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Ontario’s population is growing and aging, driving an increasing demand for cancer
services. As this change occurs and fiscal challenges continue to grow, the current
cancer care delivery models are unsustainable.

Cancer Care Ontario’s (CCO) “Models of Care” initiative responds to this by
developing and implementing innovative person-centred models of care delivered by
the right provider in the right setting, to maximize the use of resource. For example,
transitioning some activities from oncologists to primary care, and optimizing
current or implementing new clinical roles. One of the goals of this initiative is to
enhance the ability to accurately predict health human resources (HHR) demand
while incorporating changes in models of care.

The purpose of this project was to develop data driven mathematic models to
support this goal for three specialties: gynecologic, medical, and radiation
oncologists. The objective of the models are to annually output the full time
equivalents (FTEs) required in each region/Local Health Integration Network
(LHIN) for each of the next three years in order to support requests for additional
positions required.

APPROACH

A multi-disciplinary working group, including clinical, administrative and data
experts, oversaw the model development. The group developed a conceptual model
framework as an initial step based on demand and supply concepts.

The model categorized patient visits into five visit types - consult, treatment, high
intensity follow-up*, low intensity follow-up*, and complex. Each visit type is
welghted by a workload intensity weight derived from the length of time required to
care for a typical patient for each visit type. The model was built on workload units
which are measurable activities representing physicians’ clinical work that can be
compared across regions; not necessarily all their work. Workload units are the
product of the volume of visits and the workload intensity weight for each visit type.

Total workload units required were estimated using projected visit rates, relative
workload intensity weights for visit types, and cancer projections which are based on
incidence and prevalence. Several levers which can be manipulated were built into
the model in order to generate planning scenarios (see Results section).

Supply data was obtained through a census and FTEs were adjusted to reflect
physicians’ clinical capacity. One of the model assumptions was that all oncologists
are 40 years of age, will not retire and will work at full capacity throughout the
current models’ timeframe. The model will not adjust for the demographic of the
three oncologists supply (supply side modeling).
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*High intensity follow-up visits are determined based on the timing and frequency relative to other visit types. Low
intensity follow-up visits are determine based on a period of time post-treatment and relative to the frequency of other
visit types.
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RESULTS

The model used data from 2010 to 2012 and was validated against 2013 actuals. A
comprehensive reflection of patient activity, and therefore workload, was captured
by using several linked datasets representing different stages of the care continuum.

While the underlying model architecture is consistent, specialty-related adaptations
were made for each model. For example, the type of activity that represented
complex visits included specific procedure types, diagnoses, treatment intent,
planning time, and inpatient care for specific patient groups. The complex visit type
was effective at differentiating the workload in different regions.

The model levers effectively enabled different planning scenarios to be tested
specifically related to different models of care, patient flow patterns, and FTE
capacity. Levers to adjust for models of care can be applied to each visit type. The
model informed the requirement for additional HHR resource and the regional
allocation for a clinical specialty for future years.

DISCUSSION

Taking an iterative approach to model development enabled the application of
lessons learned from one model to subsequent models. As part of this, validating
intermediate outputs strengthened the methodology as it highlighted practical
situations that may not have been accounted for in early stages.

Other success factors included: robust data assets and the availability of multiple
datasets, assembling key expertise particularly clinical expertise, shared
understanding of assumptions, managing scope, building a customizable model with
modifiable levers, and an interactive and user-friendly interface.

Engagement of clinical experts from the beginning of the project, especially in
developing the methodology and defining model assumptions was critical as i1t
maximized adoption of the model.

CONCLUSION

The model will be evaluated and refined to reflect future care practices and other
health system initiatives. It allows for extensive customization and can be leveraged
for other HHR. It can enable the assessment of various planning scenarios and
policy options ultimately supporting the goal of ensuring a sustainable cancer
system for future generations.
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