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Abstract
There is a gap between rhetoric and reality concerning healthcare expenditures and population 
aging: although decades-old research suggests otherwise, there is widespread belief that the 
sustainability of the healthcare system is under serious threat owing to population aging. To 
shed new empirical light on this old debate, we used population-based administrative data to 
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Population Aging and the Determinants of Healthcare Expenditures

quantify recent trends and determinants of expenditure on hospital, medical and pharmaceuti-
cal care in British Columbia. We modelled changes in inflation-adjusted expenditure per cap-
ita between 1996 and 2006 as a function of two demographic factors (population aging and 
changes in age-specific mortality rates) and three non-demographic factors (age-specific rates 
of use of care, quantities of care per user and inflation-adjusted costs per unit of care). We 
found that population aging contributed less than 1% per year to spending on medical, hospi-
tal and pharmaceutical care. Moreover, changes in age-specific mortality rates actually reduced 
hospital expenditure by –0.3% per year. Based on forecasts through 2036, we found that the 
future effects of population aging on healthcare spending will continue to be small. We there-
fore conclude that population aging has exerted, and will continue to exert, only modest pres-
sures on medical, hospital and pharmaceutical costs in Canada. As indicated by the specific 
non-demographic cost drivers computed in our study, the critical determinants of expenditure 
on healthcare stem from non-demographic factors over which practitioners, policy makers and 
patients have discretion.

Résumé
Il existe un écart entre le discours et la réalité au sujet des dépenses pour les services de santé 
et du vieillissement de la population : en dépit d’années de recherche qui font voir le contraire, 
la croyance générale veut que la durabilité du système de santé soit grandement menacée par 
le vieillissement de la population. Afin d’éclairer ce vieux débat à l’aide de données empiriques, 
nous avons utilisé les données administratives sur la population pour quantifier les tendances 
récentes et les déterminants des dépenses pour les soins hospitaliers, médicaux et pharmaceu-
tiques en Colombie-Britannique. Nous avons procédé à la modélisation des changements dans 
les dépenses par tête, ajustées selon l’inflation, entre 1996 et 2006, en fonction de deux facteurs 
démographiques (vieillissement de la population et changement dans les taux de mortalité par 
âge) et de trois facteurs non démographiques (taux d’utilisation des services par âge, quantité 
de soins par utilisateur et coût de l’unité de soin ajusté selon l’inflation). Nous avons observé 
que le vieillissement de la population contribue à moins de 1 % par année des dépenses pour 
les soins médicaux, hospitaliers et pharmaceutiques. De plus, les changements dans les taux de 
mortalité par âge donnent lieu à une réduction des dépenses hospitalières de –0,3 % par année. 
Les prévisions projetées jusqu’en 2036 font voir qu’à l’avenir, le vieillissement de la population 
continuera d’avoir un effet relativement faible sur les dépenses en santé. Nous pouvons con-
clure que le vieillissement de la population a exercé, et continuera d’exercer, de modestes pres-
sions sur les coûts hospitaliers, médicaux et pharmaceutiques au Canada. Tel qu’indiqué par 
l’analyse des inducteurs de coûts non démographiques étudiés dans le cadre de ce projet, les 
principaux déterminants des dépenses en santé proviennent de facteurs non démographiques 
sur lesquels les praticiens, les responsables de politiques et les patients peuvent agir.
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The gap between rhetoric and reality concerning the effects of popula-
tion aging on health systems is a major challenge for managers (and students) of 
healthcare systems: research dating back 30 years illustrates that population aging 

exerts modest pressure on health system costs in Canada (Denton and Spencer 1983; Barer 
et al. 1987, 1995; Roos et al. 1987; Marzouk 1991; Evans et al. 2001; McGrail et al. 2001; 
Denton et al. 2009). Nevertheless, there is widespread belief that the sustainability of the 
healthcare system is under serious threat due to population aging. Now that the first members 
of the baby boomer generation are turning 65, rhetoric concerning population aging and the 
sustainability of healthcare is particularly widespread. Reflecting on public concerns about the 
sustainability of Canada’s healthcare system, the Canadian Medical Association (CMA) has 
recently referred to aging of the population as a “silver tsunami” (CMA 2010). False perceptions 
of a healthcare crisis may emerge when these ideas are combined with government spending 
forecasts; for example, projecting past cost trends on future population demographics, Canada's 
Parliamentary Budget Officer recently estimated that healthcare in Canada will comprise 14% 
of GDP by 2040 and, if left unchecked, 50% of GDP by 2080 (Askari et al. 2010)

There are many reasons why the rhetoric may not match reality concerning aging and 
health system sustainability. One is that although aging is not a major driver of healthcare costs, 
the idea to the contrary is neat and, at first glance, intuitively plausible. As individuals, we are 
prone to believe that our personal experiences with aging and healthcare are representative of 
the population’s experience. Fortunately, however, populations age far more gradually than indi-
viduals because of the net effects of births and deaths; this and other factors result in slower 
healthcare cost growth at the population level than is experienced by individuals over time. False 
rhetoric nevertheless has advocates, including some powerful stakeholders who may benefit 
from policy responses to a perception that “medicare” is unsustainable in the face of immutable 
forces of demographic change (Evans 1985). Rhetoric regarding aging and healthcare may “have 
legs” in contemporary policy debates owing to the salience (or lack thereof ) of research evidence 
to the contrary. For the past decade, Canada’s health services and policy researchers have been 
virtually silent on the question of aging and healthcare costs because “we already know the 
answer” to the question. However, not confirming past findings with new data may tilt the bal-
ance of available estimates towards rhetoric and anecdote rather than rigorous evidence.

To shed new empirical light on this old debate, we quantified the impacts of demographic 
and non-demographic determinants of healthcare expenditure using data for British Columbia 
(BC) over the period 1996 to 2006. Using linked administrative healthcare data, we quantified 
the trends in and the determinants of expenditures on hospital care, physician services and 
pharmaceuticals. To our knowledge, this is the first time that all three of these major compo-
nents of healthcare costs have been analyzed in a single Canadian study. We calculated several 
demographic and non-demographic determinants of expenditure. For demographic causes, we 
measured the effects of changes in population age and changes in age-specific mortality rates 
on healthcare costs. Splitting demographic causes in this way provides new evidence regarding 
the hypothesis that the cost of dying is a primary determinant of age-related healthcare costs. 
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In particular, it quantifies the extent to which the “compression of morbidity” might attenuate 
trends in healthcare costs as the population lives more healthily over longer periods of its life 
course (Fries 1980). With non-demographic cost drivers, rather than simply separating cost 
drivers into “aging” versus “other” factors, we quantified underlying determinants of age-specific 
healthcare costs, including estimates of the real volume and real price of services received by 
persons at each age of the life course. This helps to illuminate how changes in use, and chang-
es in prices, have affected growth in spending.

Methods
Analytic framework
We measured the impacts of demographic versus non-demographic determinants on infla-
tion-adjusted expenditure per capita as a function of four factors: changes in population age, 
measured as changes in the share of population at each year of age (up to 110); changes in 
mortality rates, measured as the share of people of each age who died in the observation year; 
average inflation-adjusted expenditure per capita on care received by decedents; and, average 
inflation-adjusted expenditure per capita on care received by survivors. Changes in these four 
factors were measured based on the following expenditure equation:

EXP = R
110

     {POPage x [(MORTage x DECage) + ((1 – MORTage) x SURage)]}

where EXP is total expenditure per capita (for a given period), POPage is the share of population 
of each specific age, MORTage is the age-specific mortality rate, DECage is the average expendi-
ture per decedent of the given age and SURage is the average expenditure per survivor of the 
given age. We calculated the contribution of each of the four key factors – population age, mor-
tality, expenditure per decedent and expenditure per survivor – to the total expenditure per cap-
ita using multiplicative Fisher ideal indexes (see Morgan 2006 for an example of the formulae).

To assess the non-demographic drivers of healthcare expenditure, we modelled three 
determinants of spending on care for survivors and decedents within age groups: changes in 
the share of each age group that used at least some of the specified type of care in a given year; 
changes in the average quantity of services provided to users of care within each age group; 
and, changes in the cost per unit of care provided to users within each age group. It is notable 
that substitution towards newer, more costly treatment options (drugs, tests, procedures) for 
a given volume of cases treated will appear as a rise in the cost per case treated (an implicit 
price effect). Changes in the non-demographic drivers of healthcare expenditure interact mul-
tiplicatively to describe spending for survivors and decedents in given age groups (DECage and 
SURage, respectively, in the equation above).

To measure the impact of population aging per se on future healthcare costs, we used 
population forecasts that BC Stats produces in five-year age bands. We computed the impact 

age=1
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of changes in the population age profile in British Columbia on average per capita expenditure 
on each of the studied components of healthcare through 2036 (the longest horizon available). 
These forecasts are equal to the changes in spending due to changes in age profile while hold-
ing the age-specific spending on each type of care constant at 2006 levels.

Cohort
With the permission of government data stewards, we conducted this study using de-identified 
linked administrative data from Population Data BC. The data used cover all residents of 
British Columbia except those whose healthcare falls under federal jurisdiction (i.e., status 
Indians, veterans and Royal Canadian Mounted Police, who collectively make up approximate-
ly 5% of the population). To minimize potential bias from unobserved health services use while 
still allowing for mortality analysis, we used provincial health insurance registry files to restrict 
our sample of survivors for each study year to people who resided in British Columbia for at 
least 275 days of that year. We did not impose this restriction on decedents, which means that 
our estimates of the cost of dying do not span a full year for all decedents. The rationale for 
tracking decedents for partial years is that our study’s purpose is to determine the effects of 
demographic factors on system-level costs in a given year. This approach differs from analyses 
that might focus on the trajectory of healthcare expenditure prior to death, in which case one 
might construct a unique “year” of observation prior to the date of death for each decedent.

Finally, to reduce the extent to which medical services use and cost are undercounted, we 
excluded residents of local health areas where more than 20% of medical services payments 
were provided through means other than fee-for-service in either year from both years of 
analysis (e.g., through on-call payments or sessional salaries), which represented ~8% of the 
provincial population in each year. Vancouver’s Downtown Eastside, a neighbourhood with 
very high healthcare needs and costs, was among the excluded regions. Age was measured as 
of December 31 of each year studied.

Research variables
For hospital care, we studied public expenditure on care received in acute care hospitals, with 
in-patient and day procedures separated in sub-analyses. We estimated patient-specific hospital 
costs using resource intensity weights extracted from each hospital discharge record and year-
specific estimates of the provincial average costs per weighted case that were provided by the BC 
Ministry of Health Services. These costs exclude emergency department use and private spend-
ing on hospital care (e.g., private surgery or amenity fees). We defined use of hospital care as one 
or more admissions during a given calendar year and the quantity of hospital care as the total 
number of days in hospital across all admissions, with day procedures defined as a one-day stay. 
Changes in average cost per unit of hospital care are therefore the combined effect of changes in 
the average resource intensity weight per day of care and changes in the cost weights applied.

For medical care, we computed total fee-for-service billings for care provided by physicians 
and conducted sub-analyses for general practitioners, diagnostic specialists (including radi-

Steven Morgan and Colleen Cunningham



HEALTHCARE POLICY Vol.7 No.1, 2011  [73]

ologists, pathologists, medical microbiologists and nuclear medicine specialists) and all other 
physician specialists. Fee-for-service billings exclude private spending on physician services and 
public expenditures under salary, session, capitation and other non–fee-for-service payment 
arrangements. We defined use of medical care as one or more visits to a fee-for-service physi-
cian and quantity of medical care as the number of unique visits with fee-for-service physi-
cians in the relevant year. Following Barer and colleagues (2003), two visits would be counted 
if a patient received services from two doctors on the same date, whereas one visit would be 
counted if a patient received two services from the same doctor on the same date. Changes 
in average cost per unit of medical care are therefore a function of changes in average services 
billed per patient by a single physician per day and changes in the level of fees paid per billing.

For prescription drugs, we computed the total cost of all prescriptions filled and conducted 
sub-analyses for cardiovascular medicines and neurological medicines (the two largest categories 
of prescription drugs in terms of expenditures). Prescription cost data include all private and 
public payments for drugs dispensed, including pharmacists’ fees. We defined use of prescrip-
tion drugs as filling one or more prescription of a specified type in the relevant year, and quan-
tity of prescription drugs as the total number of days of therapy provided in all filled prescrip-
tions of the specified type. Changes in average cost per unit of prescription drug treatment are 
therefore a function of changes in the types of drug prescribed from within therapeutic classes, 
as well as changes in the prices charged for the specific drug products.

We report all figures on a per capita basis. We adjusted expenditures to account for 
inflation using Canada’s all-items consumer price index rebased to the year 2006 (Statistics 
Canada 2010).

Results
After exclusions, our study cohort included 3,159,900 residents in 1996 and 3,662,148 resi-
dents in 2006. The mean age of our population cohorts increased from 37.7 for 1996 to 40.4 
for 2006 over this period; these estimates are 0.6 years higher than Census figures for the 
provincial population, likely reflecting our study exclusions. Table 1 presents the results of the 
analysis of demographic and non-demographic drivers of inflation-adjusted expenditure on 
each component of care.

Hospital care
Between 1996 and 2006, expenditure per capita for acute hospital care grew at an inflation-
adjusted rate of 0.2% per annum, reflecting the net effects of a 0.2% average annual decrease in 
inflation-adjusted spending on in-patient care and a 3.6% average annual increase in spending on 
hospital day procedures. With other factors held constant, aging of the population increased infla-
tion-adjusted expenditure on in-patient care by 0.9% per year and inflation-adjusted expenditure 
on day procedures by 0.6% per year during this period. Changes in population mortality slightly 
offset the effects of aging, reducing inflation-adjusted expenditure on in-patient care by an aver-
age of 0.3% per year and leaving inflation-adjusted expenditure on day procedures unchanged.

Population Aging and the Determinants of Healthcare Expenditures
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Age- and inflation-adjusted hospital expenditure per survivor fell from $554 to $551 
between 1996 and 2006 (the crude increase, without accounting for aging of survivor cohorts, 
was from $554 to $569). This change was sufficient to reduce aggregate expenditure on hos-
pital care for survivors by an average of 0.4% per year over the 10-year period. Total measured 
hospital expenditure for survivors fell because age-specific rates of in-patient hospitalization fell 
while rates for day procedures increased, resulting in an overall reduction in the average length 
of stay. Inflation-adjusted costs per in-patient day and per day procedure increased by 1.1% and 
2.1% per year between 1996 and 2006. Whereas most of the increase in the cost per day of  
in-patient care was because of changes in estimated costs per weighted case (i.e., more compli-
cated care in hospital), most of the increase in cost per day procedure was because of increased 
average resource intensity weight per day procedure (i.e., higher cost per level of care).

Average age- and inflation-adjusted expenditure on hospital care per decedent increased 
from $13,599 to $13,624 between 1996 and 2006. The modest change in adjusted hospital costs 
per decedent reflects dynamics similar to those for survivors: slight increases in average, inflation-
activated costs per day and slight decreases in lengths of stay due to shifts from in-patient to day 
procedures. Though not shown, crude (non–age-adjusted) inflation-adjusted hospital expendi-
ture per decedent changed from $13,599 in 1996 to $13,538 in 2006. The difference between 

Table 1. Demographic and non-demographic sources of change to inflation-adjusted expenditures (2006 dollars) 
on acute hospital care, fee-for-service medical care and prescription drugs, British Columbia, 1996–2006

Acute Hospital Care Fee-for-Service Medical Care Prescription Drugs

Total In-patient
Day 

Visits Total GP Specialists Diagnostic Total Cardio Neurologic

Per capita expenditure, 1996 $650 $593 $57 $499 $191 $168 $93 $211 $48 $30

Per capita expenditure, 2006 $662 $581 $82 $500 $179 $203 $118 $434 $116 $77

Average annual change (total) 0.2% –0.2% 3.6% 0.0% –0.6% 1.9% 2.5% 7.5% 9.1% 10.0%

Demographic Factors

Aging 0.8% 0.9% 0.6% 0.4% 0.3% 0.5% 0.6% 0.9% 1.3% 0.7%

Mortality –0.3% –0.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Non-demographic Factors

Expenditure per survivor 
(total) –0.4% –0.8% 2.9% –0.4% –0.9% 1.4% 1.8% 6.4% 7.6% 9.1%

Survivor – Use –0.7% –2.2% 0.6% –0.5% –0.4% –0.5% 0.4% 0.1% 3.7% 2.1%

Survivor – Quantity (days) –2.1% 0.3% 0.2% –1.0% –0.1% 0.1% 1.1% 3.3% 4.1% 3.3%

Survivor – Cost per unit (day) 2.4% 1.1% 2.1% 1.1% –0.4% 1.8% 0.3% 2.9% –0.3% 3.5%

Expenditure per decedent 
(total) 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.1% 0.1% 0.1% 0.2%

Decedent – Use 0.0% –0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Decedent – Quantity (days) –0.7% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.1% 0.0%

Decedent – Cost per unit (day) 0.8% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.1%

Note: Figures in bold explain total average annual changes. Changes in expenditure per survivor and per decedent are adjusted for the demographic factors (above in the table) and are 

explained by subsets of determinants directly below. Determinants interact multiplicatively and therefore may not sum to exact subtotals.

Steven Morgan and Colleen Cunningham



HEALTHCARE POLICY Vol.7 No.1, 2011  [75]

crude and age-adjusted hospital expenditures per decedent reflects increases in the average age 
of decedents over the period and the fact that, consistent with Fries’s “compression of morbidity” 
hypothesis, average expenditure per decedent falls beyond the age of 80 (Fries 1980). These fac-
tors also explain the negative impact of changes in mortality on hospital costs.

Medical care
Inflation-adjusted expenditures per capita on fee-for-service medical care did not increase 
between 1996 and 2006, reflecting the net effects of 0.4% annual growth due to population 
aging and 0.4% annual contraction due to changes in age-specific expenditures per surviving 
resident. Changes in mortality had negligible effects on per capita expenditure for fee-for-ser-
vice medical care because average end-of-life expenditures on general practice medical care and 
diagnostic services do not decline significantly with the age of the decedent.

The relative stability of inflation-adjusted fee-for-service medical care spending per capita 
masks very different growth rates for expenditure on general practice, specialist and diagnostic 
services. Expenditure on fee-for-service general practice care decreased at an inflation-adjusted 
annual rate of 0.6% per year during this period. This was partially the result of declining age-
specific rates of use. It was also because of growth in the cost per average day of contact with a 
general practitioner that was 0.4% less than general inflation over the period. In contrast, infla-
tion-adjusted expenditure on fee-for-service specialist care and diagnostic care increased from 
1996 to 2006 by 1.9% and 2.5% per year, respectively. Changes in aggregate spending on these 
types of fee-for-service medical care were driven almost entirely by changes in use and cost of 
services provided to survivors. While age-specific rates of use of fee-for-service specialist care 
declined by 0.5% per year over the period, average number of visits with specialists per age-
specific user increased by 0.1% per year and average costs per visit outpaced inflation by 1.8% 
per year. Growth in average age-specific expenditure on diagnostic services over the period was 
explained by growth in age-specific rates of use, quantity and cost per service.

Prescription drugs
Expenditure per capita on prescription drugs outpaced general inflation by 7.5% per year 
between 1996 and 2006, resulting in more than a doubling of real spending per capita (from 
$211 to $434). Population aging contributed 0.9% per year to growth in prescription drug 
spending, and changes in mortality had negligible effects, leaving non-demographic factors 
to explain approximately 6.5% per year of expenditure growth. Almost all of the non-demo-
graphic growth in prescription drug expenditures was the result of changes in age-specific 
expenditure per capita for survivors, which in turn was driven largely by increases in the quan-
tity and cost of prescription drugs used. 

Cardiovascular and neurological medicines were the two largest (broadly defined) catego-
ries of prescription drugs in terms of expenditure in British Columbia, together accounting for 
51% of prescription drug expenditure growth from 1996 to 2006, and comprising more than 
40% of all spending in both years. Population aging increased expenditure on cardiovascular 
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drugs by 1.3% per year during this period; this was the most significant aging-related effect 
found in our study and is a result of the steep age gradient of cardiovascular drug use. Growth 
in age-specific rates of survivors’ use of cardiovascular and neurological medicines caused 
aggregate expenditures per capita to grow by 3.7% and 2.1%, respectively, from 1996 to 2006. 
Increases in the average number of days of cardiovascular and neurological therapy purchased 
per surviving user caused respective aggregate expenditures per capita to grow by a further 
4.1% and 3.3% per year. The cost per day of cardiovascular treatment received by survivors 
grew by 0.3% per year less than general inflation from 1996 to 2006; however, the cost per day 
of neurological drug treatment used by survivors grew 3.5% per year faster than general infla-
tion. The rapid growth in costs per day of neurological drug treatment was primarily due to 
newer, more costly treatments within sub-categories of neurological drugs (e.g., antipsychotics) 
accounting for a greater share of the prescribed medicines (data not shown). 

Forecasts
Table 2 shows the results of our forecasting analyses, which focus solely on the effect 
of expected population aging, from 2006 to 2036, on various types of healthcare costs. 
Compared to aging-related annual change rates from 1996 to 2006, we predict that popula-
tion aging will have a slightly stronger effect on hospital care (1.0% for 2006–2026, compared 
to 0.8% for 1996–2006) and fee-for-service medical services (0.6% for 2006–2016 and 0.5% 
for 2016–2026, compared to 0.4% for 1996–2006) leading up to 2026. However, we predict 
that the increased effect of aging on healthcare spending will drop back to 1996–2006 levels 
in the period 2026–2036. For prescription drugs, we predict that the effect of population 
aging on spending will decrease from a 0.9% average annual rate for the period 1996–2006 to 
a 0.5% average annual rate for 2026–2036. 

Table 2. Predicted average annual growth in real (inflation-adjusted) expenditures on acute hospital 
care, fee-for-service medical care and prescription drugs due to population aging alone, British 
Columbia, 2006–2036

Acute Hospital Care Fee-for-Service Medical Care Prescription Drugs

Total In-patient Day 
Visits

Total GP Specialists Diagnostic Total Cardio Neurologic

1996–2006 (Actual) 0.8% 0.9% 0.6% 0.4% 0.3% 0.5% 0.6% 0.9% 1.3% 0.7%

2006–2016 1.0% 1.0% 0.8% 0.6% 0.5% 0.7% 0.7% 0.8% 1.4% 0.4%

2016–2026 1.0% 1.0% 0.8% 0.5% 0.4% 0.7% 0.5% 0.7% 1.3% 0.3%

2026–2036 0.9% 1.0% 0.4% 0.4% 0.4% 0.4% 0.3% 0.5% 0.8% 0.4%

2006–2036 1.0% 1.0% 0.6% 0.5% 0.4% 0.6% 0.5% 0.7% 1.2% 0.4%

Discussion
We found that population aging in British Columbia contributed less than 1% per year to 
total growth of expenditures on hospital, medical and pharmaceutical care from 1996 to 2006. 
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We also found that changes in age-specific mortality rates reduced (albeit modestly) per capita 
healthcare costs over time, confirming what other researchers have suggested (Fries 1980; 
Breyer and Felder 2006). With rigorous analysis of recent healthcare data, we can therefore 
confirm what studies spanning earlier decades for British Columbia, elsewhere in Canada and 
other comparable health systems have found: the net impact of demographic factors on major 
components of the healthcare system is moderate (Denton and Spencer 1983; Fuchs 1984; 
Barer et al. 1987, 1995; Gerdtham 1993; Evans et al. 2001; McGrail et al. 2001). Moreover, 
when we forecasted the effects of expected demographic changes in British Columbia through 
2036, we found that the future effects of population aging on healthcare spending will con-
tinue to be modest (1% or less per year).

We also quantified several non-demographic cost drivers using the British Columbia data, 
the findings of which appear to illustrate how health expenditures can be shaped by policy deci-
sions and technological changes. In the mid-1990s, for example, the British Columbia govern-
ment (like other provinces in Canada) significantly constrained hospital budgets (CIHI 2010). 
The response of hospitals and health authorities was to increase use of day procedures and 
reduce lengths of in-patient stay, but not necessarily to reduce the number of hospital procedures 
provided (Barer et al. 2003). Our measures for non-demographic cost drivers in the hospital sec-
tor appear to confirm this response. Our findings also indicated that average payment per unit 
of hospital care increased over the period. The increase in hospital unit costs may have been an 
appropriate policy response to increases in age-adjusted clinical complexity per patient remaining 
in care following reductions in the average length of stay. Regardless of whether the responses are 
viewed as appropriate, the non-demographic health system dynamics observed were the result of 
decisions made in a policy process, not the immutable force of population aging.

Our results concerning pharmaceutical spending illustrate the importance of underlying 
changes in the availability, promotion and use of technology as non-demographic drivers of 
certain healthcare costs. After taking into account population aging, the average number of 
days of prescription drug therapy received by British Columbia residents grew more than 5% 
per year during the first half of our study period and plateaued in the latter half of the period 
(data not shown). Cardiovascular and neurological drugs accounted for the majority of these 
trends, which is perhaps not surprising given that key cardiovascular and neurological drug 
classes (e.g., statins, ACE inhibitors and selective serotonin reuptake inhibitors) rose to promi-
nence in the 1990s. Now that many of those blockbuster drugs are losing patent protection 
(IMS Health 2010), the average cost per day of therapy in the pharmaceutical sector may in 
fact decline because of generic competition. Once again, however, these cost dynamics are the 
result of non-demographic factors, not population aging.

The findings of our study are not without limitations. We believe that, although phar-
maceutical expenditures in British Columbia are lower than the national average, the British 
Columbia population is likely a reasonably representative province of Canada in terms of age 
gradients for healthcare and population age profile (Morgan et al. 2008). However, the data 
used in this study have some shortcomings that deserve noting. First, hospitals in British 
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Columbia were not funded on the basis of activity during the study period. Our hospital 
expenditure estimates were therefore based on costing algorithms that approximate hospi-
tal costs per average resource intensity–weighted case. As well, the methods excluded costs 
of emergency department care and long-term care. Because use of long-term care is highly 
concentrated in the oldest age groups, population aging will have a larger effect on that com-
ponent of the healthcare system than on those studied here. Indeed, when we analyze CIHI 
estimates of public healthcare expenditures by age in British Columbia, we find that, between 
1996 and 2006, inflation-adjusted growth due to aging was 0.8%, 0.4% and 0.9% for “hospi-
tals,” “doctors” and “pharmaceuticals,” respectively (results virtually identical to our findings), 
and 2.3% for “other institutions,” which is primarily long-term care (CIHI 2010). 

Another limitation of our research data set is that medical expenditure data for British 
Columbia that are available and attributable to the care of specific patients exclude non–fee-
for-service payments. In an effort to limit the extent that our analysis would underestimate 
the volume and total cost of medical services provided to patients, we excluded regions with 
high proportions of non–fee-for-service care. Furthermore, researchers estimate that service-
related non–fee-for-service payments to providers (e.g., salaries, sessional payments and ser-
vice agreements) grew at rates roughly equal to fee-for-service payments between 1996 and 
2006 (Barer et al. 2008). It is therefore unlikely that changes in the care provided by salaried 
and sessional professionals would significantly bias our results concerning demographic and 
non-demographic cost-drivers in British Columbia. Non–service-related, non–fee-for-service 
payments to providers (e.g., payments for being on call) did increase significantly during our 
study period (Barer et al. 2008); however, such increases are largely price effects unrelated to 
demographic changes or service levels captured by the analysis above.

Despite popular claims about population aging and the sustainability of healthcare in 
Canada, demographic changes exert steady, predictable and modest forces on the cost of major 
components of our healthcare system. This is likely to remain true for the foreseeable future. 
Changes in the age-specific profile of healthcare costs, by contrast, can exert and have exerted 
significant pressures on health system costs. Clinicians, policy makers and patients have some 
discretion over the non-demographic sources of healthcare cost increases – unlike population 
aging. Though these results are largely confirmations of studies from past decades, it is nev-
ertheless important to update the scientific basis for policy debates. Moreover, close attention 
to recent trends and cost drivers – such as the price of prescription drugs that drove pharma-
ceutical expenditures in the past decade – also helps to illuminate the non-demographic forces 
that seem most amenable to policy intervention. Ultimately, then, research of this nature is a 
reminder that the healthcare system is as sustainable as we want it to be.

Correspondence may be directed to: Steven Morgan, PhD, Centre for Health Services and Policy 
Research, University of British Columbia, 201 – 2206 East Mall, Vancouver, BC V6T 1Z3; 
e-mail: morgan@chspr.ubc.ca.
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