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1. INTRODUCTION

Alberta currently has two comprehensive tertia
cancer centres, the Cross Cancer Institatd (n
Edmonton and the Tom Baker Cancer Centised)
in Calgary, 300 km to the south. These two centr
are responsible for providing radiation treatment s¢
vices to the population of the province. A further fif
teen associate and community cancer centres
distributed throughout the province, providing acce
to follow-up and chemotherapy.

The large geographic area of the proving
(661,000 kM) means that a significant number @
Albertans do not live within daily driving distance o
the radiation therapy services in either Edmonton
Calgary. Patients who have to temporarily reloc
to receive appropriate treatment face many ch
lenges, including the stress associated with travel
time spent away from local avenues of suppdrhey
also have additional financial costs in terms of tra
and accommodatioh

The topic of distributing radiation treatment se
vices throughout a geographic area has been discu
by several authors® There seems to be little con
sensus as to which model provides the best acc
care system, and support within the resource c

scomb®p Fccpm'-+

We expressed demand in terms of courses accord-
ing to this formula:
Yy

Courses P, x| x Cx (1 +RT),

100
eswhereP, ,,is the population living within 100 km of
2r-the city of interest, is the incidence rat€, is the frac-
- tion of new cases referred for radiation therapy at some
arstage during treatment, aRd is the re-treat rate.
ss  We calculated, ,,using population data obtained
from municipal and 2001 federal census publica-
te tions’. These data do not explicitly specify the num-
f ber of people living within a 100-km radius of the
urban centres of interest. Rather, they provide the
orpopulations of various counties, municipal districts,
tecities, towns, and villages. To calculate the popula-
I-tion within 100 km of the major centres, the fractional
néreas of those counties and municipalities lying within
the 100-km radius were estimated. The census data
elwere scaled according to the estimated fractional
areas. In addition, any cities, towns, or villages (ex-
- cluding summer villages, because of the seasonal
setrhture of the population numbers) that fell within the
100 km were added to the total. The study assumed
sghat the population outside of cities, towns, and vil-
nlages was evenly distributed.

straints of a publicly funded health care system. The  Some areas of overlap exist. For the city of Red
present study examines alternative service models/foDeer, the 100-km boundary overlaps into both the
radiation treatment in Alberta from the perspective Calgary and Edmonton catchment areas. In these
of demand. The relatively simple approach adoptedcases, patients that fell within the overlapped areas
here is readily applicable to the delivery of other were assigned to the larger centre. Some boundaries
health care services beyond cancer care. extend into British Columbia, Saskatchewan, and the
United States. Patients from outside Alberta were
excluded from the analysis. The calculated popula-
tion totals were then referenced back to Alberta Mu-
The study was conducted in Canada’s western provhicipal Affairs datd for accuracy.

ince of Alberta. The cities of Grande Prairi The number of new cancer patients per year was
Lethbridge, Medicine Hat, and Red Deer were iden- calculated for these 100-km radius areas around the
tified as additional sites that might have the demandcities of interest by multiplying the populatid®, {)

to support a radiation treatment facility. These cities by the cancer incidence raté¢ for the province. The
have existing cancer care services that provide newaccuracy of our estimates of the number of new can-
patient consults, follow-ups, and chemotherapy, butcer patients per year was assessed by comparison with
not radiation. Canadian Cancer Society statisfics

2. METHODS
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The fraction of the new-patient population e
pected to benefit from radiation thera@yn the equa-
tion, was set at 0.5. This number is near the low
end of the range widely used in the literature for es
mating deman&'C A proportion of these cases wil
also require re-treatment, and this numBarin the
equation, was estimated frara andtecc operating
statistics.

Our estimates of demand, quantified in terms
courses, is placed in context by comparison with t
number of courses of radiation therapy that a line
accelerator can reasonably be expected to delive
a year. That number was established usiag op-
erating statistics for 2004.

The impacts of population growth and changin
age distribution were separately incorporated by us
provincial projections in repetitions of the precedin
calculationst.

3. RESULTS

Alberta has a population of approximately 3.1 mi
lion 7. Currently, 72% of the population lives within
100 km of radiation treatment services.

We validated our population estimates by ad
ing the number of people living within 100 km o
the six identified cities to the number of people liy
ing outside the 100-km radii. Referencing these fi
ures back to the Alberta Municipal Affaifslata,
our calculated total was found to be within 0.1%
the actual population, thus validating our populatig
calculations.

The incidence of new cancer cases in Albdita
is 0.4% per yed¥'2 This incidence rate has remaine
stable since 1995 (0.395% — 0.404%%)

It was established fromecc andcci data that,
given present practice patterns, 0.23 of incident ca
will require re-treatmentXT).

An average megavoltage treatment uniteatc
delivers 360 courses per year (new and re-treat). T
number was used to establish a context within whi
to evaluate the sustainability of treatment facilities
other urban centres.

Figure 1 illustrates the number of radiatio
courses (both new patient and re-treat) that are
pected within 100 km of the six identified cities fo
the year 2005 (smallest number). Increasing nu
bers represent projections based on simple popt
tion growth estimates for 2015 and 2025.

Several models for service provision within Al
berta are worthy of consideration:

e Current model: Radiation therapy atscc and
cci only (the current radiation service model
72% of Albertans live within 100 km of the twag
existing centres.

Model 1: One treatment unit is installed in Re

Deer. The unit would be fully utilized. Lethbridge

and Medicine Hat patients are referred torthue

TRIBUTION OF DEMAND FOR RT
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FiIcURE 1 Number of projected radiation therapy courses within

100 km.

ses

for radiation therapy and Grande Prairie patients
are referred to theci. With this service model,
76% of Albertans would live within 100 km of a
radiation treatment facility.

Model 2: One treatment unit is installed in
Lethbridge. The unit would be fully utilized. Red
Deer and Grande Prairie patients are referred to
the cci. Medicine Hat patients are referred to
Lethbridge onscc for radiation therapy. With this
service model, 77% of Albertans would live
within 100 km of a radiation treatment facility.
Model 3: Clinics are added to both Red Deer and
Lethbridge (models 1 and 2 combined). With this
service model, 82% of Albertans would live
within 100 km of a radiation treatment facility.
Model 4: As per model 3, but with an additional
clinic added in Medicine Hat. With this service
model, 85% of Albertans would live within
100 km of a radiation treatment facility. Alterna-
tively, a second treatment unit could be added in
Lethbridge to accommodate patients from Medi-
cine Hat. Although the Lethbridge unit would be
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beyond Medicine Hat's 100-km radius (160 k
away), it would be closer than the unittatc
(290 km away).

and Lethbridge/Medicine Hat are reinforced by this
observation. However, the Grande Prairie region still
could not fully utilize one machine until about 2025.
The population of Alberta is predicted to grow
The city of Grande Prairie is 450 km northwest by 25% over the next 20 years. With no change in
of Edmonton. If, in addition to model 4, radiation the age structure, or any other factors that influence
services were to be introduced there, then 87%,| ofcancer incidence, demand for radiation would in-
Alberta’s population would be within 100 km of crease at the same 25% rate.
treatment facility. However, at a capacity of
360 courses annually, a unit in Grande Prairie would4. DISCUSSION AND CONCLUSIONS
not currently be fully utilized.
The age distribution of the population is another Based on a simple quantitative approach, we esti-
factor to consider when quantifying demand for can- mated the geographic distribution of demand for ra-
cer services. Figure 2 shows the percentage of {the&liation therapy services in Alberta now and into the
population over the age of 65 years in the selecteduture. This method can, in principle, be applied
areas in 2005 and the change expected for 2015 anthroughout the health care system; it is not restricted
202511, to radiation services. Although our conclusions about
To create an approximation good enough for thewhere fully utilized machines should be placed are
present purpose, we divided the total population intonot affected, we consider that the predicted change
two groups: those over 65 years of age (“over-65s”),in age distribution will have a potentially significant
and those under 65 years of age (“under-65s”). Thempact on demand for services (hnumber of treatment
cancer incidence rate is assumed to be 2% for theinits installed).
former group and 0.2% for the latter. These numbers  The provision of low-volume procedures such as
are broadly consistent with available statistitsand brachytherapy may not be feasible at smaller cen-
yield an overall incidence rate of 0.38% when over- tres. Patients requiring these forms of therapy would
65s constitute 10% of the population. This number isprobably still need to be referred to a tertiary centre.
very close to the 0.4% level currently seen in Al- Because the number of such patients is small, our
berta, with an over-65s population of 10.4%Pre- general conclusions are not compromised by the
dictions suggest that, in 2025, in some areas, close tomission of these low-volume procedures.
20% of the population will consist of over-65s (Fig- The study does not address the supply side of
ure 2). this issue, apart from placing demand in the context
Based on these simple approximations and pro-of the capacity of a fully-utilized treatment unit. In
jections, the foregoing change in the two-componentdistributing the provision of radiation services, fac-
age-structure model alone—that is, without an in-tors including maintenance of professional compe-
crease in the total population—uwiill lead to an increasetence and local availability of new, highly-complex
in the overall cancer incidence rate by almost 50% intechniques such as intensity modulated radiation
the next 20 years. Our conclusions about the adequactherapy would need to be taken into account to en-
of demand to support radiation facilities in Red Degr sure referrals from community physicians. However,
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FIGURE 2 Percentage of population 65 years of age and older.
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a move away from a centralized service delivery 8.

model, as suggested by Robestsal.®, would cer-

tainly be beneficial in some form for the 28% (ap-

proximately 875,000) of rural Albertans wh

9.

currently live more than 100 km from existing radia-
tion therapy services. Advances in technology and
communication may enable service providers to over-

come many of the obstacles traditionally associa
with decentralized radiation therapy.
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