologists reported a desire to work fewer hours than historically. Therefore, changes in workload have been included as a sensitivity analysis (see ‎Appendix A.4).
Sensitivity analysis
Sensitivity analysis is the alteration of key model parameters to see how sensitive the model is to changes in these variables. Sensitivity analysis has been undertaken as part of the workforce modelling to test the robustness of the models and is presented in ‎Appendix A. Each variation is presented as a scenario that provides an alternative model outcome for the future pathology workforce needs compared to the base case. The scenarios and the magnitude of variation have been informed by publicly available literature, consultation feedback, and RCPA and ERG advice. 
HealthConsult methodology compared to KBC Australia 2018 report
The prior review of the pathology workforce was undertaken for the RCPA by KBC Australia in 2018. There are several important differences in the modelling approach that should be borne in mind when comparing the results of KBC’s modelling and those presented in this report. In summary:
the KBC results were reported in headcount, whilst HealthConsult results for Australian pathologists are reported in FTE as requested by the College.
Data sources used to identify the base workforce ‘stock’ were different. The NHWDS was used to derive the base workforce ‘stock’ in this review, as it was agreed that this was the most complete and reliable source of up-to-date FTE pathology data. However, the base workforce stock used in KBC’s model was derived from headcount data sourced from an RCPA member survey.
HealthConsult’s model methodology differs from KBC’s in several important ways. The main differences are:
KBC used the CAGR of MBS services to predict future demand. This is an increase at a constant rate of 3.8% per annum for Australia overall. HealthConsult has used an exponential smoothing algorithm, which results in a CAGR of approximately 2.4% (but this fluctuates across time periods). 
HealthConsult used the historical rates of trainees obtaining Fellowship to estimate future inflows. It is not clear from their report how KBC modelled inflows.
It seems that KBC assumes 100% of the workforce over 65 years will retire by the time they turn 75 years, whereas HealthConsult has calculated the historical probability of a pathologist retiring for each age group and used this to estimate future outflows. 
As per ERG advice, HealthConsult has included complexity adjustments of up to 20% for AP and Genetic Pathology. This change has been modelled by increasing the pathologist's time required to deliver those tests. HealthConsult has also reduced the proportion of time worked in laboratories by Haematologists. Both changes result in a decrease in pathologist's time available to process pathology work and therefore the HealthConsult model predicts greater workforce shortages than would be the case if these adjustments were not made. 
With any modelling, a longer forecast period typically means greater levels of variation, as patterns in the historical data are embedded into the projections. So, while the actual numbers of the workforce model are not comparable, the outcomes contain the same message, i.e. there is a shortage in the pathology workforce that is growing and will continue to worsen unless changes are made. A detailed comparison of the two approaches is summarised in Table 2. 
[bookmark: _Ref167716249][bookmark: _Toc170132592]Table 2: Comparison of modelling methodology between the KBC 2018 report and HealthConsult in 2023-24
	Model component
	KBC method
	HealthConsult method

	Demand
	For the two demand scenarios:
High demand scenario: historic annual MBS test volumes used as a measure of demand, with average compound growth used as the basis to project future demand, with a specific weighting for AP
Low demand scenario: historic growth in workforce size was used as a measure of demand, with the average growth rate applied to project future demand. 
No data on public demand or service volumes could be obtained.
	Historic annual MBS test volumes used as a measure of demand, input into Excel’s ETS forecast to estimate future demand levels. Modifications were made to the historical data for known anomalies such as the impact of COVID-19 on test volumes for Microbiology. Adjustments were made to capacity assumptions for known and anticipated changes in service delivery.
No data on public demand or service volumes could be obtained.

	Supply - baseline stock
	Headcount data from the RCPA database was used for all models. 
A descriptive analysis of hours worked and jointly qualified pathologists for each discipline was included in the Australian pathologist model. 
	FTE data from the NHWDS was used for the Australian pathologist model. Headcount data from the RCPA was used for the Australian FFSc model. 

	Supply - inflows
	It is not entirely clear what the assumptions supporting this section of the KBC models are, however, it seems new Fellows enter each model at an aggregate level (i.e. no age assumption for when new Fellows enter the workforce).
	Examined the past numbers of trainees and new Fellows in each discipline and assumed the historical average of new Fellows entering the workforce each year would continue. New Fellows enter the model within five-year age brackets, based on the historical age at which trainees obtained Fellowship. 

	Supply -outflows
	Determined the number of pathologists or FFSc over 65 years of age, and assumed they will all retire in the next ten years.
	Determined the retirement rates for each five-year age group based on the actual retirements for the past five years, and assumed the rate of retirement within each age bracket would remain constant over the next five, ten and 15 years. 

	Capacity and complexity
	Weighted MBS services were used for AP (Tissue Pathology and Cytology) using Relative Time Units, to reflect the complexity of tests in the discipline. 
	After ERG advice, adjustments were applied to reflect the increased complexity of testing impacting both AP and Genetic Pathology. A 20% complexity factor is phased into both disciplines: AP is phased in over 15 years, and Genetic Pathology is phased in over five years.
There is also a 1.4% per annum adjustment to reflect the anticipated reduction of average hours worked for Haematologists from 2023 to 2027, as the trend in the growing number of joint appointments is expected to continue during this period.


Source: KBC Australia report, Pathologists and Senior Scientists Workforce Modelling, Final Report, July 2018 and HealthConsult work


[bookmark: _Ref165298554][bookmark: _Toc170132585]Overview of the current workforce
This Chapter presents a high-level overview of the current pathology workforce in Australia for both pathologists and FFSc, looking at composition by dimensions including jurisdiction, discipline, age and gender. For further analysis, see Environmental Scan (13 October 2023), a separate paper. 
Australian pathology workforce
[bookmark: _Hlk165366776]The following section presents an overview of the pathologist and FFSc workforce in Australia, including current workforce numbers and composition across disciplines, states and territories and other demographic information where the available data allows. The survey data relates to the Workforce Review Project for Pathologists, Trainees and Senior Scientists Vacancy Survey 2023 (‘the survey’).
[bookmark: _Ref167378028]Overview of the current pathologist workforce in Australia
Discipline overview
Analysis of data provided by RCPA shows that the number of pathologists in Australia has grown by 284 (14% in total, or 2.8% per year) since 2017 on a headcount basis, from 1,999 to 2,283 pathologists in 2022 (Figure 8). This represents 1,472 FTE pathologists according to the NHWDS.
Key discipline-related trends identified were that:
AP accounts for almost half of all pathologists in Australia, although growth in AP (9.6% between 2017 to 2022) was lower than the overall growth for pathologists.
Haematology was the fastest-growing discipline in Australia, having grown 27% between 2017 and 2022.
the number of General Pathologists declined by 16% between 2017 and 2022.
[bookmark: _Ref158804507][bookmark: _Toc170132607]Figure 8: Fellows in Australia by discipline (2017 to 2022)
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NB: the above data is headcount
Source: RCPA Fellows data, 2017-2022
Figure 9 shows that the number of trainees in Australia has not seen the same growth, with an increase of 0.6% or by a headcount of three between 2017 (544 headcount trainees) and 2022 (547 headcount trainees). This is negligible, especially given the level of growth in demand over the same period. AP had the most trainees with 235 in 2022 (43% of total trainees), followed by Haematology with 178 trainees and Microbiology with 59 trainees. General Pathology had the fewest trainees with four in 2022 down from six in 2017, and Genetic Pathology had the highest growth between 2017 and 2022, increasing by 433% or from three trainees to 16 trainees. 
[bookmark: _Ref168582559][bookmark: _Toc170132608]Figure 9: Trainees in Australia by discipline (2017 to 2022)
[image: ]
NB: the above data is headcount
Source: RCPA Trainees data, 2017-2022
Age and gender 
Figure 10 demonstrates the gender breakdown of pathologists by discipline using headcount, for the most recent year of available data (2022). Among the eight disciplines:
AP has the highest proportion of female pathologists at 55% (530 pathologists)
Forensic Pathology is the only discipline other than AP with more female (32 or 52%) than male (29 or 48%) pathologists on a headcount basis, however, female Forensic Pathologists account for 42% of total FTEs 
[bookmark: _Ref163115011][bookmark: _Hlk164351847]General Pathology and Genetic Pathology have the smallest proportion of female pathologists (25% or 16 pathologists and 32% or 8 pathologists respectively) on a headcount basis
Although there were more male than female pathologists by headcount in Haematology (52% male) and Microbiology (51% male), there were more female FTE pathologists in both disciplines, accounting for 55% of total FTEs in Haematology, and 53% of total FTEs in Microbiology 
[bookmark: _Ref167697808][bookmark: _Toc170132609]Figure 10: Gender breakdown of pathologists in Australia by discipline, 2022
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[bookmark: _Hlk166250792]NB: the above data is headcount
Source: RCPA Fellows data, 2022
Figure 11 shows the age breakdown of each pathology discipline. The analysis highlights that:
General Pathology has the oldest workforce, with 42.2% aged 65 or older, and just 3.2% aged under 40
Haematology has the greatest proportion of pathologists aged under 35 (6.5%) and between 35-39 (19.8%) but has the smallest proportion aged 65+ (7.7%)
Genetic Pathology has the second highest proportion of its workforce aged 65+ (24.0%) but also the second highest proportion aged under 40 (20.0%).
[bookmark: _Ref166483687][bookmark: _Toc170132610]Figure 11: Age breakdown of pathologists in Australia by discipline, 2022
[image: ]
NB: the above data is headcount
Source: RCPA Fellows data, 2022
[bookmark: _Ref164326006]Jurisdictional breakdown of pathologists and trainees
Figure 12 and Figure 13 demonstrate the trends in pathologists and trainees per 100,000 population of each Australian state and territory, and Australia overall. Analysis of the geographic distribution of pathologists in Australia highlighted:
significant challenges in the NT, where the number of pathologists increased by only one between 2017 and 2022, and the number of trainees fell by one from four in 2017 to three in 2022. In 2022, the NT had 4.39 pathologists per 100,000 people, which was half the Australian average (8.78 per 100,000 people).
growth in pathologists from 2017 to 2022 across most jurisdictions except South Australia. Per 100,000 people, pathologists in South Australia dropped from 8.50 in 2017 to 7.91 in 2022. The number of trainees dropped from 2017 to 2022 for NSW (from 2.61 trainees per 100,000 to 2.45, a 6% decrease), Victoria (from 2.13 per 100,000 to 1.93, a 9% decrease), WA (from 1.89 to 1.87, a 1.5% decrease), Tasmania (from 2.84 to 1.75, a 38% decrease) and the NT (from 1.61 to 1.20, a 26% decrease).
a slight increase in the number of pathologists per capita across Australia, from 8.13 per 100,000 people in 2017 to 8.78 in 2022, but a decrease in trainees per capita, from 2.21 per 100,000 people in 2017 to 2.10 in 2022.
[bookmark: _Ref167722328][bookmark: _Toc170132611]Figure 12: Fellows per 100,000 people in States and Territories and Australia overall (2017-22)
[image: ]
NB: the above data is headcount 
Source: RCPA Fellows data, 2017-2022
[bookmark: _Ref168582630][bookmark: _Toc170132612]Figure 13: Trainees per 100,000 people in States and Territories and Australia overall (2017-22)
[image: ]
NB: the above data is headcount
Source: RCPA Trainees data, 2017-2022
Figure 14 demonstrates a significant concentration of pathologists (91.8%) in major cities in Australia (i.e., Modified Monash Model (MMM) 1). Noting that this correlates with the centralised model for the delivery of pathology services, with pathology tests for rural and regional patients often being processed centrally.
[bookmark: _Ref164326647][bookmark: _Toc170132613]Figure 14: Pathologists by MMM, 2023
[image: ]
NB: the above data is headcount; there were no pathologists in MMM4 or MMM7 areas. For further information on the MMM see: health.gov.au/topics/rural-health-workforce/classifications/mmm
Source: RCPA provided postcode data, December 2023
Every Australian State or Territory had more public than private pathologists (Figure 15). The NT has the highest proportion of public pathologists at 84.6% public (n=11), 7.7% private (n=1) and 7.7% other (n=1). Queensland has the highest proportion of private pathologists with 36.9% private, 49.8% public and 13.4% other. The RCPA survey results showed a consistent pattern across jurisdictions, with a higher proportion of 60.1% (FTE) of pathologists working in public laboratories, and 39.4% working in private or not-for-profit laboratories.
There were also more public than private trainees according to RCPA data, with 78.2% of Australian trainees based in public laboratories, 21.3% based in private laboratories and 0.5% categorised as “other”. Tasmania (n=8) and the NT (n=3) reportedly had 100% of trainees in public settings, whilst SA (n=38) had 97.4% and the ACT (n=18) had 89% in public settings. Victoria had the most trainees in private laboratories, with 52 or 40% of Victoria’s total 129 trainees in private settings. 
[bookmark: _Ref164329006][bookmark: _Toc170132614]Figure 15: Proportion of pathologists in private or public practice by State, 2023
[image: ]
NB: “Private” includes Private and Not-for-Profit, and “Other” includes Research and Other; the above data is headcount
Source: RCPA provided private and public split data, 2023. 
Workforce vacancies
As noted in Section ‎2.3.3 there is no current, reliable measure of unmet demand., as while vacancies exist this does not necessarily mean there is a corresponding unmet demand. However, analysing the level of vacancies in established positions does provide some insight into the current state of the pathologist workforce in Australia. 
Responses from the RCPA’s survey allow an estimation of workforce vacancies across jurisdictions and disciplines. There were 53 responses collected from Australian laboratories, including an estimated 1,152 FTE pathologists across the country. 39 respondents (74%) identified current or future vacancies in the pathology workforce. Notably, some laboratories did not respond to the survey, and the 1,152 FTE from the survey is 326 FTE or 28% lower than the 1,478 FTE according to the NHWDS. Therefore, the survey may underrepresent current workforce vacancies in some disciplines or jurisdictions. 
The survey responses indicated that at the time there were 80 FTE established pathologist positions unfilled across Australia, representing 7% of the total 1,152 FTE according to the survey. This included 30 FTE vacancies in WA (21% of WA’s 142 FTE according to the survey), 21 in Victoria (8% of Victoria’s 254 FTE according to the survey) and 10 in NSW (2% of NSW’s 431 FTE according to the survey) (Figure 16). 74 of the 80 FTE (93%) of established but unfilled positions had been unfilled for longer than three months. AP accounted for over half of the unfilled positions (44 FTE total, 39 FTE for longer than three months), followed by Microbiology (9 FTE total, 8 FTE for longer than three months), Haematology (8 FTE total, all for longer than three months) and Chemical Pathology (8 FTE total, all for longer than three months). The responses estimated zero unfilled positions in Forensic Pathology.
[bookmark: _Ref165017279][bookmark: _Ref165017277][bookmark: _Toc170132615]Figure 16: Established but unfilled pathologist positions in Australia by state and discipline
 [image: ]
Source: RCPA Survey Australia, question 7
Survey responses regarding the number of additional pathologists required to meet future workload are depicted in Figure 17. The responses estimate an additional 249 FTE pathologists across all disciplines and jurisdictions will be required in five years, which is a 22% increase on the total estimated 1,152 FTE according to the survey. AP was the discipline with the largest number of vacancies (117 FTE) followed by Haematology (37 FTE), Microbiology (27 FTE) and Genetic Pathology (24 FTE). Amongst the states and territories, Victoria required the most additional FTEs with 70 (a 28% increase on the current 254 FTE according to the survey), followed by Queensland with 63 (a 34% increase on the current 187 FTE according to the survey), and WA with 38 (a 27% increase on the current 142 FTE according to the survey).
[bookmark: _Ref165018832][bookmark: _Toc170132616]Figure 17: Additional pathologists required to meet future (5-year) workload in Australia by state and discipline
[image: ]
Source: RCPA Survey Australia, question 9
The reasons provided in the survey for vacancies (both current unfilled positions and future additional positions) are shown in Figure 18. The main reason for pathology vacancies in Australia was a shortage of pathologists (39% of responses who identified vacancies), followed by an increasing workload (24%), and no funding (16%). 
[bookmark: _Ref165019824][bookmark: _Toc170132617]Figure 18: Reason for pathologist vacancies in Australia
[image: ]
NB: “Other” included: newly budgeted positions that are being advertised, the increasing complexity of work, requirements for overseas pathologists are too strict - only UK grads accepted, change in life work balance with reduced FTE per person, inability to recruit internationally because the exams are seen as a barrier, shortage in highly specialised workforce- paediatric AP, some specialities have difficulty attracting to Canberra/part-time not attractive/competing with clinical load
Source: RCPA Survey Australia, question 10
[bookmark: _Ref167711297]Overview of the current senior scientist workforce in Australia
Discipline overview
[bookmark: _Ref164432883]The RCPA survey estimated there were 1,134.2 FTE senior scientists or equivalent roles across Australia’s pathology organisations, however, just 12.6% (143 FTE) of these were reported to have RCPA FFSc recognition or access to the pathway. According to the survey, key findings in relation to these scientists included:
Disciplines within Australia with the highest number of clinical scientists who meet the NPAAC definition were Genetic Pathology (75 FTE); Microbiology (46 FTE) and Chemical Pathology (37 FTE). 
Disciplines within Australia with the highest number of clinical scientists who have delegated responsibility (under NPAAC) for supervision of specific tests were Genetic Pathology (26 FTE); Chemical Pathology (14 FTE) and Microbiology (7 FTE). 
Disciplines within Australia with the highest number of scientists with RCPA FFSc recognition are Chemical Pathology (38 FTE) Genetic Pathology (37 FTE); and Microbiology (19 FTE). 
The below analysis focuses on only those who have FFSc recognition and is based on headcount data only, unless otherwise specified. 
According to RCPA data, Fellows in the FSc have increased by 71 headcount or 46% from 155 headcount in 2017 to 226 headcount in 2022, as shown in Figure 19. The discipline with the highest number of FFSc according to the RCPA data in 2022 was Genetic Pathology with 52 headcount FFSc. The number of FFSc in AP doubled from 20 headcount FFSc in 2017 to 40 headcount in 2022. There was also significant growth in Microbiology increasing from 18 headcount (2017) to 33 headcount (2022) senior scientists, an increase of 15 headcount or 83%. The discipline with the lowest number of FFSc was General Pathology, with one FFSc in 2017, increasing to three FFSc in 2022. 
[bookmark: _Ref167698471][bookmark: _Toc170132618]Figure 19: FSc Fellows in Australia by discipline (2017 to 2022)
[image: ]
NB: AP includes Cytopathology; the above data is headcount
Source: RCPA FSc Fellows data, 2017-2022
Age and gender
Compared to total pathologists in Australia with 49.8% female and 50.2% male workforce, FFSc in Australia had a much more male-centric workforce, with 29.4% female (n=65) and 70.6% male (n=156) workforce (Figure 20). Every discipline in FSc had more male than female workers; the highest proportion of female scientists occurs in Haematology, with 45.8% female (n=11). General Pathology had 100% male FFSc (n=3), whilst the biggest discipline, Genetic Pathology, had 73.1% male (n=38) and 26.9% female (n=14) senior scientists.
[bookmark: _Ref164434732][bookmark: _Toc170132619]Figure 20: Gender breakdown of FFSc in Australia by discipline, 2022
[image: ]
NB: AP includes Cytopathology; the above data is headcount
Source: RCPA FSc Fellows data, 2017-2022
Figure 21 demonstrates the age breakdown of FSc disciplines in Australia in 2022. Immunopathology had the highest proportion of scientists aged 65 or over, with 50.0% of FFSc (n=10) in these age groups. 100% of General Pathology FFSc are 60 or older. Genetic Pathology and Microbiology were the only disciplines with any FFSc under 40 (3.8% and 6.1% respectively).
[bookmark: _Ref165294008][bookmark: _Toc170132620]Figure 21: Age breakdown of FFSc in Australia by discipline, 2022 
[image: ]
NB: AP includes Cytopathology; the above data is headcount
Source: RCPA FSc Fellows data, 2022
[bookmark: _Ref164863048]Jurisdictional breakdown of scientists
Within Australia, South Australia had the highest number of FFSc per capita in each of the six years, with 1.83 FFSc per 100,000 people in 2022 (Figure 22). This is more than double the Australian number of 0.87 per 100,000 people.
Queensland recorded the highest growth in FFSc per capita, from 0.30 (2017) to 0.51 (2022) an increase of 67%. Notwithstanding this growth, Queensland still had the lowest number of FFSc per population of any state in Australia (except the NT which had no senior scientists).
[bookmark: _Ref164863306][bookmark: _Toc170132621]Figure 22: FFSc per 100,000 people in States and Territories and Australia overall (2017-22)
[image: ]
NB: the above data is headcount
Source: RCPA FSc Fellows data, 2017-2022
According to the RCPA survey (noting this includes clinical scientists and senior scientists as well as FFSc):
86.8% worked in laboratories in metropolitan areas (985.0 FTEs) (Figure 23)
11.0% worked in regional/rural areas (124.3 FTEs) 
2.2% in outer metropolitan areas (24.9 FTEs) 
[bookmark: _Hlk165366371]When looking at the split by sector of senior scientists (or equivalent roles):
720.3 (FTEs) or 63.5% worked in public laboratories and 36.5% (413.9 FTEs) were in private laboratories. 
in metropolitan areas, 61.2% were public and 38.8% private. 
rural areas comprised 94.4% public laboratory workers and 5.6% private laboratory workers. 
[bookmark: _Ref165040297][bookmark: _Toc170132622]Figure 23: Senior scientists or equivalent pathology-supporting roles in Australia by metropolitan or rural areas, and private or public practice
 [image: ]
Source: RCPA Survey Australia, question 6
Workforce vacancies
The RCPA survey data included responses from scientists who are not FFSc, as well as FFSc, and thus vacancy analysis has not been included here. 
[bookmark: _Ref166066420]Overview of the current FCFM, FOMP and FPMI workforce in Australia
The number of Fellows in the FCFM and FOMP has been decreasing in Australia since 2017 (Figure 24). Fellows in the FCFM have declined by 12.7%, from 71 in 2017 to 62 in 2022, and Fellows in the FOMP have declined by 25.6% from 39 in 2017 to 29 in 2022. 
[bookmark: _Ref166065882][bookmark: _Toc170132623]Figure 24: FCFM and FOMP Fellows in Australia (2017 to 2022)
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NB: the above data is headcount
Source: RCPA FCFM and FOMP Fellows data, 2017-2022
The gender breakdown of the FCFM and FOMP is illustrated in Figure 25. The FCFM had the higher proportion of female Fellows, at 61.7% female (n=37) and 38.3% male (n=23). The FOMP had 26.7% female Fellows (n=4) and 73.3% male Fellows (n=11). 
[bookmark: _Ref166065978][bookmark: _Toc170132624]Figure 25: Gender breakdown of FCFM and FOMP in Australia, 2022
[image: ]
NB: excludes members who have already been captured as pathology Fellows in one of the eight disciplines (Fellow type “FEL”); the above data is headcount
Source: RCPA FCFM and FOMP Fellows data, 2022
Figure 26 shows the age breakdown of FCFM and FOMP in Australia. 13.3% of the FCFM had unknown age (light purple bar, n=8), and 18.3% were aged 65 or over (n=11). The largest age group in the FCFM was the 50-54 group, with 20% of Fellows (n=12). Comparatively, the largest age group in the FOMP was 65-69, with 26.7% of Fellows (n=4), and 53.3% were aged 65 or over (n=8). The FOMP had no Fellows aged under 40, whilst the FCFM had one Fellow under 40 (1.7%). 
[bookmark: _Ref166066049][bookmark: _Toc170132625]Figure 26: Age breakdown of FCFM and FOMP in Australia, 2022
[image: ]
NB: excludes members who have already been captured as pathology Fellows in one of the eight disciplines (Fellow type “FEL”); the above data is headcount
Source: RCPA FCFM and FOMP Fellows data, 2022
The FPMI was established in 2022, with 20 Fellows in Australia in this first year, increasing to 34 in 2023. However notably, many of these Fellows are also qualified as pathologists and thus are included in Section ‎3.1.1; the following analysis excludes these jointly qualified pathologists. In 2024, amongst the remaining 12 Fellows of the FPMI:
seven Fellows (58%) had unknown gender, whilst three Fellows (25%) were male and two were female (17%). 
nine Fellows (75%) had unknown age, whilst one Fellow was 50-54, one was 55-59 and one was 65-69. 
four Fellows were working in SA (33%) and in Victoria (33%), three fellows (25%) in NSW, and one in Queensland (8%)
three Fellows (25%) were in the public sector, one (8%) was working in Not-for-Profit and eight (67%) had an unknown status. 
[bookmark: _Toc170132586]Key outcomes – Australia
[bookmark: _Hlk166665310][bookmark: _Hlk158724608]This Chapter presents the findings from workforce modelling and stakeholder consultations in relation to Australian pathologists overall and by discipline, as well as for the SS workforce. Additional details on modelling outcomes for the pathologist workforce in Australia (including sensitivity analysis) are provided in ‎Appendix A.
[bookmark: _Ref166765260]Key outcomes of projected future workforce for Pathologists in Australia 
[bookmark: _Hlk166679884]Key issues 
Currently (as of 2022), there are 2,283 headcount pathologists in Australia according to the RCPA database, or 1,472 FTE pathologists according to the NHWDS. Stakeholder consultations identified broad agreement there is currently a shortage of pathologists within Australia across both the public and private sectors. Shortages are considered critical in some disciplines. RCPA survey data indicates that there are currently 80 FTE funded positions for pathologists vacant in Australia, representing 5.4% of the total 1,472 FTE workforce (using the raw survey numbers, which may not be a full representation of the workforce). One of the noted side effects that emerged from a workforce shortage was pathologists having less time available to train the next generation (due to competing work pressures). Concern was expressed this may impact trainee experience, wellbeing, and work readiness.
To address the workforce shortage there needs to be an available supply of pathologists to enter the workforce. There are two clear sources to increase the physical number of pathologists, including:
increasing the number of trainees, which requires additional funding and pathologists to provide supervision. Both factors were identified as existing barriers to growing the workforce, and
increasing the number of SIMGs entering Australia. This would require looking at opportunities to streamline the process for medical specialists trained overseas to be recognised as a qualified pathologist by RCPA. However, noting that there is currently a worldwide shortage of pathologists. Any change in the process must maintain appropriate skill level, orientation and onboarding to ensure the quality of service delivery and patient safety is maintained.
Barriers also need to be considered. Availability of funding was strongly promoted as a key barrier to increasing the pathologist workforce, with funding limitations impacting training numbers, the number of positions available for qualified Fellows and investment in infrastructure.
The lack of indexation for MBS items for nearly three decades is also widely understood to have adversely impacted the pathology sector, as MBS fees paid are the major source of income for private laboratories in Australia. MBS fees also provide income to most public laboratories from services paid by private patients. It is noted that the recent Federal Budget will reintroduce annual indexation for selected pathology services (Haematology, Immunology, and AP service groups) from 1 July 2025.[footnoteRef:5] However, the issue remains that the current fees are not likely to reflect the cost of providing each test, due to the stagnation of the fee paid for such an extended period. The impacts of the lack of indexation were reported to be similar to those related to funding for training positions. [5:  RCPA welcomes new measures for Medicare-funded pathology services announced in 2024-25 federal budget, Media release 15 May 2024] 

The Specialist Training Program (STP) is an initiative of the Australian Commonwealth Government designed to extend vocational training for specialist registrar positions outside traditional metropolitan teaching hospitals, with a focus on training in rural and remote areas and private laboratories.[footnoteRef:6]  [6:  Accessed via https://www.rcpa.edu.au/Fellows/Specialist-Training-Program] 

However, pathology is different to many other medical specialties in that pathologists for most disciplines are often not required to be in the same location as the patient. This is evidenced by most pathology specimens for rural and remote patients being transferred to metropolitan laboratories for testing, diagnosis and reporting. Due to this difference, it is reportedly challenging for RCPA to meet rural pathology training targets due to a lack of appropriate supervision and/or a limited number and complexity of tests performed in laboratories located outside of major cities. STP guidelines prohibit the application of funds to metropolitan positions in the public sector, despite the fact that metropolitan hospitals and laboratories service rural and regional patients, thus affecting the allocation of training positions in public laboratories in metropolitan areas, which are reliant on jurisdictional health budget funding. 
The current approach to delivering the best quality training to registrars in pathology contrasts with the Australian Government’s National Medical Workforce Strategy (‘the Strategy’). The approach outlined in the Strategy does not directly apply to pathology, for the reasons that have been outlined above, and additionally, the centralised delivery model of pathology services also results in economies of scale supporting the sustainability of the workforce. The medical workforce, which includes pathology, plays a significant role in the quality, accessibility, effectiveness, and sustainability of the healthcare system. Unfortunately, unequal access to healthcare services is still a major concern. Through the Strategy,[footnoteRef:7] the Australian Government is seeking to address these issues through better planning for the future medical workforce. [7:  Australian Government Department of Health (2021). ‘National Medical Workforce Strategy 2021-31: Investing in our medical workforce to meet Australia’s health needs’, accessed from https://www.health.gov.au/sites/default/files/documents/2022/03/national-medical-workforce-strategy-2021-2031.pdf] 

The Strategy includes five priorities, for action with priority three recognising the need to reform training pathways, including those for pathology specialists (Figure 27). This was also a recommendation of the RCPA’s 2018 Workforce Study, which highlighted the current and future shortage of Australian pathologists and senior scientists.
[bookmark: _Ref166594836][bookmark: _Toc170132626]Figure 27: The vision, themes and priorities of the National Medical Workforce Strategy 2021-31
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Source: National Medical Workforce Strategy 2021-31
Specific actions that are proposed within priority three are summarised in Figure 28. While some of these actions are proposed for implementation in the short-to-medium-term (two to five years), actions related to increasing specialist training in areas of need (Action 11) and establishing a national pool of training places (Action 12), are only expected to be achievable over the longer term. Further, Actions 11 and 12 may not be directly applicable or practical for pathology training due to the centralised delivery of the specialty. 
[bookmark: _Ref166594827][bookmark: _Toc170132627]Figure 28: Actions to support priority three of the National Medical Workforce Strategy 2021-31
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Source: National Medical Workforce Strategy 2021-31
Stakeholders advised that additional investment in positions in the pathology sector is required to redress the current situation in the Australian workforce. This will likely require funding sourced from a combination of Commonwealth and states and territories. This includes investment not only in additional training positions and resources for adequate supervision but funded senior medical officer positions for trainees to transition into once they have completed their training.
Another common theme amongst stakeholders was a perceived need to ‘grow our own’ pathologists. This strategy supports planning for the future, for young pathologists to stay where they have established roots, and to ensure equity in the training burden amongst the jurisdictions (noting that accessing training positions is not the only reason why pathologists move between states and territories). Ensuring the training pipeline within a jurisdiction also supports succession planning was another issue that was raised by stakeholders. 
Growing demand and complexity of pathology were highlighted as a key issue during consultations, and this is placing additional pressure on an already stretched workforce. The key drivers of demand and reasons why there is likely to be continuing growth for pathology services included:
Complexity of testing per patient with the emergence of personalised medicine and the use of genomics
Increase in population life expectancy which is resulting in more tests overall; particularly as people age
People having increased life expectancy with multi-comorbidities (e.g. cancer and transplantation patients), proportionally require a higher and more complex level of testing
Continual introduction of new tests and screening as medicine and technology continue to evolve.
Views on the impact of technology in pathology, including artificial intelligence (AI) and digital pathology, were varied between stakeholders. There was a consensus that while evolutions in technology are inevitable, AI and digital pathology are not anticipated to significantly impact practice within the next decade. As a result, now is the time to research, assess, evaluate, and plan for the future in this space. Most stakeholders viewed technology as a tool to assist and support the pathology workforce, rather than a mechanism to replace the workforce. It is also important to ensure that any decisions or future directions are compliant with relevant standards and legislative requirements.
Multiple stakeholders noted the increasing trend of part-time and fractional work for emerging Fellows, with many seeking greater work-life balance than previous generations (see Appendix ‎A.3). This translates into emerging pathologists wanting to work fewer hours than their predecessors, and an acceptance that they will earn less as a result. This shift in the workforce has broader ramifications, as it means that FTE as a proportion of headcount will reduce over time. Additional management resources will also be needed to manage the increased number of staff. 
Other issues specific to each discipline are explored in the section where the outcomes for each discipline are presented.
Workforce model outcomes
Figure 29 presents the outcomes of the workforce model for all pathologists within Australia. 
[bookmark: _Ref166596425][bookmark: _Toc170132628]Figure 29: Model outcomes for the total Pathologist workforce in Australia
[image: ]
NB: some numbers in the model outcomes may not sum due to rounding
Source: HealthConsult analysis
The current workforce is projected to increase from 1,500 FTE in 2023 to 1,896 FTE by 2037 (+26%). By 2037, the expected number of pathologists required to meet forecast demand is 2,188 FTE, resulting in an undersupply of 291 FTE or 15% above the forecast workforce by 2037. The model shows a growing level of undersupply over the 15-year forecast period, indicating that by 2037 the situation will be worse than the current state unless changes are made to reduce the growth in the anticipated workforce gap.
The survey found that if funding was available there would need to be an additional 249 FTE pathologists over the next five years to meet expected demand within Australia. This is consistent with the modelled outcomes presented in Figure 29, in which the anticipated number of additional pathologists required to meet demand was 239 FTE in 2027 (1,500 FTE forecast compared to 1,739 FTE required in 2027). The greatest regions of need from the RCPA survey data were in Victoria and Queensland.
Stakeholders highlighted that the lack of funding was the largest impediment to training more pathologists and ensuring the ability to provide adequate supervision. Survey data found the most reported reason for vacancies in funded positions was a shortage of pathologists, increasing workload and funding impacting the current for the current state of the pathology workforce in Australia.
Change in trainees numbers required to address the forecast gap
The model currently estimates there will be 65.4 FTE graduating trainees per annum. To address the anticipated shortfall in pathologists in Australia an additional 21.4 FTE trainees would need to be trained each year over the 15-year period, equating to a total of 86.8 FTE trainees required each year. To shorten the timeframe in which the gap is bridged would require an additional 20.7 FTE trainees over 10 years or an additional 31.1 FTE trainees over five years to be trained each year, as shown in Figure 30. 
[bookmark: _Ref166602492][bookmark: _Toc170132629]Figure 30: Additional FTE trainees required to bridge the gap for Australian pathologists in five, ten and 15 years
[image: ]
NB: trainee refers to the number of graduating trainees per year
Source: HealthConsult analysis
Projected future Pathologist workforce in Australia, by discipline
The following sections report on the key findings that have been identified for each pathology discipline in Australia throughout the project, including outcomes from both stakeholder consultations and the workforce modelling process.
Anatomical Pathology
Key issues
As discussed in Section ‎3.1.1, AP accounts for nearly half (42%) of all pathologists within Australia and currently is one of the disciplines experiencing the greatest shortages. In many areas, AP shortages were reported to be critical. Currently (2022 data) there are AP trainees in every jurisdiction in Australia. The current level of staffing resources, including both pathologists and trainees, was widely viewed by stakeholders as not being able to meet the level of current demand for AP services. Increasing demand needs to be mirrored with increases in staffing resources, which historically has not happened. 
This view is supported by RCPA survey data which showed AP accounted for 55% (44 FTE) of all funded vacancies in Australia, and represents 4.8% (44 FTE vacancies over 919 FTE total AP workforce) of the current AP workforce. Western Australia (WA), Victoria and Queensland had the highest number of current vacancies. 
As one of the most labour-intensive pathology disciplines, the challenges associated with limited resourcing are exacerbated for AP, with limited opportunities for support to be provided by FFSc. There were several compounding factors impacting the growing demand for AP noted by stakeholders including:
increasing demand from a growing population that is living longer 
growing complexity in testing, especially with the diagnosis of some cancers and the application of precision medicine resulting in some patients needing up to 60+ slides 
additional requirements with the introduction of Structured Pathology Reporting of Cancer Protocols
In response to these challenges, some stakeholders suggested that the increasing workload and time pressures on the AP workforce have the potential to adversely affect patient safety by impacting clinical pathways, increasing the risk of misdiagnosis and diagnostic errors. Staff safety and retention issues were also highlighted as risks due to excessive fatigue and ‘burnout’ from high workload. 
One stakeholder also flagged that there may be a lack of understanding of the difficulties and impact on the workload of AP by the other medical specialists who request pathology tests. Greater insight and clearer expectations around turnaround times and the need for tissue sampling in selected large specimens may alleviate some of the pressure on AP.
Workforce model outcomes
As discussed, a 20% complexity factor was applied at 1.3% per annum from 2023 to 2037 within the AP model to reflect the decreasing number of tests able to be processed by an AP due to the growing complexity of testing. This complexity factor was agreed upon based on guidance provided by the ERG.
[bookmark: _Ref166248214][bookmark: _Ref166231171][bookmark: _Toc170132630][bookmark: _Hlk166596377]Figure 31: Model outcomes for Anatomical Pathologists in Australia
[image: ]
NB: the scales in the workforce model outcome graphs are not consistent across disciplines; 
graphs by discipline are not designed to be comparable; some numbers in the model outcomes may not add due to rounding
Source: HealthConsult analysis
The model forecast for AP in Figure 31 shows that the gap in undersupply is growing over time. The projected workforce is anticipated to be 1,060 FTE in 2037, while 1,192 FTE are expected to be required to meet the anticipated level of demand. This results in a workforce gap of 132 FTE for AP by 2037, which is 12% more than the forecast workforce.
The survey found that if funding was available, AP had the highest perceived need for additional pathologists over the next five years to meet anticipated demand at 117 FTE (or 47%) within Australia. This is consistent with the modelled outcomes presented in Figure 31, which estimate the number of additional pathologists required to meet demand to be 124 FTE in 2027 (1,043 required in 2027 compared to 919 the forecast in 2023). The greatest areas of need were in Queensland, Victoria and WA.
Stakeholders highlighted that the lack of funding was the largest impediment to training more APs and ensuring the ability to provide adequate supervision. Survey data found reasons for vacancies in funded positions were a shortage of pathologists, increasing workload and funding.
Change in trainees numbers required to address the forecast gap
The model currently estimates there will be 33.9 FTE graduating trainees per annum. To address the anticipated shortfall in AP in 2037 an additional 10.4 FTE trainees would need to be trained each year over the 15-year period. To shorten the timeframe in which the gap is bridged would require 11.3 FTE over 10 years or 20.7 FTE over five years of additional trainees each year, as shown in Figure 32. 
[bookmark: _Ref166249063][bookmark: _Toc170132631]Figure 32: Additional FTE trainees required to bridge the gap in AP in five, ten and 15 years
[image: ]
NB: trainee refers to the number of graduating trainees per year
Source: HealthConsult analysis
Chemical Pathology
Key issues 
Chemical Pathology represents approximately 4% of pathologists in Australia (see Section ‎3.1.1). Workforce shortages were not considered as significant in Chemical Pathology, however, there were still localised challenges reported by some stakeholders. Cyclical fluctuations were reported in the ability to recruit Chemical Pathologists. Some jurisdictions reported struggling to recruit, while others indicated having a full complement (for the first time in a while) within this discipline.
Most reported that automation of processes has been adopted, which allows for a larger role for FFSc in Chemical Pathology. Currently (2022 data) there are no trainees for Chemical Pathology in ACT, NT or Tasmania
Survey data indicated that there were 8 FTE of unfilled positions in Chemical Pathology. This represents 10% of the total unfilled pathology positions across Australia or 11% (8 FTE vacancies over 72 FTE current workforce) of the existing Chemical Pathology workforce. Most vacancies were reported in Victoria and WA. 
Workforce model outcomes
The workforce model outcomes for Chemical Pathology are presented in Figure 33.
[bookmark: _Ref166230165][bookmark: _Toc170132632]Figure 33: Model outcomes for Chemical Pathologists in Australia
[bookmark: _Hlk166502853][bookmark: _Hlk166142784][image: ] 
NB: the scales in the workforce model outcome graphs are not consistent across disciplines; 
graphs by discipline are not designed to be comparable; some numbers in the model outcomes may not add due to rounding
Source: HealthConsult analysis
[bookmark: _Hlk166252166]The model forecast for Chemical Pathology demonstrates a growing undersupply. The projected workforce is anticipated to be 81 FTE in 2037, while 120 FTE Chemical Pathologists are required to meet the anticipated level of demand. This results in an adverse gap of 39 FTE by 2037, which is 48% more than the forecast workforce.
The RCPA survey data indicated that an additional 15 FTE Chemical Pathologists would be needed to meet future demand over the next five years, spread relatively consistently across jurisdictions. This level of need aligns with the model outcomes, which anticipate by 2027 93 FTE Chemical Pathologists will be required, an increase of 21 FTE over the next five years (93 required in 2027 compared to 72 forecast in 2023).
Change in trainees numbers required to address the forecast gap
The model currently estimates 2.7 FTE graduating trainees per annum. To address the anticipated shortfall in Chemical Pathology in 2037, an additional 3.6 FTE trainees would need to be trained each year over the 15-year period. To shorten the timeframe in which the gap is bridged would require 5.3 FTE additional trainees each year over five years as demonstrated in Figure 34.
[bookmark: _Ref166251090][bookmark: _Toc170132633]Figure 34: Additional FTE trainees required to bridge the gap in Chemical Pathology in five, ten and 15 years
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NB: trainee refers to the number of graduating trainees per year
Source: HealthConsult analysis
Forensic Pathology
Key issues 
Currently, Forensic Pathologists represent approximately 3% of all pathologists in Australia (see Section ‎3.1.1). Stakeholder consultations highlighted that Forensic Pathology is predominantly a centralised service that is provided mainly in major metropolitan centres, which allows the consolidation of resources and equipment in one location. However, it was flagged that this may change in the future if there is significant growth in regional areas. 
Forensic Pathology is unique compared to other pathology disciplines, and although the number of Forensic Pathologists is relatively small, there was reportedly little difficulty in recruiting staff. RCPA survey data indicated that there are no funded vacant positions within Australia for Forensic Pathologists.
However, one stakeholder perceived a shortage of locally trained Forensic Pathologists as currently there are overseas-trained Forensic Pathologists employed in every jurisdiction in Australia because there are not enough locally trained Fellows. It was further noted that not every jurisdiction in Australia has Forensic Pathology trainees. It was reported that South Australia has not had a Forensic Pathology trainee in the last 10 years. Currently (2022 data) there are no Forensic Pathology trainees in ACT, South Australia or NT.
Measuring demand for Forensic Pathology is difficult. As previously described, there is no MBS data for Forensic Pathology and stakeholders advised work volume is not determined by the number of autopsies performed, as there is a significant amount of reporting and paperwork required irrespective of whether a postmortem is undertaken.
Workforce model outcomes
[bookmark: _Hlk167089454]The workforce model outcomes for Forensic Pathology are presented in Figure 35.
[bookmark: _Ref166507995][bookmark: _Toc170132634]Figure 35: Model outcomes for Forensic Pathologists in Australia
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NB: Forensic Pathology demand has been assumed to be 100% public; the scales in the workforce model outcome graphs are not consistent across disciplines, graphs by discipline are not designed to be comparable; some numbers in the model outcomes may not add due to rounding
Source: HealthConsult analysis
The workforce model forecast for Forensic Pathology demonstrates a growing undersupply. The projected workforce is anticipated to be 61 FTE in 2037, while it is anticipated that 79 FTE Forensic Pathologists are required to meet the anticipated level of demand. This results in an adverse gap reaching 18 FTE by 2037, which is 29% more than the forecast workforce.
The survey data indicated that an additional 6 FTE Forensic Pathologists would be needed to meet future demand over the next five years, with a particular need indicated in WA, Queensland and NT. This level of need aligns with the model outcomes, which anticipate by 2027 62 Forensic Pathologists would be required, an increase of 9 FTE (62 FTE required in 2027 compared to 53 FTE forecast in 2023). 
Change in trainees numbers required to address the forecast gap
The model currently estimates 2.2 FTE graduating trainees per annum. To address the anticipated shortfall in Forensic Pathology in 2037, an additional 1.5 FTE trainees would need to be trained each year over the 15-year period. To shorten the timeframe in which the gap is bridged would require 2.2 FTE additional trainees annually over five years as demonstrated in Figure 36.
[bookmark: _Ref166508341][bookmark: _Toc170132635]Figure 36: Additional FTE trainees required to bridge the gap in Forensic Pathology in five, ten and 15 years
[image: ]
[bookmark: _Hlk166236989]NB: trainee refers to the number of graduating trainees per year
Source: HealthConsult analysis
General Pathology
Key issues 
The number of General Pathologists is decreasing, and they currently represent approximately 3% of the pathologist workforce in Australia (see Section ‎3.1.1). General Pathologists have the oldest age profile of any discipline in the pathology workforce (42.2% aged 65 or over in Australia as detailed in Section ‎3.1.1). Trainees within this discipline are decreasing, with most jurisdictions having no trainees in General Pathology. Currently (2022 data) there are General Pathology trainees in only Queensland and Victoria. One of the biggest challenges in training General Pathologists reported was the amount of information required to be imparted to one person. Multiple stakeholders hypothesised that the General Pathologist pathway may not exist in 10 to 15 years. 
However, it was noted the important role General Pathologists currently play in ensuring compliance with supervision requirements under NPAAC, especially in rural and regional laboratories. One stakeholder, a General Pathologist, highlighted that Category G laboratories are often too small to have pathologists with specific disciplines to provide the required supervision, making General Pathologists important in this situation.
The RCPA survey reported that there are only two fully funded, unfilled General Pathology positions, one in WA and one in ACT.
Workforce model outcomes
The workforce model outcomes for General Pathology are presented in Figure 37.
[bookmark: _Ref166231457][bookmark: _Toc170132636]Figure 37: Model outcomes for General Pathologists in Australia
[image: ]
NB: the scales in the workforce model outcome graphs are not consistent across disciplines; 
graphs by discipline are not designed to be comparable; some numbers in the model outcomes may not add due to rounding
Source: HealthConsult analysis
The model forecast shows a decrease in the number of General Pathologists from 46 FTE in 2023 to 26 FTE by 2037, while the number needed to meet anticipated demand increases to 61 FTE by 2037. This results in an undersupply of 35 FTE in 2037, which is 137% above the forecast supply of General Pathologists.
The survey data indicated that an additional 7 FTE General Pathologists would be needed to meet future demand over the next five years, with a particular need indicated in Queensland (4 FTE), NSW (2 FTE) and Victoria (1 FTE). This aligns with the model outcomes, which anticipate by 2027 47 General Pathologists would be required, an increase of 8 FTE compared to what is required in 2023 (39 FTE).
Change in trainees numbers required to address the forecast gap
The model currently estimates 0.8 FTE graduating trainees per year. To address the anticipated shortfall in General Pathology in five years, an additional 2.5 FTE trainees would need to be trained each year, as demonstrated in Figure 38. However, imminent retirements in General Pathology would mean that the number of trainees needed to graduate over ten or 15 years will increase, requiring an additional 3.3 FTE trainees over the current forecast, or an increase of 0.8 FTE to bridge the gap in 2032 and 2037, respectively. 
[bookmark: _Ref166251339][bookmark: _Toc170132637]Figure 38: Additional FTE trainees required to bridge the gap in General Pathology in five, ten and 15 years
[image: ]
NB: trainee refers to the number of graduating trainees per year
Source: HealthConsult analysis
The decline in the General Pathologist workforce is a significant challenge for RCPA and will require that it examine strategies to change the General Pathology pathway that will entice registrars to undertake this training program. Alternatively, the College could look at different approaches for meeting NPAAC supervision requirements, especially in smaller laboratories in regional and rural areas, in addition to ensuring the sustainability of the future workforce in these areas. 
It is noted that the RCPA has previously tried to implement a Clinical Pathologist role that encompassed a smaller number of specialties to try and address the emerging issue within General Pathology. However, this was not successful due to a lack of registrars wanting to undertake this pathway.
Genetic Pathology
Key issues 
Genetic Pathologists represent 1% of all pathologists in Australia (see Section ‎3.1.1). Stakeholders widely identified a significant need for more Genetic Pathologists across the system. It was generally reported that the current situation represents a critical shortage. Demand for Genetic Pathology is increasing, and trends are rapidly changing. Governments are reportedly ‘pushing’ precision and preventative medicine particularly in cancer, resulting in more pressure to use genomics in pathology. 
Stakeholders flagged that the MBS is not keeping pace with the evolution of tests within genetics and genomics, which is forcing patients to self-fund tests that are not listed on the MBS. This results in some patients who require a test not being able to access it. It also impacts pathologists who spend considerable time preparing MBS submissions to have items added to the MBS. This dynamic also speaks to the latent demand for genetic testing that is not ‘visible’ through the MBS.
The emergence of new (and often increasingly complex) tests is also driving demand for Genetic Pathology. To reflect this a 20% complexity factor was applied at 4% per annum from 2023 to 2027 within the Genetic Pathology model, to reflect the decreasing number of tests that can be processed by a Genetic Pathologist due to their increasing complexity. This complexity factor was included based on guidance from the ERG.
Molecular Pathology and its intersection with genetics in most other disciplines was also raised as an issue. This creates the challenge of upskilling and extending the scope of practice of the existing pathologist workforce, as well as ensuring Molecular Pathology training is incorporated into the general curriculum for the Fellowship pathway across all disciplines. These measures will be required to ensure that the next generation of pathologists has the Molecular Pathology skills required to meet demand.
Currently (2022 data) there are no Genetic Pathologist trainees in ACT, NT, Tasmania or WA. Concern was raised that one-off funding accessed through the STP specifically to fund seven Genetic Pathologist training positions was due to expire in 2025. This would reduce the number of training positions beyond 2025 unless an additional source of funding was secured. One stakeholder informed that they had nine applicants for Genetic Pathology training, demonstrating the level of interest in the discipline, but inadequate funding to be able to support the training positions.
The survey data indicated that 6 FTE funded positions are vacant, representing 8% of all funded vacancies within Australia, or 26% (6 FTE vacancies over 23 current workforce) of the existing Genetic Pathologist workforce. The main reason provided for the vacancies was the shortage of pathologists to fill the roles emphasising the critical shortage that currently exists in this discipline.
Workforce model outcomes
[bookmark: _Hlk166766967]The workforce model outcomes for Genetic Pathologists are presented in Figure 39.
[bookmark: _Ref166578584][bookmark: _Toc170132638]Figure 39: Model outcomes for Genetic Pathologists in Australia
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NB: the scales in the workforce model outcome graphs are not consistent across disciplines; 
graphs by discipline are not designed to be comparable; some numbers in the model outcomes may not add due to rounding
Source: HealthConsult analysis
The model forecast anticipates that the shortage of Genetic Pathologists will increase over time. The projected workforce is anticipated to be 27 FTE in 2037, while 54 FTE Genetic Pathologists are expected to be required to meet the anticipated level of demand. This results in a gap of 27 FTE by 2037, which is a 101% increase in the forecast supply.
According to RCPA survey data, if funding was available, an additional 24 FTE Genetic Pathologists would be needed to meet future demand over the next five years. This represents a 141% increase in the current reported workforce. Additional positions would be needed in all jurisdictions, but most notably within Victoria which reported 11 FTE required within the next five years. This level of need is higher than the forecast supply under the workforce model assumptions, which anticipate 42 FTE Genetic Pathologists would be required in 2027, an increase of 19 FTE over the forecast workforce in 2023 (23 FTEs). 
Change in trainees numbers required to address the forecast gap
The model currently estimates 1.3 FTE graduating trainees per annum. To address the anticipated shortfall in Genetic Pathologists predicted by the model, an additional 2.6 FTE trainees would need to be trained each year over the 15-year period. To shorten the timeframe in which the gap is bridged would require 5.2 FTE trainees annually over five years as demonstrated in Figure 40.
[bookmark: _Ref166578559][bookmark: _Toc170132639]Figure 40: Additional FTE trainees required to bridge the gap in Genetic Pathology in five, ten and 15 years
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NB: trainee refers to the number of graduating trainees per year
Source: HealthConsult analysis
Haematology
Key issues
Haematologists account for approximately 30% of the pathologist workforce in Australia (see Section ‎3.1.1). It was generally agreed that the number of Haematologists across jurisdictions was reasonable. Stakeholders flagged training for Haematologists can be challenging as it requires two years of clinical experience and two years of laboratory experience. Some stakeholders identified that obtaining access to the laboratory time was sometimes difficult, especially in metropolitan areas. RCPA survey data indicated that currently there are 8 FTE vacancies in Haematology, or 10% of all funded unfilled positions in Australia, or 4.4% of the current Haematology workforce (8 FTE vacancies over 180 FTE workforce). Seven of the vacancies were reported in WA. Currently (2022 data) there are Haematology trainees in every jurisdiction within Australia.
MBS data demonstrates a downward trend in demand for Haematology services, even though Haematologists have the highest number of newly qualified Fellows of any pathology discipline. This was thought to be related to Haematologists often being fractional appointments as a significant proportion have joint qualifications with the College of Physicians. 
Data analysis, stakeholder consultation and members of the Haematology ERG confirmed that the average hours worked by Haematologists is decreasing, with anecdotal advice that approximately 20% of a Haematologist's time is spent in the laboratory. This has resulted in an adjustment factor of 1.4% per year being applied to the workforce model to continue the decreasing trend in hours worked for the next five years. Both the ERG and RCPA thought that this would likely stabilise in the future, as registrars realise that laboratory positions may not be available and that trainees become aware there is the option to undertake training in a single discipline.
[bookmark: _Ref166751045]Workforce model outcomes
The workforce model outcomes for Haematologists are presented in Figure 41.
[bookmark: _Ref166245049][bookmark: _Ref166751084][bookmark: _Toc170132640]Figure 41: Model outcomes for Haematologists in Australia
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NB: the scales in the workforce model outcome graphs are not consistent across disciplines; 
graphs by discipline are not designed to be comparable; some numbers in the model outcomes may not add due to rounding
Source: HealthConsult analysis
The model outcome for Haematology was contrary to the trend in all other disciplines and predicts a likely oversupply of Haematologists by 2037. It is anticipated that Haematologists will grow from 183 FTEs in 2023 to 271 FTEs in 2037, while the anticipated workforce required for the level of demand slightly increases from 180 FTE to 184 FTE. This means that in 2037 there is anticipated to be an oversupply of 87 FTE Haematologists.
RCPA survey data indicated that over the next five years, 37 FTE additional Haematologists would be required to meet future needs. This level of need somewhat aligns with the model for projected workforce numbers but differs from the anticipated workforce needed. An increase of 9 FTE is expected to be required by 2027 to meet demand, while the forecast workforce is anticipated to increase from 183 FTE to 209 FTE over the same period; an increase of 26 FTE. The locations identified from the survey data with the highest need for additional Haematologists were Victoria and Queensland.
Change in trainees numbers required to address the forecast gap
As noted, the workforce model indicates that the national Haematology workforce is in oversupply. The model currently estimates 9.8 FTE graduating trainees per annum. To address the anticipated surplus of Haematologists in 2037, a reduction of 6.3 FTE trainees would be needed each year over the 15-year period (Figure 42). However, the level of dual qualifications should also be monitored. If this number were to decrease this would also impact the future workforce needs, as this change would likely increase the average laboratory hours worked by a Haematologist, rather than continuing the current trend of a decrease in the average laboratory hours worked for the next five years.
[bookmark: _Ref166253250][bookmark: _Toc170132641]Figure 42: Fewer FTE trainees required to bridge the gap in Haematology in five, ten and 15 years
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NB: trainee refers to the number of graduating trainees per year
Source: HealthConsult analysis
Immunopathology
Key issues 
Immunopathologists represent approximately 5% of all pathologists in Australia (see Section Error! Reference source not found.). Stakeholders reported a shortage of Immunopathologists in most jurisdictions, noting that they were very hard to find, especially in smaller jurisdictions such as Tasmania, where all immunology work is outsourced to the mainland. There is a growing workload in public laboratories resulting from higher rates of antimicrobial resistance and more infections. Currently (2022 data) there are no Immunopathologist trainees in NT or Tasmania.
RCPA survey data indicated that there are currently 3 FTE unfilled funded Immunopathology positions, which represents 4% of all funded vacancies in Australia, or 8.6% (3 FTE vacancies over 35 FTE current workforce). The vacancies reported in the survey data were in Victoria and NSW.
Workforce model outcomes
The workforce model outcomes for Immunopathologists are presented in Figure 43.
[bookmark: _Ref166502903][bookmark: _Toc170132642]Figure 43: Model outcomes for Immunopathologists in Australia
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NB: the scales in the workforce model outcome graphs are not consistent across disciplines; 
graphs by discipline are not designed to be comparable; some numbers in the model outcomes may not add due to rounding
Source: HealthConsult analysis
The model forecast for Immunopathology demonstrates a growing undersupply. The projected workforce is anticipated to be 45 FTE in 2037, while 64 FTE Immunopathologists are required to meet the anticipated level of demand. This results in a gap of 19 FTE by 2037, which is 44% above the forecast workforce required.
RCPA survey data indicated that an additional 16 FTE Immunopathologists would be needed to meet future demand over the next five years, spread relatively consistently across jurisdictions. This level of need is slightly higher than the model outcome, which anticipates an increase of 13 FTEs would be required by 2027 (48 FTE required in 2027 compared to the 35 FTE forecast in 2032).
Change in trainees numbers required to address the forecast gap
The model currently estimates 1.5 FTE graduating trainees per annum. To address the anticipated shortfall in Immunopathology in 2037, an additional 1.5 FTE trainees would need to be trained each year over the 15-year period. To shorten the timeframe in which the gap is bridged would require 1.8 FTE over 10 years or 2.7 FTE additional trainees annually over five years, as demonstrated in Figure 44.
[bookmark: _Ref166502914][bookmark: _Toc170132643]Figure 44: Additional FTE trainees required to bridge the gap in Immunopathology in five, ten and 15 years
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NB: trainee refers to the number of graduating trainees per year
Source: HealthConsult analysis
Microbiology
Key issues
Microbiologists represent approximately 12% of all pathologists in Australia (see Section ‎3.1.1). Stakeholders noted that most Microbiologists also have qualifications in infectious diseases, with one stakeholder noting the uniqueness of joint trainees across Microbiology, Haematology, and Immunopathology within Australia. Currently (2022 data) there are no Microbiology trainees in ACT or NT.
Microbiology volumes were significantly impacted during COVID-19, which reflected the higher testing volumes during this period. Stakeholders noted that public laboratories are continuing to experience steady growth in Microbiology even though the main impacts of COVID-19 have passed. More testing is being undertaken because of availability and with the emergence of more screening tests, which is similar to AP.
Again, similar to AP there are fewer opportunities for FFSc to have an increasing role in Microbiology than in some other disciplines as they are not trained to ‘look down a microscope’.
The survey data showed that currently there are 9 FTE (or 11%) fully funded vacancies within Australia, or 5.6% (9 FTE vacancies over 160 FTE workforce). Six of these vacancies were in WA. 
Workforce model outcomes
The workforce model outcomes for Microbiologists are presented in Figure 45.
[bookmark: _Ref166505681][bookmark: _Toc170132644]Figure 45: Model outcomes for Microbiologists in Australia
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NB: the scales in the workforce model outcome graphs are not consistent across disciplines; 
graphs by discipline are not designed to be comparable; some numbers in the model outcomes may not add due to rounding
Source: HealthConsult analysis
The model forecast for Microbiologists demonstrates a growing undersupply. The projected workforce is anticipated to be 203 FTEs in 2037, while 236 FTE Microbiologists are required to meet the anticipated level of demand. This results in a gap of 32 FTEs by 2037, which is an increase of 16% over the forecast workforce.
According to RCPA survey data, an additional 27 FTE Microbiologists would be needed to meet future demand over the next five years, spread relatively evenly across jurisdictions. This level of need is slightly higher than the model outcome, which anticipates by 2027, an additional 22 FTE will be required compared to 2023 (182 FTE required in 2027 compared to the 160 FTE forecast in 2032). 
Change in trainees numbers required to address the forecast gap
The model currently estimates 7.6 FTE graduating trainees per annum. To address the anticipated shortfall in Microbiologists in 2037, an additional 2.3 FTE trainees would need to be trained each year over the 15-year period. To shorten the timeframe in which the gap is bridged would require 2.9 FTE additional trainees annually over five years, as demonstrated in Figure 46. 
[bookmark: _Ref166505870][bookmark: _Toc170132645]Figure 46: Additional FTE trainees required to bridge the gap in Microbiology in five, ten and 15 years
[image: ]
NB: trainee refers to the number of graduating trainees per year
Source: HealthConsult analysis
Key outcomes of projected future workforce for FFSc for Australia
Key issues 
In 2022 there were 215 headcount FFsc in Australia (see Section ‎3.1.2). FFSc has the highest presence in Genetic Pathology (52 headcount), followed by AP (40 headcount) and Chemical Pathology (35 headcount). The lowest FFSc were reported in General Pathology (3 headcount). RCPA survey data indicated that there are currently 18 FTE funded positions vacant in Australia for clinical scientists (including, but not limited to FFSc). Haematology had the highest number of funded vacancies, followed by AP and Chemical Pathology. By region, NT was the greatest area of need with 10 FTE or 55% of all vacancies.
Most stakeholders flagged that scientists often leave the pathology workforce as there is no clearly defined pathway for them, and they can often find better-paid positions in other sectors. This is a significant concern, as one stakeholder described scientists as the backbone of a pathology laboratory. For those who wish to become an FFSc one of the most significant barriers is that there are few funded training positions for scientists undertaking the FFSc program. The impact of non-funded training positions on FFSc trainees is the need to complete training in their own time and around other work commitments, which lengthens the time required to attain Fellowship.
Stakeholders flagged the uncertainty of how FFSc are viewed and their role in the pathology workforce, especially within the clinical environment. There are multiple pathways to attain Fellowship with the FSc (Figure 3). There is potentially a role for RCPA to promote and strengthen messaging that FFSc in diagnostic roles have achieved Fellowship via the examination pathway, to create greater acceptance within the pathology workforce. 
Developing scope of practice statements that outline what responsibilities an FFSc can undertake in a diagnostic role would provide greater clarity of their role and function in the workforce (noting that this will likely vary by discipline). Scope of practice statements may also allow FFSc to operate to the top of their scope of practice and thereby alleviate pressure on pathologists. An example of this is the initiative by RCPA to develop a specimen ‘cut-up’ training program that allows scientists to upskill in this area and thus relieve AP and registrars of this function. However, any initiatives need to maintain the distinction that an FFSc is not a pathologist and is not a substitute for a qualified pathologist.
Several jurisdictions flagged that they are pursuing different training and development opportunities for scientists; often working in conjunction with RCPA.
Mechanisms to increase the number of FFSc would strengthen the pathology workforce and support being able to meet future demand. However, similar to the pathologist workforce, there is a need for adequate funding to be able to achieve this. Additional funding is required to support training programs to increase the number of FFSc and to support an increase in the number of positions available for FFSc once Fellowship has been obtained.
Workforce model outcomes
Figure 47 presents the outcomes of the model for all FFSc within Australia. 
[bookmark: _Ref166662489][bookmark: _Toc170132646]Figure 47: Model outcomes for total FFSc workforce in Australia 

NB: some numbers in the model outcomes may not add due to rounding
Source: HealthConsult analysis
The current workforce is projected to decrease from 218 headcount in 2023 to 184 headcount by 2037 (Figure 47). However, by 2037 the number of FFSc required to meet the level of demand will increase to 336 headcount. The model outcome shows significant growth in undersupply, reaching 151 headcount by 2037 (a shortfall of 82%). This is a significant concern for a workforce that is already under-resourced.
The RCPA survey reinforced this shortage and found that if funding was available there was a perceived need for an additional 220 FTE clinical scientists over the next five years to meet expected demand within Australia (including, but not limited to just FFSc). By discipline, the areas of greatest need in the survey were AP (21%) and Chemical Pathology (18%), and by region in Queensland (39%) and Victoria (25%).
Change in trainees numbers required to address the forecast gap
The model currently estimates 6 headcount graduating trainees per annum. To address the anticipated shortfall modelled for FFSc in Australia in 2037 an additional 12 headcount trainees would need to be trained each year over the next 15 years. To shorten the timeframe in which the gap is bridged would require 13 headcount over 10 years or 15 headcount over five years of additional trainees annually as demonstrated in Figure 48. 
[bookmark: _Ref166662555][bookmark: _Toc170132647]Figure 48: Additional trainees (headcount) required to bridge the gap in FFSc in five, ten and 15 years
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NB: trainee refers to the number of graduating trainees per year
Source: HealthConsult analysis
[bookmark: _Ref166772470]Recommendations for the Australian workforce
This section presents the recommendations that have been developed to support the sustainability of the pathology workforce in Australia. The recommendations have been presented to the RCPA Board, ERG, State and Regional Councillors as well as the RCPA project team. The recommendations have been grouped into three categories:
Recommendations for funding to support workforce sustainability (recs 1-3)
Recommendations for workflows, roles and responsibilities (recs 4-6) and
Recommendations to address specific issues (rec 7-8)
Recommendations for funding to support workforce sustainability
Three recommendations could be considered to improve the sustainability of the pathology workforce through changes to funding arrangements. They include:
Recommendation 1: Advocate to the Australian Government for increased access to funding for training positions 
Recommendation 2: Advocate to jurisdictional Governments for an increase in access to funding for training positions.
Recommendation 3: Continue advocacy for all MBS fees for pathology items to receive annual indexation, for MBS items to be fit for purpose and reflect costs of service provision, and inclusive of new tests as they evolve

[bookmark: _Hlk168582669]Recommendation 1: Advocate to the Australian Governments for increased access to funding for training positions
	[image: ]Proposed recommendation
	Continue to advocate to the Commonwealth Government to increase access to, and availability of, STP and other funding streams that support training in Australia. 

	[image: ]Issues/challenges that would be addressed
	Training: additional funding would allow more training positions to be created, thus increasing the pipeline of pathologists needed to address current shortages and meet future demand
Training setting: training for pathologists is different to many other medical specialties in that for most disciplines the pathologist is not required to be in the same location as the patient, therefore an effective use of training funding is to allocate to metropolitan laboratories, as they conduct the required range and volume of tests and are therefore best placed to support robust training.

	[image: ]Discipline(s) and/or jurisdiction(s) impacted
	All disciplines
All jurisdictions in Australia 

	[image: ]Implications to consider with this recommendation
	Advocate to the Australian Government to increase access to STP funding to: 
Broaden the STP policy and guidelines to allow STP funding to be allocated to training positions in metropolitan public laboratories. This would help to ensure the delivery of a sustainable training pipeline, noting the differences in pathology training models relative to many other medical specialties; noting that rural and regional patients are serviced by metropolitan pathologists
Increase the prioritisation of STP funding to pathology, to address the current critical workforce shortage 
Increase the overall level of funded STP positions allocated to pathology to grow the training pipeline to meet future needs, in both the public and private sectors
Advocate for increased access to other Australian Government funding sources for pathology training positions:
Draw on the outcomes of this review to highlight the current and future workforce shortage impacting the likely ability to meet future demand for pathology services, and the need for dedicated funding for additional training positions supported by adequate supervision

	[image: Priorities with solid fill]Suggested priority
	High priority as the funding for training positions is essential to be able to meet future demand for pathology services. Accessing additional government funding would allow the creation of more training positions where they are most needed. This would address the current challenges that were reported around increasing the training pipeline to generate the number of pathologists required to meet current and future demand.




Recommendation 2: Advocate to jurisdictional Governments for an increase in access to funding for training positions
	[image: ]Proposed recommendation
	Continue to advocate to jurisdictional Governments for increased access to additional funding to be appropriated specifically for pathology training positions

	[image: ]Issues/challenges that would be addressed
	Training: additional funding could allow more public sector training positions to be created, thus increasing the pipeline for pathologists needed to address current shortages and meet future demand
Supervision: the current shortage in the pathology workforce requires an increase in the number of trainees. This is dependent on an adequate level of pathologists to provide supervision, which currently constrains trainee throughput.

	[image: ]Discipline(s) and/or jurisdiction(s) impacted
	All disciplines
All jurisdictions in Australia 

	[image: ]Implications to consider with this recommendation
	Advocate to jurisdictional Governments for funding to support training positions in pathology highlighting the following issues:
The current and predicted future shortages are likely to mean future demand for pathology services cannot be met without funding for additional training positions
Funding for training needs to be quarantined within providers so that it is not lost within the overall pathology budget
Funding for both the training positions and supervision needs to be considered

	[image: Priorities with solid fill]Suggested priority
	High priority as additional funding is essential to increase the training pipeline required to meet future demand for pathology services





Recommendation 3: Continue advocacy for all MBS fees for pathology items to receive annual indexation, for MBS items to be fit for purpose and reflect costs of service provision, and inclusive of new tests as they evolve 
	[image: ]Proposed recommendation
	RCPA continues advocacy to the Commonwealth Government to review MBS fees for pathology items and highlights the need for a broad review of MBS items to assess if they are fit for purpose, including if reflective of the current cost of service provision., It is noted that in the course of this review, the 2024-25 Commonwealth Budget announced the reintroduction of annual indexation for selected pathology services (including Haematology, Immunology and AP service groups) from 1 July 2025

	[image: ]Issues/challenges that would be addressed
	Funding was a major issue identified as restricting the growth of the pathology workforce especially for the private sector, limiting the ability to invest in infrastructure. Additionally, most public sector funding for pathology is based on the MBS schedule and therefore the MBS fee level has a flow-on effect
Sustainability of pathology services under the current MBS schedule, including if the current MBS items and fees reflect the services they are funding
Training: additional funding could allow more training positions to be created, thus increasing the pipeline of pathologists needed to address shortages and meet future demand. It would also contribute to ensuring an adequate number of pathologists to supervise trainees

	[image: ]Discipline(s) and/or jurisdiction(s) impacted
	All disciplines
All jurisdictions in Australia 

	[image: ]Implications to consider with this recommendation
	Continue to advocate to the Commonwealth Government for annual indexation for all pathology services, by highlighting:
The need for annual indexation for all pathology fees including Chemical Pathology, Microbiology and Genetic Pathology not included in the recent Budget announcement. Indexation on these items would support the ability to grow the workforce to meet demand in disciplines where significant shortages exist across both the public and private sector
The need for a broad review of current pathology MBS items and fees to assess if they reflect the current services provided, especially with the emergence of new tests/techniques, the growing level of complexity and additional reporting requirements
Current funding levels are limiting the capacity to invest in infrastructure that would improve the efficiency of pathology services
The impact of time lags between when a new test is established to when it is added to the MBS on equitable access to the test, which may potentially impact the health of individuals.

	[image: Priorities with solid fill]Suggested priority
	High priority as after the stagnating income sourced from MBS fees for nearly three decades, all pathology services need annual indexation rather than selected services, as limited funding was considered one of the most significant contributing factors to the current critical shortage, and unless addressed, the lack of growth in MBS fees will directly impact the future sustainability of the pathology workforce.



Recommendations to improve workflows, roles and responsibilities
This section presents three recommendations that could be considered to improve the sustainability of the pathology workforce through changes to workflows, roles and responsibilities.
The workforce modelling predicts that there will not be enough pathologists in almost all disciplines (except for Haematology) to meet the expected level of demand in Australia. The reasons for the predicted shortages are multifactorial and include the length of the training pipeline and funding shortfalls (for training positions and additional positions for qualified Fellows to transition to after the completion of training) in both the public and private sectors. The results of recent studies,[footnoteRef:8] [footnoteRef:9] along with stakeholder consultations, also highlighted high rates of turnover and burnout across the pathology workforces.  [8:  RCPA. (2023). RCPA/Victorian Department of Health Pathology Workforce Review.]  [9:  KBC Australia (2018). ‘Pathologist and Senior Scientist Workforce Modelling Final Report July 2018’, RCPA.] 

Therefore, recommendations to improve the efficiency of pathologist workflows are proposed to provide additional capacity within the existing workforce. The following recommendations are detailed below:
Recommendation 4: Develop a pathology technology and innovation plan as a ‘road map’ to support increased efficiency 
Recommendation 5: Add new roles to the pathology workforce to capitalise on the benefits of technology 
Recommendation 6: Streamline the SIMG pathway.


Recommendation 4: Develop a pathology technology and innovation plan as a ‘road map’ to support increased efficiency
	[image: ]Proposed recommendation
	Develop a pathology technology and innovation plan as a ‘road map’ to support increased efficiency, supported by research and evaluation

	[image: ]Issues/challenges that would be addressed
	AI and digital pathology: explore the feasibility of adopting new technologies by undertaking further research and validation of the ways AI and digital pathology could be implemented to maximise the efficiency, accuracy and standardisation of the workforce, noting the current limitations of AI use in pathology
Workload pressures on the current workforce: embracing technology may support the workforce to alleviate current pressures due to workforce shortages, and provide greater flexibility in where services are delivered (for some disciplines). It should be noted that technological change is not expected to reduce the need for the pathology workforce.
Culture and work patterns: efficiencies generated through technology may support the growing trend among the workforce for greater work-life balance
Complexity and demand: embracing technology may generate process efficiencies that should go some way to counterbalance the impact of growing complexity and demand for pathology services

	[image: ]Discipline(s) and/or jurisdiction(s) impacted
	All disciplines
All jurisdictions in Australia

	[image: ]Implications to consider with this recommendation
	Research and assess the applicability of digital and AI tools that may be potential options to support the pathology workforce, as an initial planning step
Develop a pathology technology and innovation plan as a ‘road map’ to identify what technology tools should be adopted, how and by whom, and to improve pathology workflows, ensuring that appropriate standards and guidelines are developed to support the initiatives, noting that the benefits of AI are expected to accrue in the longer term as the technology is further developed for use in pathology services
The technology and innovation plan should have regard to broader national frameworks such as the National Digital Health Strategy and The Digital Health Blueprint and Action Plan 2023-2033.
It will be critical to bring together the right mix of experience, knowledge and skill sets to develop the plan and test the options that are proposed.
Secure the investment of funds required to develop the plan through RCPA budgets or advocacy to government(s). Ensure that this is separate from other funding needed to develop pathology services such as funding for additional training positions and indexation for MBS items.
Adopt a national approach to consultation and research to develop the plan, to ensure consistency in implementation and rollout, system interoperability and to identify economies of scale.
Develop a robust change management plan, and educate all members of the pathology workforce to maximise the benefits that can be derived from the plan

	[image: Priorities with solid fill]Suggested priority
	High priority as technology is and may continue to be a significant presence in the future for pathology, it is important to be at the forefront to guide the change and ensure that the technology is used appropriately, that the process is well managed and the opportunities available are harnessed to obtain the greatest positive impact on the pathology workforce. RCPA is well-placed to be the facilitator of this change.




Recommendation 5: Add new roles to the pathology workforce to capitalise on the benefits of technology
	[image: ]Proposed recommendation
	Support the implementation of the technology and innovation ‘road map’ by continuing to add new roles in bioinformatics, data analytics and software engineers to the pathology workforce to access and capitalise on the benefits of technology.

	[image: ]Issues/challenges that would be addressed
	As per recommendation 4, i.e.:
improve efficiency
alleviate workload pressures
improve culture/work patterns, and 
counterbalance the impact of growing complexity and demand.

	[image: ]Discipline(s) and/or jurisdiction(s) impacted
	All disciplines
All jurisdictions in Australia 

	[image: ]Implications to consider with this recommendation
	Planning for this recommendation will need to be considered within the pathology technology and innovation ‘road map’, to specify the type and mix of additional skills and professionals that will be required to optimise the usage of technology, noting the work that has been undertaken within the FFSc workforce to recruit bioinformaticians.
Need to assess the current capabilities of the pathology workforce and the capabilities that will be required in the future to understand the gaps that need to be addressed.
Consider processes to allow for greater engagement with IT professionals working in the pathology workforce, including RCPA-facilitated forums to disseminate and share learnings.
Planning work should aim to identify what skills can be ‘added on’ to those of existing pathologists (without adding significantly to workload), and what new professionals need to be included. 
Planning will also need to consider how any new roles will be integrated and function effectively within the existing pathology roles
Funding sources for new positions will need to be identified. The Commonwealth Government’s Quality Use of Diagnostics, Therapeutics and Pathology Program could be explored as an avenue to pilot alternative workforce models as a ‘proof of concept’.

	[image: Priorities with solid fill]Suggested priority
	Medium priority as defining the future composition for the pathology workforce is complementary to the pathology technology and innovation plan ‘road map’. Undertaking this long-term planning will support the future-proofing of the pathology workforce.




Recommendation 6: Streamline the SIMG pathway, while ensuring compliance with existing standards
	[image: ]Proposed recommendation
	Review the SIMG pathway to identify opportunities to streamline the process by which internationally trained pathologists are assessed, and the duration of training required to be completed to attain RCPA Fellowship. Any change in the process must maintain appropriate skill level, orientation and onboarding to ensure the quality of service delivery and patient safety is maintained

	[image: ]Issues/challenges that would be addressed
	Workload pressure: by streamlining the process to allow specialists with qualifications obtained in other countries to work in Australia in line with the Independent Review of Australia’s Regulatory Settings Relating to Overseas Health Practitioners (‘the Kruk review’).
Training burden: any opportunity to reduce the length of training required will reduce the training burden on trainees and supervisors.

	[image: ]Discipline(s) and/or jurisdiction(s) impacted
	All disciplines
All jurisdictions in Australia 

	[image: ]Implications to consider with this recommendation
	Review the application process for SIMGs to identify opportunities to reduce the administrative burden of completing the application process. This could increase the number of SIMGs applying to obtain Fellowship with the RCPA while ensuring that the current standards are maintained.
Review current training in other countries to see if additional alignments are identified to the Australian standards and therefore completion can be recognised by RCPA while ensuring that the current standards are maintained.
Assess opportunities and practicality of creating a ‘fast-track’ training option for certain SIMGs to attain Fellowship with the RCPA, thus bringing forward when they can enter the workforce as fully qualified pathologists, especially for disciplines with the greatest shortages.
Any change in the process must maintain appropriate skill level, incorporating orientation and onboarding to ensure the quality of service delivery and patient safety is maintained

	[image: Priorities with solid fill]Suggested priority
	High priority as reducing the time taken for SIMGs to attain Fellowship with the RCPA provides a direct increase in the number of pathologists in the workforce contributing to alleviating the current shortage viewed as critical in some areas.



Recommendations to address specific issues
This section presents two recommendations that could be considered to address specific issues relating to disciplines. The following recommendations are detailed below:
Recommendation 7: Strategic review of future requirements for Molecular Pathology 
Recommendation 8: Develop a strategic approach to the future of General Pathology discipline 

Recommendation 7: Strategic review of future requirements for Molecular Pathology
	[image: ]Proposed recommendation
	Conduct a strategic review of future requirements for Molecular Pathology

	[image: ]Issues/challenges that would be addressed
	Shortages of pathologists with Molecular Pathology skills in the workforce: this recommendation would aim to increase pathologists with Molecular Pathology skills across all disciplines by incorporating molecular training into the general curriculum for each discipline (noting this has commenced in some disciplines, but the pace of implementation needs to be accelerated), and providing opportunities for existing pathologists to expand their scope in Molecular Pathology as it pertains to their discipline

	[image: ]Discipline(s) and/or jurisdiction(s) impacted
	All disciplines
All jurisdictions in Australia 

	[image: ]Implications to consider with this recommendation
	A strategic review of future Molecular Pathology requirements should consider:
where Molecular Pathology services are required and who is best placed to deliver them, noting the crossover between those specialising in Molecular/Genetic Pathology (Genetic Pathologists) and most other pathology disciplines
development of an operating model for the delivery of Molecular Pathology i.e. is a centralised model optimum or is quality of care enhanced through localised service delivery?
training options such as:
· incorporating Molecular Pathology into the general curriculum across all pathology disciplines, noting that there may be challenges with the supervision of these modules under the traditional apprenticeship model due to the low number of pathologists who currently hold scope in Molecular
· ensuring that Molecular Pathology modules across different disciplines align with a common focus and direction where appropriate
· increasing the scope of practice of pathologists in other disciplines in Molecular Pathology as it pertains to their speciality
understanding how the challenges presented by Molecular Pathology are being addressed internationally as part of model design

	[image: Priorities with solid fill]Suggested priority
	High priority as Molecular Pathology is a ‘hot topic’ with growing demand and the evolution of pathology seeing genetic and genomic testing impacting all disciplines. Planning for the future of this service is essential. RCPA is well placed to facilitate the development of the map to guide the future direction.




Recommendation 8: Develop a strategic approach to the future of General Pathology discipline
	[image: ]Proposed recommendation
	Develop a strategic approach to the future of the General Pathology discipline to guide decision-making around its role in the pathology workforce

	[image: ]Issues/challenges that would be addressed
	Shortages of pathologists within General Pathology: General Pathologists are decreasing in number. General Pathology has the highest age profile of any discipline in the pathology workforce (42.2% aged 65 or over in Australia). The number of trainees is decreasing, with some jurisdictions having no trainees in General Pathology. This is thought to be linked to the amount of information that needs to be imparted to each trainee. Some stakeholders have suggested that the General Pathologist pathway may not exist in 15 years
Supervision requirements: the role that General Pathologists play in ensuring compliance with supervision requirements under NPAAC, especially in rural and regional laboratories

	[image: ]Discipline(s) and/or jurisdiction(s) impacted
	All disciplines
All jurisdictions in Australia 

	[image: ]Implications to consider with this recommendation
	A detailed review of the future of General Pathology should:
Determine the future role of General Pathology as a discipline in the pathology workforce covering:
· review the role and function of General Pathologists, identifying changes required to make the discipline more relevant in the current environment
· identify opportunities to streamline the broad-spectrum training across multiple disciplines required to be undertaken by General Pathology trainees
· identify strategies to promote and recruit General Pathology trainees
Consider the role of General Pathologists in respect of:
· How compliance is achieved with the current supervision requirements under NPAAC, especially in regional and rural laboratories
· Impact on other disciplines in the pathology workforce and on the delivery of pathology services outside of major cities, including on how is best met in these areas.

	[image: Priorities with solid fill]Suggested priority
	Medium priority as while General Pathology is currently part of the pathology workforce, in the coming 10 to 15 years is likely to decrease in presence, due to the age of the current General Pathologists and the lack of registrars undertaking the General Pathology training pathway. Changes in the approach to General Pathology will need to be implemented to ensure General Pathology remains part of the future pathology workforce.



[bookmark: _Toc170132587]Summary of recommendations
This Chapter presents a summary of the recommendations that have been developed to address key issues, gaps and opportunities that have been identified.
The recommendations that have been developed have been workshopped with the RCPA Board, ERGs, RCPA project team and other key stakeholders. 
The focus of the recommendations is to address issues that have been identified to support the sustainability of the workforce. Table 3 summarises the recommendations and the role of RCPA in progressing each option. 

[bookmark: _Ref167716289][bookmark: _Toc170132593]Table 3: Summary of recommendations and role of RCPA
	[bookmark: _Hlk168586867]Recommendation 
	Priority
	Role of RCPA in progress recommendation

	Recommendation 1: Advocate to the Australian Government for increased access to funding for training positions
Continue to advocate for the Commonwealth Government to increase access to, and availability of, STP and other funding streams that support training in Australia. 
	High
	RCPA's role is to lobby the Commonwealth Government of Australia for additional funding for training positions in Australia

	Recommendation 2: Advocate to jurisdictional Governments for an increase in access to funding for training positions
Continue to advocate to jurisdictional Governments for increased access to additional funding to be appropriated specifically for pathology training positions
	High
	RCPA's role is to lobby the Australian Government for additional funding for training positions in pathology

	Recommendation 3: Continue advocacy for all MBS fees for pathology items to receive annual indexation, for MBS items to be fit for purpose and reflect costs of service provision, and inclusive of new tests as they evolve 
RCPA continues advocacy to the Commonwealth Government to review MBS fees for pathology items and highlights the need for a broad review of MBS items to assess if they are fit for purpose, including if reflective of the current cost of service provision., It is noted that in the course of this review, the 2024-25 Commonwealth Budget announced the reintroduction of annual indexation for selected pathology services (including Haematology, Immunology and AP service groups) from 1 July 2025
	High
	RCPA's role is to continue to advocate to the Commonwealth Government of Australia for annual indexation for MBS fees relating to pathology services and for fees to be set at an adequate level 
Additionally, highlight the impact of time lags between when a new test is established and when it is added to the MMBS

	Recommendation 4: Develop a pathology technology and innovation plan as a ‘road map’ to support increased efficiency
Develop a pathology technology and innovation plan as a ‘road map’ to support increased efficiency, supported by research and evaluation
	High
	RCPA's role is to facilitate the research, evaluation and development of the technology roadmap for Australia 
RCPA’s role is to work with Governments at all levels, Commonwealth states and territories to achieve system consistency and system interoperability 

	Recommendation 5: Add new roles to the pathology workforce to capitalise on the benefits of technology
Support the implementation of the technology and innovation ‘road map’ by continuing to add new roles in bioinformatics, data analytics and software engineers to the pathology workforce to access and capitalise on the benefits of technology.
	Medium
	RCPA's role is to facilitate identifying the additional roles that will be required, how to engage with them, and ensure guidance and standards, where appropriate, are in place 

	Recommendation 6: Streamline the SIMG pathway, while ensuring compliance with existing standards
Review the SIMG pathway to identify opportunities to streamline the process by which internationally trained pathologists are assessed, and the duration of training required to be completed to attain RCPA Fellowship. Any change in the process must maintain appropriate skill level, orientation and onboarding to ensure quality of service delivery and patient safety is maintained
	High
	RCPA to undertake a review of the current SIMG pathway to ascertain if there are opportunities to streamline the process for internationally trained medical specialists to enter the Australian workforce
Potentially apply to access grant monies to support this project, such as a Quality Use of Pathology Program (QUPP) grant 

	Recommendation 7: Strategic review of future requirements for Molecular Pathology
Conduct a strategic review of future requirements for Molecular Pathology
	High
	RCPA's role is to facilitate a review of future requirements of Molecular Pathology in Australia. Implementing identified training needs to extend the scope of practice of existing pathologists and incorporate it in the general curriculum content for training pathways where relevant. However, noting that the development of an operating model for Molecular Pathology is beyond the remit of the RCPA, as they cannot alter how services are delivered

	Recommendation 8: Develop a strategic approach to the future of General Pathology discipline
Develop a strategic approach to the future of the General Pathology discipline to guide decision-making around its future role in the pathology workforce
	Medium
	RCPA's role is to facilitate a review of the current General Pathology discipline to determine its role and function in the future of the pathology workforce




[bookmark: _Toc170132588][bookmark: _Ref166772761]Workforce plan
This Chapter draws on the recommendations to present a workforce plan to address the current and predicted continuing shortage of pathologists in the Australian workforce.
Current challenge
This report has demonstrated that there is a critical shortage of pathologists. The issue has been widely acknowledged since the 2018 review undertaken by KBC, especially as there has been minimal growth in the number of trainees over the past six years (an increase of three headcount trainees or 0.6% from 2017 to 2022, see Figure 9). Thus, the problem which is already acknowledged to be critical will continue to exacerbate into the future unless action is taken.
At the broadest level, strategies for action can be considered in two categories:
Strategies to increase the workforce: these strategies focus on increasing the pipeline to grow the number of pathologists in the Australian workforce to meet the anticipated level of demand.
Strategies to reduce the workload: these strategies look at reducing the workload so that the pathologists in the workforce are better able to service the increasing level of demand
The strategies described here draw on the recommendations that have been presented in Section ‎4.4.
Strategies to address current workforce shortages
The strategies are presented for the whole pathologist workforce, as the challenges being faced are mostly consistent across the pathology sector and it is considered that the strategies are equally applicable across disciplines.
Strategies to increase the workforce
Table 4 presents the strategies focused on increasing the number of pathologists in Australia to ensure a sustainable pathology workforce able to meet future demand.
[bookmark: _Ref168644940][bookmark: _Toc170132594][bookmark: _Hlk168645083]Table 4: Strategies to address increasing the number of pathologists in the Australian workforce
	Strategy 
	Priority
	Timing 

	Strategy 1: Increase the number of trainees to ensure the training pipeline can support the anticipated level of future demand
Increasing the number of trainees will directly result in more qualified pathologists who have obtained Fellowship with the RCPA and can enter the Australian pathology workforce. This strategy is to increase the number of trainees to the level required to meet future demand in Australia. Three options are presented over various time periods: 
To redress the issue within a five-year time period, an additional 31.1 FTE trainees would be required over the current 65.4 FTE, taking the total pathology trainees to 96.5 FTE trainees each year, or
To redress the issue within a 10-year time period, an additional 20.7 FTE trainees would be required over the current 65.4 FTE, taking the total pathology trainees to 86.1 FTE trainees each year, or
To redress the issue within a 15-year time period, an additional 21.4 FTE trainees would be required over the current 65.4 FTE, taking the total pathology trainees to 86.8 FTE trainees each year
The above number relates to Australia in total, however, a breakdown of the number of trainees by discipline is presented in ‎Appendix B.
	High
	Short to medium term (2-10 years)
(dependent on the time option selected for this strategy and securing the funding needed to implement)

	Strategy 2: Advocate to the Australian Government for increased access to funding for training positions
Increasing the number of trainees requires additional funding. This strategy is to advocate to the Australian Government to increase the funding provided to pathology training positions. Currently, the Australian Government funds the STP program, however, the allocation and operational guidelines do not suit the pathology specialty.
Specifically, pathology services operate on a predominantly centralised service model, therefore the current STP guidelines need to be broadened to allow allocation of funding to training positions in metropolitan public laboratories. This would acknowledge the difference in pathology training models relative to many other medical specialties; especially as rural and regional patients are serviced by metropolitan pathologists.
Thus, increased priority and access to STP funding for pathology training positions in metropolitan settings is required to support increases in training positions to the levels specified in Strategy 1.
Additionally, it is noted that some STP funding such as the Flexible Approach to Training in Expanded Setting (FATES) is allocated as time-limited funding and makes planning for a sustainable trainee pipeline challenging.
	High
	Immediate 
(1-2 years)

	Strategy 3: Advocate to State and Territory Governments for an increase in access to funding for training positions
Increasing the number of trainees requires additional funding. This strategy is to advocate to State and Territory Governments to increase access to additional funding, specifically appropriated for pathology training positions. Training funding needs to not only be applied to trainee positions but also to ensure that training positions have the supervision required. State and Territory funding is required to support increases in the number of trainees to the levels specified in Strategy 1.
	High
	Immediate
(1-2 years)

	Strategy 4: Continue advocacy for all MBS fees for pathology items to receive annual indexation, for MBS items to be fit for purpose and reflect costs of service provision, and inclusive of new tests as they evolve
The stagnation of fees on the MBS for pathology for the best part of three decades has contributed to the current workforce shortage, by restricting the growth of the pathology workforce especially for the private sector, limiting the ability to invest in infrastructure, improve efficiency and evolve pathology services. Additionally, most public sector funding for pathology is based on the MBS schedule and therefore the MBS fee level has a flow-on effect.
This strategy is for the RCPA to continue advocacy to the Australian Government to undertake a broad review of MBS items and fees for pathology services to assess if they are fit for purpose, including if they reflect the current cost of service provision, and to develop processes to ensure that new tests are incorporated onto the MBS on a timely basis.
It is noted that the 2024-25 Commonwealth Budget announced the reintroduction of annual indexation for selected pathology services from 1 July 2025.
	High
	Immediate
(1-2 years)

	Strategy 5: Streamline the SIMG pathway, while ensuring compliance with existing standards
In addition to increasing the number of training positions in Australia, more pathologists could be sourced from overseas. In the current international environment, where there is a worldwide shortage of pathologists, the processes to apply to be recognised by the RCPA to be able to work in Australia need to be as efficient and streamlined as possible, while ensuring the current standards are maintained.
This strategy is to review the existing SIMG pathway to identify opportunities to streamline the process by which internationally trained pathologists are assessed, and the duration of training required to be completed to attain RCPA Fellowship. Any change in the process must maintain appropriate skill level, orientation and onboarding to ensure the quality of service delivery and patient safety is maintained.
	High
	Short to medium-term
(2-10 years)





Strategies to reduce workload 
Table 5 presents the strategies focused on reducing the workload for pathologists in Australia to meet future demand. These strategies are designed to allow a higher volume of tests to be processed per pathologist.
[bookmark: _Ref168645157][bookmark: _Toc170132595]Table 5: Strategies to decrease the workload of pathologists in Australia
	Strategy 
	Priority
	Timing 

	Strategy 6: Develop a pathology technology and innovation plan as a ‘road map’ to support increased efficiency
This strategy is to develop a pathology technology and innovation plan as a ‘road map’ to support increased efficiency within the pathology sector, supported by research and evaluation. Better use of technology may alleviate the workload pressure on pathologists.
Exploration and evaluation of the feasibility of adopting new technologies need to be undertaken to validate the ways AI and digital pathology could be employed to maximise the efficiency, accuracy and standardisation of pathology service delivery (noting the current limitations of AI use in pathology). This research could be used to inform the development of a ‘road map’ to improve pathology workflows, ensuring that appropriate standards and guidelines are developed to support the initiatives. It will be critical to bring together the right mix of experience, knowledge and skill sets to develop the plan and test the options that are proposed
The technology and innovation plan should have regard to broader national frameworks such as the National Digital Health Strategy and The Digital Health Blueprint and Action Plan 2023-2033.
	High
	Short to medium-term
(2-10 years)

	Strategy 7: Add new roles to the pathology workforce to capitalise on the benefits of technology
This strategy focuses on supporting the implementation of the technology and innovation ‘road map’ by continuing to add new roles such as bioinformatics, data analytics and software engineers to the pathology workforce to access and capitalise on the benefits of technology. The creation of these extra positions has the potential to alleviate the workload pressure on pathologists.
The ‘road map’ developed in Strategy 6 will likely see the continuing emergence of professionals other than pathologists and traditional scientists being active in the delivery of pathology services. A needs assessment of the pathology workforce is required to identify the capabilities required and who is best placed to provide them. The integration process will need to be planned, including mechanisms for the additional professionals to engage with the RCPA. 
	Medium
	Medium to long-term
(10-15 years)

	Strategy 8: Strategic review of future requirements for Molecular Pathology
There is a growing crossover between Molecular/Genetic Pathology and most other disciplines. Therefore, there is a need to determine where (by discipline) Molecular Pathology is required, and how and who is best placed to deliver these services.
The focus of this strategy is to conduct a strategic review of future requirements for Molecular Pathology. The aim is to increase the number of pathologists who have skills in Molecular Pathology within the pathology workforce, thereby alleviating some of the current workload pressure on Genetic Pathologists, which is one of the disciplines of critical shortage.
This can be achieved by incorporating Molecular Pathology training into the general curriculum for each discipline (noting this has commenced in some disciplines, but the pace of implementation needs to accelerate), and providing opportunities for existing pathologists to expand their scope in Molecular Pathology as it pertains to their discipline.
	High
	Short to medium-term
(2-10 years)

	Strategy 9: Develop a strategic approach to the future of General Pathology discipline
Currently, the presence of General Pathologists in the pathology workforce is diminishing. General Pathologists have the highest age profile of any discipline combined with a decreasing number of trainees entering the General Pathology training pathway. These characteristics will lead to significant shortages of General Pathologists.
This strategy is to develop a strategic approach to determining the future role of the General Pathology discipline in the pathology workforce. This incorporates identifying changes that may need to be made to make the discipline more sustainable, and how to promote and recruit trainees to this training pathway. The strategy will need to consider how General Pathologists contribute to compliance with the NPAAC supervision requirements and support the delivery of pathology services in rural and regional locations.
	Medium
	Short to medium-term
(2-10 years)



Timeline
	
	
	Immediate (1-2 years)
	Short term (2-5 years)
	Medium term (5-10 years)
	Long term  (10-15 years)
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[bookmark: _Ref170129903][bookmark: _Ref170129973][bookmark: _Ref170130531][bookmark: _Ref170131085][bookmark: _Ref170131113][bookmark: _Ref170132049][bookmark: _Toc170132589]Sensitivity analysis
This Appendix explores how changes to the model parameters (called scenarios) may change the outcomes of the workforce analysis. The scenarios are informed by publicly available issues, input from the RCPA Board and ERGs, consultations with key stakeholders and the RCPA.
Each scenario will be presented as an alternative model outcome for the future pathology workforce compared to the original base model. 
[bookmark: _Ref167097040]Scenario 1: Increases in future demand 
Statistical analysis in the form of confidence intervals (CIs) was initially run on demand forecasting to determine the potential variation in demand to be tested for scenario 1, expecting a variation of 5-10%. CIs describe the variance of the demand forecast by providing a range of estimates above and below the forecast value, with 95% certainty that the actual value falls within this range. The results of the statistical analysis indicated a high level of forecast accuracy, with the upper and lower bounds at less than 0.9% of actual demand value over the next ten years (Table 6). As a result, a 5% variation in demand was chosen for scenario 1 and tested across the pathology workforce models.
[bookmark: _Ref167716323][bookmark: _Toc170132596]Table 6: 95% confidence intervals for the Australian total demand forecast
	CI
	2024
	2025
	2026
	2027
	2028
	2029
	2030
	2031
	2032

	Lower bound
	288,428,321
	295,339,504
	301,614,950
	312,958,388
	320,267,315
	326,144,051
	337,885,242
	344,795,467
	351,069,962

	Actual
	291,070,683
	298,003,090
	304,299,924
	315,665,246
	322,995,882
	328,894,487
	340,658,039
	347,590,446
	353,887,279

	Upper bound
	293,713,045
	300,666,676
	306,984,897
	318,372,104
	325,724,449
	331,644,923
	343,430,835
	350,385,425
	356,704,597

	± value as a % of actual
	0.9%
	0.9%
	0.9%
	0.9%
	0.8%
	0.8%
	0.8%
	0.8%
	0.8%


Source: HealthConsult analysis of MBS data
Under scenario 1:
demand increased (by 5%)
the forecast workforce remained the same in each model
the required workforce grew, thus increasing the workforce gap. Results across each model are described in the following sections. 
Impact on the Australian pathologist model 
Figure 49 compares the required workforce and workforce gap in the original model (i.e. the base model presented in the body of the report) to the model under scenario 1, which incorporates a 5% increase in demand. The workforce gap increased from a 122 FTE gap under the original model in 2027, to a 209 FTE gap under scenario 1, an increase of 87 FTEs, or 71.3%. The workforce gap under scenario 1 was larger than the original model in all years, reaching 401 FTE in 2037 compared to 291 FTE under the original model. This is an increase of 110 FTE or 38%. 
[bookmark: _Ref167718549][bookmark: _Toc170132648]Figure 49: Outcomes of the Australian pathologist total model under scenario 1 compared to the original model

Source: HealthConsult analysis
Impact on the Australian FFSc model
Increasing demand by 5% under scenario 1 increased the required FFSc workforce in 2037 to 353 FFSc which was 17 headcount or 5% higher than the original model (336 FFSc) (Figure 50). The workforce gap under scenario 1 was higher than under the original model for all future modelled years (2024-2037), with the scenario 1 gap reaching 168 headcount in 2037, compared to the 151 headcount gap of the original model. 
[bookmark: _Ref166683184][bookmark: _Toc170132649]Figure 50: Outcomes of the Australian FFSc model under scenario 1 compared to the original model

Source: HealthConsult analysis
Scenario 3: Increase in pathologists retiring at an earlier age 
After consultation with stakeholders, it was suggested that, in line with many medical specialties post-COVID-19,[footnoteRef:10], [footnoteRef:11] pathologists may retire earlier than what has occurred historically. Therefore, scenario 3 tests a 5% increase in those aged 55 or older retiring in five, ten and 15 years. Under scenario 3: [10:  Moberly, T. (2023). More doctors are choosing to retire early. British Medical Journal (BMJ), 381(1), p1450, doi: 10.1136/bmj.p1450]  [11:  Hext, T. (2023). The great retirement: has COVID-19 fast forwarded demographics? Australian Financial Review. Retrieved from: https://www.afr.com/markets/debt-markets/the-great-retirement-has-covid-19-fast-forwarded-demographics-20230106-p5caqi] 

retirement rates for the 55-59, 60-64, 65-69, 70-74 and 75+ age groups increased by 5%
the required workforce remained the same within each model
the forecast workforce decreased, thus increasing the workforce gap. The results for each model are described in the following sections. 
Impact on the Australian pathologist model 
Under earlier retirement, the forecast workforce decreased from 1,617 FTE under the original model in 2027, to 1,591 FTE under scenario 3. The workforce gap, therefore, increased from 122 FTE pathologists to 147 FTE pathologists. This was an increase of 25 FTEs, or 20%. In 2037, the workforce gap under scenario 3 gap is 47 FTE or 16% higher than the original model (338 FTE under scenario 3 compared to 291 FTE in the original model). 
[bookmark: _Toc170132650]Figure 51: Outcomes of the Australian pathologist model under scenario 3 compared to the original model (5% increase in retirement for those aged 55 or older)

Source: HealthConsult analysis
[bookmark: _Ref167436633]Scenario 4: Variation in workforce capacity, including hours worked and productivity
The pathologist and FFSc workforce is assumed to be ‘in balance’ at the level of the average historical workforce capacity i.e., the past workload and productivity of pathologists is assumed to be at an achievable level in the future. However, stakeholder consultations highlighted a strong preference for reduced working hours amongst younger and newly graduated pathologists. This was supported by an analysis of publicly available NHWDS data on weekly hours of pathologists in 2013 compared to 2022; the proportion of those who worked 50+ weekly hours fell from 24.1% in 2013 to 17.5% in 2022 (a 6.6% reduction), and the proportion of those working 35-49 hours increased from 49.4% in 2013 to 55.7% (a 6.2% increase). 
Therefore, the workload and/or productivity of the pathology workforce may change over the next ten years. To see what the likely impact of altering capacity has on the workforce model outcomes across a range of variations (10% increase, 5% increase, 2.5% increase, 1% increase, 1% decrease, 2.5% decrease, 5% decrease or a 10% decrease) is explored under scenario 4. 
Impact on the Australian pathologist model 
Table 7 demonstrates how increases or decreases in the capacity of Australian pathologists will change the future workforce gap. If, in 2032, the capacity of pathologists increased by 10%, the workforce gap would reduce from 185.5 FTE under the original model, to 8.3 FTE. If capacity decreased by 5% in 2032 (similar to the previous ten-year trend seen in the NHWDS hours worked data between 2013 and 2022), then the workforce gap would increase from 185.5 FTE under the original model to 288.1 FTE, equivalent to a 55% increase. 
[bookmark: _Ref167724544][bookmark: _Toc170132597]Table 7: Outcome of the Australian pathologist model under scenario 4 compared to the original model (variation in workforce capacity)
	Year
	Workforce gap (FTEs) if workload changes by:

	
	10% increase
	5% increase
	2.5% increase
	1% increase
	0%
(original model)
	-1% decrease
	-2.5%
decrease
	-5% decrease
	-10% decrease

	2023
	(113.6)
	(47.6)
	(12.2)
	9.9
	25.0
	40.4
	64.1
	105.3
	194.4

	2024
	(71.4)
	(2.0)
	35.3
	58.5
	74.4
	90.6
	115.5
	158.8
	252.5

	2025
	(65.9)
	5.1
	43.3
	67.0
	83.3
	99.9
	125.4
	169.7
	265.7

	2026
	(63.7)
	8.9
	47.8
	72.1
	88.7
	105.6
	131.7
	176.9
	274.9

	2027
	(36.0)
	39.2
	79.6
	104.8
	122.0
	139.6
	166.6
	213.5
	315.2

	2028
	(28.7)
	48.3
	89.6
	115.4
	133.0
	151.0
	178.6
	226.6
	330.7

	2029
	(28.6)
	49.8
	91.9
	118.1
	136.1
	154.4
	182.5
	231.4
	337.4

	2030
	0.9
	82.1
	125.7
	152.9
	171.5
	190.4
	219.6
	270.2
	379.9

	2031
	6.2
	89.1
	133.5
	161.3
	180.2
	199.6
	229.3
	281.0
	393.0

	2032
	8.3
	92.7
	138.0
	166.2
	185.5
	205.2
	235.5
	288.1
	402.1


Source: HealthConsult analysis 
Impact on the Australian FFSc model 
A 5% decrease in capacity would increase the workforce gap for Australian FFSc by 15% in 2032 (from 107 headcount FFSc to 123 headcount FFSc) (Table 8). Although the workforce gap would be reduced under a 10% increase in capacity, there would still be a gap of 80 FFSc in 2032. 
[bookmark: _Ref167724964][bookmark: _Toc170132598]Table 8: Outcome of the Australian FFSc model under scenario 4 compared to the original model (variation in workforce capacity)
	Year
	Workforce gap (headcount) if workload changes by:

	
	10% increase
	5% increase
	2.5% increase
	1% increase
	0%
(original model)
	-1% decrease
	-2.5%
decrease
	-5% decrease
	-10% decrease

	2023
	(5)
	5
	11
	14
	16
	19
	22
	29
	42

	2024
	8
	19
	25
	28
	31
	33
	37
	44
	58

	2025
	16
	27
	33
	37
	39
	42
	46
	52
	67

	2026
	23
	35
	41
	44
	47
	49
	53
	60
	75

	2027
	35
	46
	52
	56
	59
	61
	66
	73
	88

	2028
	43
	55
	61
	65
	68
	71
	75
	83
	98

	2029
	51
	63
	70
	74
	76
	79
	83
	91
	107

	2030
	63
	76
	82
	87
	89
	92
	97
	105
	121

	2031
	72
	84
	91
	96
	98
	101
	106
	114
	131

	2032
	80
	93
	100
	104
	107
	110
	115
	123
	140


Source: HealthConsult analysis

[bookmark: _Ref168667183][bookmark: _Toc170132590]Summary of additional trainees required by discipline
Table 9 provides a summary of the additional trainees required to address the currently projected shortages over a five-year, 10-year or 15-year option by discipline.
[bookmark: _Ref168992719][bookmark: _Toc170132599]Table 9: Summary of additional trainees required by discipline over a five, 10 or 15-year timeframe
	Discipline
	Timeframe
	Current trainees per year 
FTE
	Additional trainees per year
FTE
	Total trainees per year
FTE

	Anatomical Pathology
	5 years
	33.9
	20.7
	54.6

	
	10 years
	
	11.3
	45.2

	
	15 years
	
	10.4
	44.3

	Chemical Pathology
	5 years
	2.7
	5.3
	8.0

	
	10 years
	
	3.6
	6.3

	
	15 years
	
	3.6
	6.3

	Forensic Pathology
	5 years
	2.2
	2.2
	4.4

	
	10 years
	
	1.5
	3.7

	
	15 years
	
	1.5
	3.7

	General Pathology
	5 years
	0.8
	2.5
	3.3

	
	10 years
	
	3.3
	4.1

	
	15 years
	
	3.3
	4.1

	Genetic Pathology
	5 years
	1.3
	5.2
	6.5

	
	10 years
	
	2.6
	3.9

	
	15 years
	
	2.6
	3.9

	Haematology
	5 years
	9.8
	(5.3)
	4.5

	
	10 years
	
	(6.3)
	3.5

	
	15 years
	
	(6.3)
	3.5

	Immunopathology
	5 years
	1.5
	2.7
	4.2

	
	10 years
	
	1.8
	3.3

	
	15 years
	
	1.8
	3.3

	Microbiology
	5 years
	7.6
	2.9
	10.5

	
	10 years
	
	2.9
	10.5

	
	15 years
	
	2.3
	9.9



Required workforce	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	234.0271941271497	246.09869624503642	251.95839862198915	257.28087468450184	266.88755366675736	273.08386360161006	278.06973210622283	288.01301864637827	293.87272102333105	299.19519708584374	308.8018760680992	314.99818600295202	319.98405450756474	329.92734104772006	335.7870434246729	Forecast workforce	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	217.6178534173271	215.2357068346542	212.85356025198129	210.47141366930839	208.08926708663549	204.93198610069751	201.77470511475954	198.61742412882157	195.4601431428836	192.30286215694559	190.7195694234226	189.1362766898996	187.55298395637661	185.96969122285361	184.38639848933065	Workforce gap	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	16.409340709822601	30.862989410382227	39.104838370007855	46.809461015193449	58.798286580121868	68.151877500912548	76.295026991463288	89.395594517556702	98.412577880447458	106.89233492889815	118.08230664467661	125.86190931305242	132.43107055118813	143.95764982486645	151.40064493534226	Year


Number of FFSc (headcount)




Original Model

Required workforce	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	1524.6198319530401	1603.2621948589247	1641.4364698040431	1676.1108698893313	1738.6956192821544	1779.0627956132582	1811.5442943125615	1876.3219450913693	1914.4962200364882	1949.1706201217767	2011.7553695145994	2052.1225458457034	2084.6040445450067	2149.3816953238138	2187.5559702689334	Forecast workforce	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	1499.6096275355824	1528.8751646677222	1558.140701799862	1587.4062389320018	1616.6717760641416	1646.0696631128453	1675.4675501615491	1704.8654372102528	1734.2633242589566	1763.6612113076601	1790.1430152693167	1816.6248192309733	1843.10662319263	1869.5884271542866	1896.0702311159434	Workforce gap	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	25.010204417457771	74.387030191202484	83.295768004181127	88.704630957329528	122.02384321801287	132.99313250041291	136.07674415101246	171.45650788111652	180.23289577753167	185.50940881411657	221.61235424528263	235.49772661473003	241.4974213523767	279.79326816952721	291.48573915298994	Year


Number of pathologist FTEs




Scenario 1 - Demand +5%

Required workforce	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	1524.6198319530401	1683.4253046018709	1723.5082932942455	1759.916413383798	1825.6304002462623	1868.0159353939214	1902.1215090281898	1970.1380423459377	2010.2210310383132	2046.6291511278657	2112.3431379903295	2154.7286731379886	2188.8342467722573	2256.8507800900047	2296.93376878238	Forecast workforce	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	1499.6096275355824	1528.8751646677222	1558.140701799862	1587.4062389320018	1616.6717760641416	1646.0696631128453	1675.4675501615491	1704.8654372102528	1734.2633242589566	1763.6612113076601	1790.1430152693167	1816.6248192309733	1843.10662319263	1869.5884271542866	1896.0702311159434	Workforce gap	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	25.010204417457771	154.55013993414877	165.36759149438353	172.51017445179627	208.95862418212073	221.94627228107606	226.65395886664078	265.2726051356849	275.95770677935661	282.96793982020563	322.2001227210128	338.10385390701526	345.72762357962733	387.26235293571813	400.86353766643651	Year


Number of pathologist FTEs




Original Model

Required workforce	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	234.0271941271497	246.09869624503642	251.95839862198915	257.28087468450184	266.88755366675736	273.08386360161006	278.06973210622283	288.01301864637827	293.87272102333105	299.19519708584374	308.8018760680992	314.99818600295202	319.98405450756474	329.92734104772006	335.7870434246729	Forecast workforce	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	217.6178534173271	215.2357068346542	212.85356025198129	210.47141366930839	208.08926708663549	204.93198610069751	201.77470511475954	198.61742412882157	195.4601431428836	192.30286215694559	190.7195694234226	189.1362766898996	187.55298395637661	185.96969122285361	184.38639848933065	Workforce gap	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	16.409340709822601	30.862989410382227	39.104838370007855	46.809461015193449	58.798286580121868	68.151877500912548	76.295026991463288	89.395594517556702	98.412577880447458	106.89233492889815	118.08230664467661	125.86190931305242	132.43107055118813	143.95764982486645	151.40064493534226	Year


Number of FFSc




Scenario 1 - Demand +5%

Required workforce	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	234.0271941271497	258.40363105728824	264.5563185530886	270.14491841872695	280.23193135009524	286.7380567816906	291.973218711534	302.41366957869718	308.56635707449766	314.154956940136	324.24196987150418	330.74809530309966	335.98325723294295	346.42370810010607	352.57639559590655	Forecast workforce	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	217.6178534173271	215.2357068346542	212.85356025198129	210.47141366930839	208.08926708663549	204.93198610069751	201.77470511475954	198.61742412882157	195.4601431428836	192.30286215694559	190.7195694234226	189.1362766898996	187.55298395637661	185.96969122285361	184.38639848933065	Workforce gap	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	16.409340709822601	43.167924222634042	51.702758301107309	59.673504749418555	72.14266426345975	81.806070680993088	90.198513596774461	103.79624544987561	113.10621393161406	121.85209478319041	133.52240044808158	141.61181861320006	148.43027327656634	160.45401687725246	168.1899971065759	Year


Number of FFSc




Original Model

Required workforce	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	1524.6198319530401	1603.2621948589247	1641.4364698040431	1676.1108698893313	1738.6956192821544	1779.0627956132582	1811.5442943125615	1876.3219450913693	1914.4962200364882	1949.1706201217767	2011.7553695145994	2052.1225458457034	2084.6040445450067	2149.3816953238138	2187.5559702689334	Forecast workforce	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	1499.6096275355824	1528.8751646677222	1558.140701799862	1587.4062389320018	1616.6717760641416	1646.0696631128453	1675.4675501615491	1704.8654372102528	1734.2633242589566	1763.6612113076601	1790.1430152693167	1816.6248192309733	1843.10662319263	1869.5884271542866	1896.0702311159434	Workforce gap	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	25.010204417457771	74.387030191202484	83.295768004181127	88.704630957329528	122.02384321801287	132.99313250041291	136.07674415101246	171.45650788111652	180.23289577753167	185.50940881411657	221.61235424528263	235.49772661473003	241.4974213523767	279.79326816952721	291.48573915298994	Year


Number of pathologist FTEs




Scenario 3 - increased retirement

Required workforce	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	1524.6198319530401	1603.2621948589247	1641.4364698040433	1676.1108698893313	1738.6956192821542	1779.0627956132582	1811.5442943125618	1876.3219450913691	1914.4962200364885	1949.1706201217764	2011.7553695145991	2052.1225458457034	2084.6040445450067	2149.3816953238138	2187.5559702689334	Forecast workforce	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	1494.5537075054231	1518.7633246074035	1542.972941709384	1567.1825588113645	1591.3921759133455	1618.22461050176	1645.0570450901746	1671.8894796785892	1698.7219142670037	1725.5543488554188	1750.3057847029017	1775.0572205503847	1799.8086563978677	1824.5600922453507	1849.3115280928337	Workforce gap	
2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	30.066124447617085	84.498870251521112	98.463528094659296	108.92831107796678	147.30344336880876	160.83818511149821	166.48724922238716	204.43246541277995	215.77430576948473	223.61627126635767	261.44958481169738	277.06532529531864	284.79538814713896	324.82160307846311	338.24444217609971	Year


Number of pathologist FTEs
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