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Objective: To measure change over time in the relationship between health care expendi-
tures for individuals that die in a given year and age matched survivors.
Methods: Administrative data covered government-funded hospital, physician, prescrip-
tion drug, and continuing care services for the entire population aged 65 and over in the
province of British Columbia between 1991 and 2001. Individuals were separated according
to age group and decedent/survivor status. The average utilization cost was estimated for
each age group and survivor status in each year from 1991 to 2001. Time trends in dece-
dent and survivor costs, and the ratio between the two, were analyzed for each service
category.
Results: Inflation-adjusted decedent costs rose by almost 10% between 1991 and 2001, while
survivor costs fell slightly. The ratio of decedent to survivor costs increased for all age groups,
and was greatest for hospital and continuing care costs. Although the study population
mortality rate fell over the study period, the proportion of health care costs allocated to
decedents grew by 8%.
Conclusions: If mortality rates continue to fall, lower survivor costs and higher decedent
costs will lower future growth in health expenditures due to aging.
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1. Introduction growth among older cohorts have mitigated the effect of

the aging population [7,8].

The aging population - commonly expressed as an
increase in the percentage of the population over 65 years
of age - is often identified as one of the primary drivers of
health expenditures [1-3]. Forecasters combine the obser-
vation of higher per capita spending at older ages with the
growth in the proportion of the population in these age
groups to demonstrate how aging may lead to expenditure
growth [4-6]. However, age-specific per capita expendi-
tures are not necessarily stable over time. In the United
States, lower than average rates of per capita expenditure
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One possible reason for the low expenditure growth for
the elderly may be reduced age-specific mortality. Between
1985 and 2000, US mortality rates fell by 15.5% for the
cohort aged 65-74 and by 4.5% for those 75+ [9]. With a
decline in mortality rates, the share of Medicare expendi-
tures attributed to individuals that died in a given year fell.
While Lubitz and Riley [ 10] attributed 31% of 1980 Medicare
expenditures to decedents, Hoover [11] found this figure
had dropped to 26% over the 1992-1996 period.

With the aging trend in Western countries set to accel-
erate in the coming decades [12], understanding the trends
in health expenditures among the elderly, and how these
trends might respond to different scenarios regarding
mortality and life expectancy is an important research
objective. ‘Cost of dying’ studies, which compare expen-
ditures and/or utilization for individuals who die in a given
year (‘decedents’) to those of the same age who continue
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to live beyond that year (‘survivors’), can provide valuable
insight into the way in which health care resources are
allocated. For example, studies have shown that expendi-
tures attributable to decedents decline with age at death
for both hospital and US Medicare program expenditures
[10,11,13-20], while they increase with age at death for
the US Medicaid program, nursing homes, and home-based
care [11,18,20-22]. In contrast, for survivors, expenditures
on all services rise with age, and dramatically so for nursing
homes and home care [11,18,20,22].

The disparity between cost of dying estimates for emer-
gency services versus long-term care services suggests that,
to use the dichotomy employed by Polder et al. [20], treat-
ment of health crises associated with death shifts from
medical “cure” to social “care” as age at death rises. In these
conditions, trends towards older populations and longer
life expectancy would be expected to increase pressures
on social care resources. However, it is possible that cost of
dying estimates may not be stable over time. In the last few
decades, there has been a shift in many jurisdictions from
facility-based to community-based care; increased use of
pharmaceuticals and outpatient procedures [23]; signifi-
cant decreases in hospital admissions and lengths-of-stay
[13,23,24]; and improvements in age-specific mortality and
morbidity [25-27]. Measuring how decedent and survivor
expenditures have responded to these trends would help
inform expectations for future expenditures given contin-
ued growth in and changes to the aging of the population.

Our study seeks to shed light on the question of time
trends in the cost of dying among the elderly. We expand
on the existing literature by using a longer - and more
recent — utilization period. The study covers a broad spec-
trum of health care services, through use of data from the
British Columbia Linked Health Database (BCLHD). In Sec-
tion 2, we describe the data and the assumptions made in
its preparation, and the methods used to calculate the cost
of dying. The findings are outlined in Section 3, while Sec-
tion 4 address the implications and limitations of our study.
In Section 5, we briefly summarize our conclusions.

2. Materials and methods

In British Columbia, as in the rest of Canada, the majority
(approximately 70%) of health expenditures are financed
by government [28]. Ninety-four percent of hospital and
99% of physician expenditures are publicly financed. Over-
all, public coverage of health spending in BC was between
72.9 and 74.2% over the study period from 1991 to 2002.

The BCLHD contains vital statistics as well as individual-
level utilization records for publicly funded hospitals,
physicians’ services, prescription drugs, and home- and
facility-based continuing care [29]. We used these data to
estimate service utilization costs for each individual in each
year, and related these costs to an individual’s survivor sta-
tus and known date of death (if any).

The cohort includes all individuals aged 65+ in each
year. Individuals first appeared in our dataset the year they
turned 65 and dropped out due to death or departure from
the province. We chose 65 as our cut-off since prescription
drug coverage is not provided on a universal basis to those
less than 65 years of age.

The study population comprised 97.6% of the actual 65+
population in 1991, and over 99% of that cohort in every
year between 1994 and 2002 [30]. Such extensive coverage
alleviates the potential for selection bias. The study period
was from 1991 through 2001. Data from 2002 were par-
tially used for the decedent cohort due to the way in which
decedent years were created for comparative purposes (see
section).

While physician billings and prescription data were pro-
vided in monetary terms, hospital and continuing care data
provided only utilization, which then needed to be con-
verted to costs. For hospitals, we multiplied the resource
intensity weight (RIW) per day for each episode of care
by the cost per weighted case (CWC). RIWs are calculated
by the Canadian Institute for Health Information (CIHI)
using Canadian data to model how treatment intensity and
expected length of stay vary according to diagnosis, com-
plexity, and age [31]. CWC estimates the dollar value for a
case with unitary RIW. Province-wide CWCs for the study
period were obtained from the BC Ministry of Health [32].
For continuing care costs, we used calculations from Hol-
lander [33], which applied unit costs to continuing care data
(such as labour rates and equipment costs) to obtain per
diem rates for facility care, by level of care, and for adult
day care and homemaking services for the years 1991/1992
and 1996/1997. Service costs for years other than 1991/1992
and 1996/1997 were estimated through interpolation and
extrapolation. All service costs were adjusted for medi-
cal inflation for British Columbia as calculated by Statistics
Canada [34] and reported in 2002 Canadian dollars.

The data set contained 878,375 unique individuals, of
whom 276,221 (31.4%) died during the study period. After
eliminating duplicate death records (n=77)and individuals
for whom care episodes took place after the date of death
(n=2868), the final study population was 875,430.

For the comparison of decedent and survivor expen-
ditures in annual increments, decedent or survivor status
was determined and expenditures were allocated to annual
periods. Decedent status was based on available death
dates. To protect privacy, the BCLHD provides only the
month and year of death, but not the precise day. To account
for this, we adjusted death dates to the last day of the month
of death, resulting in an underestimate of decedent costs
since the year of death includes some days in which indi-
viduals were dead. Our method systematically shortens the
utilization period by approximately 4% (an average of one
half-month out of 12), but expenditures are expected to be
underestimated by a smaller amount as these are typically
weighted towards the last months of life [35,36].

Survivors consisted of all individuals who both did not
die in a given year and appeared in the registry subse-
quent to the period being measured. The latter criterion
eliminates drop-outs whose death status is unknown and
ensures that all individuals have a full year of utilization
data. The drop-out rate due to reasons other than death
was approximately 0.5% per year.

All expenditure comparisons between survivors and
decedents were based on a 12-month data period. While
expenditure data for survivors were based on a calendar
year (January to December), comparable data for decedents
were based on the 12 months up to and including the month
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of death. In order to create a comparable group of dece-
dents for those who survived a given year, decedents were
selected with a month of death between July of that year
and June of the following year. Under this method, the
average year for the decedent cohort ends in December,
matching the calendar year used for survivors. Although
the decedent cohorts under this method cover overlapping
2-year periods (from July of the previous year to June of
the year following), we believe this does not detract from
the ability to measure and compare trends in expenditures.
Decedent trends may be expected to be slightly less volatile
due to the overlap, but the overall trend measured should
be comparable to that for survivors.

The study population was divided into four age groups:
66-70, 71-80, 81-90, and 91+. We remove those aged 65 in
each of the study years because some of their health service
use may not be included in the data as they may only be
eligible for certain services after their 65th birthday. For
example, while all individuals turning 65 in a given year are
included in the data, they are only eligible for drug coverage
for a portion of that year after their 65th birthday. In each
age group and for each service category, we calculate and
compare trends in decedent and survivor expenditures.

3. Results

In this Section, decedent and survivor expenditure
trends are presented separately. We compare these trends
using decedent/survivor cost ratios and assess the propor-
tion of expenditures associated with decedents. We end by
decomposing the factors that contribute to overall health
expenditure growth and compare these results to similar
decompositions for US Medicare expenditures.

3.1. Decedent costs

Inflation-adjusted decedent costs (see Fig. 1) were stable
over the study period, with a slight dip in the mid-1990s fol-
lowed by arise later in that decade. Over the whole period,
costs for all services rose by 5-10% for all age groups with
the exception of the 91+ group, where costs fell by 0.5%.
Total decedent costs grew fastest for those aged 71-80, at
10% over the study period. In absolute terms, decedent costs
increased with age, rising from $25,000-$30,000 for the
youngest cohort to over $40,000.

Continuing care stands out compared to other com-
ponents in both temporal trends and in the relationship
between age and costs. While decedent costs for hospi-
tals, physicians, and drugs either fell or rose slowly during
the first half of the study period and accelerated there-
after, the opposite trend was observed for continuing care.
Continuing care costs for those aged 66-70 and 91+ were
the only decedent cost categories that fell over the whole
study period. With respect to age, continuing care costs for
decedents rose dramatically, from approximately $5,000
for those aged 66-70 to over $25,000 for those aged 91+. For
the other three service categories, decedent costs fell with
age, between 40 and 70%. Consequently, as a proportion of
total costs, continuing care costs increased from 15 to 20%
for those aged 66-70 to more than 65% for those aged 91+.

Last Year of Life Costs, All Services 1991-2001:
Ages 66-70,71-79, 81-89, and 91+
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Fig. 1. Decedent cost trends, by age group and service type.

3.2. Survivor costs

There were several similarities between decedent cost
trends and those for individuals with more than one year to
live. Hospital, drug, and physician costs all showed weaker
growth in the first versus the second half of the study period
(as did the costs for all services combined), while the rela-
tionship was reversed for continuing care. Costs rose with
age for all services combined and for continuing care. Drug
costs grew significantly faster than costs for any other ser-
vice category. The 91+ cohort had the largest decline in costs
between 1991 and 2001 for hospitals and physicians, and
for all services combined.

There were, however, greater differences than similar-
ities between decedent and survivor costs over the study
period. Where inflation-adjusted decedent costs for most
services ended the period higher than where they began,
survivor costs fell over the study period for all age groups
for all services combined (see Fig. 2) as well as for hospital
and continuing care costs individually. The drop in contin-
uing care costs in the second half of the study period was
particularly steep, with average costs falling between 15
and 25% between 1996 and 2001. While continuing care
survivor costs rose rapidly with age, similar to decedent
costs, the highest level of survivor costs for the other three
service categories occurred in the middle age ranges of
71-80 and 81-90. Survivor costs for all services combined
ranged from approximately $3,000 for younger age groups
to $20,000 for older individuals. Continuing care accounts
for more than half of survivor expenditures for individuals
aged 81+.
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More than One Year to Live Costs, All Services 1991-2001:
Ages 66-70, 71-79, 81-89, and 91+
Normalized (1991 = 100)
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Fig. 2. Survivor cost trends, by age group and service type.

3.3. Decedent/survivor ratio

Table 1 summarizes decedent and survivor costs in the
first and last year of the study period as well as both the
ratios of those costs and the change in the ratio. The com-
bination of relatively flat decedent costs and falling survivor
costs resulted in a rising decedent/survivor ratio. Those
aged 81-90 experienced the highest percentage rise in the
ratio, by 23% from 3.1 to 3.8.

All services demonstrated a pattern of lower ratios at
older ages. Ratios were highest for hospital services and
lowest for prescription drugs. Ratios changed by less than
10% for drugs and physicians, but increased substantially
for hospitals and continuing care. The largest percentage
increase was experienced by the oldest age groups for hos-
pital services (ages 91+ up 43% from 2.4 to 3.5) and by the
youngest age groups for continuing care (ages 66-70 up
44% from 7.5 to 10.8 and ages 71-80 up 49% from 4.4 to
6.6).

3.4. Death rates and proportion of spending on decedents

In our study, the 65+ death rate was almost 20% lower
than that in the US for comparable dates (CDC 2006), and
was relatively unchanged over the study period, at 4.2%.
However, the very slight drop in death rates for the entire
population masks larger changes for specific ages. Over-
all, age-standardized death rates fell from 4.2% in 1991 to

Table 1
Decedent and survivor costs and ratios, 1991 and 2001.
1991 2001 2001/1991, Change in ratio (%)
Decedents Survivors Ratio Decedents Survivors Ratio
All ages, 66+
All services combined $33,406 $5,909 5.7x $36,148 $5,779 6.3x 10.6
Hospital $17,104 $1,928 8.9x $17,932 $1,831 9.8x 10.4
Doctor $2,463 $908 2.7x $2,577 $981 2.6x -3.2
Drugs $863 $525 1.6x $1,056 $703 1.5x -8.5
Continuing care $12,977 $2,548 5.1x $14,583 $2,264 6.4x 26.5
Ages 66-70
All services combined $28,395 $3,109 9.1x $30,352 $3,013 10.1x 10.3
Hospital $19,163 $1,182 16.2x $20,679 $1,122 18.4x 13.7
Doctor $3,246 $809 4.0x $3,472 $832 4.2x 4.0
Drugs $1,183 $476 2.5x $1,484 $621 2.4x -3.8
Continuing care $4,804 $642 7.5% $4,718 $438 10.8x 44.0
Ages 71-80
All services combined $31,180 $5,259 5.9x $34,284 $4,936 6.9x 17.1
Hospital $19,122 $1,914 10.0x $20,967 $1,803 11.6x 16.4
Doctor $2,867 $948 3.0x $3,161 $1,039 3.0x 0.6
Drugs $1,012 $559 1.8x $1,225 $748 1.6x -9.6
Continuing care $8,180 $1,839 4.4x $8,931 $1,346 6.6 49.1
Ages 81-90
All services combined $35,299 $11,456 3.1x $37,723 $9,956 3.8x 23.0
Hospital $16,239 $3,205 5.1x $17,113 $2,753 6.2x 22.7
Doctor $2,092 $1,008 2.1x $2,278 $1,085 2.1x 1.2
Drugs $728 $550 1.3x $957 $733 1.3x -1.5
Continuing care $16,240 $6,693 2.4x $17,375 $5,385 3.2x 33.0
Ages 91+
All services combined $40,258 $23,014 1.7x $40,048 $19,736 2.0x 16.0
Hospital $11,104 $4,576 2.4x $11,313 $3,257 3.5% 43.1
Doctor $1,437 $881 1.6x $1,441 $851 1.7x 39
Drugs $442 $425 1.0x $648 $583 1.1x 6.8
Continuing care $27,276 $17132 1.6x $26,645 $15,044 1.8x 11.2
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Table 2
Components of annual HCE growth, United States Medicare (ages 65+,
1987-1999) versus British Columbia (ages 66+, 1991-2001)32.

US Medicare (%) BC Health (%)
1. Rate of medical inflation 5.78 2.24
2. Rate of population growth 133 2.33
3. Age-weighted growth in per 0.24
capita HCE, adjusted for
medical inflation
3a. Effect of change in 0.13
last-year-of-life costs
3b. Effect of change in survivor -0.76
costs
4. Effect of shift in age 0.33 0.83
distribution
5. Change in total costs due to 0.13
change in death rates
Annual growth rate, HCE? 7.76 4,57

Sources [7,8], authors’ calculations.

2 Medicare age distribution is in 10-year cohorts (65-74, 75-84, 85+),
while BC age distribution is in 1-year cohorts.

b Components may not sum to exact total due to rounding and intersec-
tion effects.

3.8% in 2001, a drop of 10.1%. Over the study period, the
proportion of spending on decedents was between 20 and
22%. Since decedent costs were stable, while survivor costs
fell during the study period, the proportion of spending on
decedents rose nearly two percentage points, even though
the crude death rate was unchanged.

3.5. Decomposition of expenditure growth

Table 2 decomposes the growth in health expendi-
tures over the study period and compares such growth
rates to those for the US Medicare program for the period
1987-1999. In each case, expenditure growth is broken
down into the rate of medical inflation over the time period;
population growth; the average rate of growth in per capita
health expenditures, adjusted for medical inflation, hold-
ing the age distribution constant; and the effect of the shift
in age distribution, holding age-specific rates of spending
constant. The BC attribution adds a greater level of detail
to that for the US by accounting for the effect of per capita
survivor and decedent expenditures individually, as well as
the effect of lower death rates. For both the US and the BC
study population, medical inflation and population growth
were the main factors that accounted for overall expen-
diture growth. In BC, the combination of lower death rates
(—0.13%) and lower per capita survivor costs (—0.76%) com-
pletely offset the effect of the shift in age distribution (i.e.
the increase in the average age of the 65+ cohort, +0.83%).

4. Discussion

Our results showed decedent costs for hospital, continu-
ing care and all costs combined were stable, while survivor
costs declined at rates between 5 and 30%. Findings from
the literature using data from earlier time periods demon-
strate the opposite trend in decedent and survivor medical
costs (Medicare in the US or hospital costs in Canada and
Britain): survivor costs grew faster than decedent costs
[10,16,18,21,36,37]. Our results for continuing care costs

are consistent with those of McGrail et al. [18], who used
the same BCLHD data and found slightly rising decedent
costs and falling survivor costs between 1986 and 1993.
The 20-22% of total spending on decedents from our study
is significantly lower than the 26% and higher figures from
other jurisdictions [11,18,20,22]. This may be attributed to
the lower death rate in British Columbia, differences in the
included cost categories, and the slight underestimation of
decedent costs due to use of the month of death as opposed
to exact day of death

As a result of the differences between our findings
and those of earlier Medicare studies, where decedents
accounted for a declining portion of overall Medicare
spending between 1980 and 1996 [10,11], decedents in BC
accounted for a growing share of publicly financed health
care costs, even as the proportion of the elderly dying in a
given year fell slightly. The interpretation of this apparently
important shift depends, naturally, on its possible causes.

The reduced expenditure on survivor populations may
be attributed to a combination of health and policy factors.
Certainly, policy changes enacted in British Columbia dur-
ing the 1990s - first, to shorten hospital stays and later to
restrict access to continuing care to the most needy [38-41]
- appear to have had an effect on those two service areas,
reducing the amount of care provided to survivor popula-
tions. In the case of continuing care specifically, tight health
care budgets may have had a disproportionate effect on this
sector. It is also possible that at least a portion of the decline
in community care costs for survivors was due not to over-
all lower utilization, but to a larger proportion of utilization
taking place in the informal or private market. Coyte and
McKeever [42] found that the private share of all health care
costs excluding physician and hospital services in Canada
rose from 52 to 57% between 1975 and 1999.

Besides possible public—private substitution, it is also
possible that reduced spending on survivors may reflect an
improvement in health status. While data are not available
for BC specifically, numerous studies from the industrial-
ized world have found broad improvements in age-specific
morbidity among the elderly [43-46]. To the extent that
improved health is due to lifestyle and not to more health
care, lower morbidity would be associated with lower
utilization of intensive services such as hospitals and con-
tinuing care. In this context, relatively higher survivor
utilization of less intensive services more oriented towards
prevention and maintenance - such as physician visits and
drugs - is not surprising.

Regardless of the cause, the trend towards stronger
growth in decedent versus survivor costs could have a
significant effect on forecasts of the effect of aging on
future expenditure growth. Miller [ 19] found that Medicare
expenditure forecasts for the year 2070 could be reduced by
15% if the relative cost of dying is taken into account and life
expectancy is assumed to grow to 82 years. If the relative
cost of dying is increasing (and survivor costs are falling), as
our results suggest, the effect could be even more dramatic.

The effect of trends in the cost of dying on future expen-
diture forecasts depends critically on the direction of future
mortality. If mortality gains continue, as is assumed by
Miller and projected by the Congressional Budget Office
in their Medicare forecasts [47], the proportion of indi-
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viduals at any given age in their last year of life will
fall, leading to a decline in overall average spending lev-
els at each age, and for the population as a whole. If, on
the other hand, longevity approaches a limit, as forecast
by Fries and Olshansky [48,49], or longevity is reduced
due to more sedentary lifestyles, higher obesity, and the
concomitant comorbidities [50], the reverse may be true.
An increase in the spending share attributed to dece-
dents places increased importance on future mortality
rates.

The divergence between decedent and survivor cost
trends during the study period raises policy questions con-
cerning the allocation of health care resources. In the 1990s,
a major goal of British Columbia health policy was to shift
the emphasis of care to the community and increase pre-
vention and maintenance services while decreasing the
intensity of emergency care [40,41]. While the increase in
the share of survivor expenditures devoted to drugs and
physicians is consistent with these objectives, the increase
in the share of hospital and continuing care expenditures
allocated to decedents - even in light of the decline in the
death rate — may be less so. Garber et al. [51] noted a sim-
ilar trend in US Medicare expenditures between 1988 and
1995, where, in spite of increased use of hospice and home
health care by dying beneficiaries, overall usage of hospitals
and the intensity of end-of-life treatment did not decline.
Increasing service intensity for the dying could raise con-
cerns with respect to health system efficiency as health care
accounts for an increasing share of the economy.

The limitations to this study concern generalizability,
costing assumptions, and the omission of health care ser-
vices not covered by the government.

As our data are limited to one region in Canada, caution
should naturally be exercised in drawing conclusions with
respect to other jurisdictions. Nevertheless, government
coverage in BC of roughly 70% of all health care expen-
ditures compares closely with that in other developed
nations, including the United States for the 65+ popula-
tion, who are covered by Medicare. With similar economic
and demographic conditions, results from British Columbia
might reasonably be expected to be at least indicative to
those in other developed countries, though differences in
health systems and policies should be duly noted.

For hospital and continuing care costs, we needed to
make assumptions about the cost of a wide variety of
services delivered by hundreds of providers across the
province over a period of eleven years. The provincial
cost-per-weighted case methodology for hospitals changed
midway through the study period, and the results changed
from a relatively stable cost to one that was rapidly increas-
ing. Our continuing care cost estimates were based on two
point estimates for 1991/1992 and 1996/1997, respectively,
without any more recent information available. Generally,
we believe that the broad nature of the study makes the
necessary cost assumptions tolerable, and that the effect
on relative comparisons between decedents and survivors
where the same cost assumptions are used would not be
significant.

While publicly funded health care in Canada is among
the most universal and comprehensive in the Western
world, there are still some services and costs that are not

covered by public insurers and thus would not be cap-
tured in our data. In particular, there is a significant market
for private services in continuing care, such as home sup-
port services and retirement homes [28,42]. Some types of
physiotherapy or occupational therapy may not be covered;
dentistry and over-the-counter medicines are not captured
in the public data either. Bearing these limitations in mind,
we feel that our data covers the vast majority of health
care expenditures for the elderly and compares favorably
in terms of comprehensiveness to data used in other cost
of dying studies.

5. Conclusion

Our study examined the relationship between decedent
and survivor expenditures in British Columbia and the time
trends in each for a range of health service components
and all components combined. The result of falling sur-
vivor costs, particularly for hospital and continuing care
is important for future health care system development
and resource planning. Further research is needed to deter-
mine the extent to which falling survivor utilization reflects
improved health and lower need on the one hand, or
reduced access and cost shifting to the private sector on the
other. The implications of these two possible causes differ
considerably.

An increasing decedent/survivor ratio suggests that a
forecast of future health expenditures using our cost of
dying data and assuming increased life expectancy could
significantly reduce expected costs in comparison with
simple age-based models. Aging may not be the significant
threat to health care budgets that is commonly assumed,
and researchers and policy makers should take care that a
focus on the effects of aging does not distract from other
causes of health care cost inflation such as technology, the
market for labor, and income effects.

Acknowledgment

The authors wish to gratefully acknowledge the efforts
and support of the Centre for Health Services and pol-
icy Research at the University of British Columbia and the
British Columbia Ministry of Health Services.

References

[1] Meara E, White C, Cutler DM. Trends in medical spending by age,
1963-2000. Health Affairs (Millwood) 2004;23(4):176-83.

[2] Seshamani M, Gray A. The impact of ageing on expenditures in the
National Health Service. Age and Ageing 2002;31(4):287-94.

[3] White C. Health care spending growth: how different is the United
States from the rest of the OECD? Health Affairs (Millwood) 2007;
26(1):154-61.

[4] Bains M, Oxley H. Aging-related spending projections on health and
long-term care. In: Towards high-performing health systems. Policy
studies. Organization for Economic Cooperation and Development
(OECD); 2004.

[5] Dang TT, Antolin P, Oxley H. Fiscal implications of ageing: projections
of age-related spending. Organization for Economic Cooperation and
Development (OECD); 2001.

[6] EU (Economic Policy Committee of the European Union). The impact
of ageing populations on public finances: overview of analysis car-
ried out at EU level and proposals for a future work programme.
EcoFin Council; 2003. Available at http://ec.europa.eu/economy_
finance/epc/documents/2003/pensionmaster_en.pdf.


http://ec.europa.eu/economy_finance/epc/documents/2003/pensionmaster_en.pdf
http://ec.europa.eu/economy_finance/epc/documents/2003/pensionmaster_en.pdf

276 G. Payne et al. / Health Policy 90 (2009) 270-276

[7] BLS (Bureau of Labour Statistics). CPI-all urban consumers (current
series)-all items; 2006. Available at http://www.bls.gov/CPI/using
Multi-Screen Data Search (accessed May 2006).

CMS (Centers for Medicare and Medicaid Services). Personal

health care expenditures by age: 1987-1999. Dept. of Health

and Human Services; 2006. Available at http://www.cms.hhs.gov/

NationalHealthExpendData/downloads/agetables.pdf (accessed May

2006).

CDC (Center for Disease Control and Prevention). National vital

statistics reports. Deaths: final data for 2003. Dept. of Health

and Human Services; 2006. Available at http://www.cdc.gov/nchs/

data/nvsr/nvsr54/nvsr54.13.pdf (accessed September 2007).

[10] Lubitz JD, Riley GF. Trends in medicare payments in the last year of
life. The New England Journal of Medicine 1993;328(15):1092-6.

[11] Hoover DR, Crystal S, Kumar R, Sambamoorthi U, Cantor JC. Med-
ical expenditures during the last year of life: findings from the
1992-1996 medicare current beneficiary survey. Health Services
Research 2002;37(6):1625-42.

[12] OECD (Organazation for Economic Cooperation and Development).
OECD tables and figures on aging; 2000. Available at http://www.
oecd.org/pdf/M00006000/M00006402.pdf (accessed June 2006).

[13] Busse R, Krauth C, Schwartz FW. Use of acute hospital beds does not
increase as the population ages: results from a seven year cohort
study in Germany. Journal of Epidemiology and Community Health
2002;56(4):289-93.

[14] Gornick M, McMillan A, Lubitz J. A longitudinal perspective on pat-
terns of Medicare payments. Health Affairs (Millwood) 1993;12(2):
140-50.

[15] Levinski NG, Yu W, Ash A, Moskowitz M, Gazelle G, Saynina O,
Emanuel EJ. Influence of age on Medicare expenditures and medical
care in the last year of life. JAMA 2001;286(11):1349-55.

[16] Lubitz J, Beebe ], Baker C, Longevity. Longevity and medicare expen-
ditures. The New England Journal of Medicine 1995;332(15):999-
1003.

[17] Madsen ], Serup-Hansen N, Kristiansen IS. Future health care
costs—do health care costs during the last year of life matter? Health
Policy 2002;62(2):161-72.

[18] McGrail K, Green B, Barer M, Evans R, Hertzman C, Normand C.
Age, costs of acute and long-term care and proximity to death: evi-
dence for 1987-88 and 1994-95 in British Columbia. Age and Ageing
2000;29(3):249-53.

[19] Miller T. Increasing longevity and medicare expenditures. Demogra-
phy 2001;38(2):215-26.

[20] Polder JJ, Barendregt JJ, van Oers H. Health care costs in the
last year of life—the Dutch experience. Social Science & Medicine
2006;63(7):1720-31.

[21] Spillman BC, Lubitz ]. The effect of longevity on spending for
acute and long-term care. The New England Journal of Medicine
2000;342(19):1409-15.

[22] Yang Z, Norton EC, Stearns SC. Longevity and health care expen-
ditures: the real reasons older people spend more. The Journals
of Gerontology Series B, Psychological Sciences and Social Sciences
2003;58(1):S2-10.

[23] Strunk BC, Ginsburg PB, Gabel JR. Tracking health care costs: growth
accelerates again in 2001. Health Affairs (Millwood) 2002:W299-310
[Suppl Web Exclusives].

[24] Sochalski ], Aiken LH, Fagin CM. Hospital restructuring in the United
States, Canada, and Western Europe: an outcomes research agenda.
Medical Care 1997;35(10 Suppl):0S13-25.

[25] Freedman VA, Martin LG, Schoeni RF. Recent trends in disability and
functioning among older adults in the United States: a systematic
review. JAMA 2002;288(24):3137-46.

[26] Fries JF. Measuring and monitoring success in compressing morbidity.
Annals of Internal Medicine 2003;139(5 Pt 2):455-9.

[27] Mathers CD, Iburg KM, Salomon JA, Tandon A, Chatterji S, Ustun B,
Murray CJ. Global patterns of healthy life expectancy in the year 2002.
BMC Public Health 2004;4:66.

[28] CIHI(Canadian Institute of Health Information). Health expenditures
by use of funds, by year, by source of finance, by province/territory

[8

[9

and Canada 1975-2006—current dollars; 2005. (Available at http://
secure.cihi.ca/cihiweb/dispPage.jsp?cw_page = statistics_results_
source_nhex_e, accessed November 2005).

[29] Centre for Health Services Policy Research. History of the BCLHD.
Vancouver: University of British Columbia; 2007.

[30] Government of British Columbia, Ministry of Health. British
Columbia, other provincial and territorial populations: 1971-2006
(age and sex, July 1). Victoria: BC Stats.; 2007.

[31] CIHI(Canadian Institute of Health Information). DAD resource inten-
sity weights and expected length of stay, 2001. Ottawa: CIHI; 2001
(ISBN 1-896104-59-2, available on request from author).

[32] Lee S. Correspondence on British Columbia cost per weighted case.
Victoria: Personal Correspondence; 2004.

[33] Hollander MJ. Substudy 1: Final report of the study on the compar-
ative cost analysis of home care and residential care services. In:
National evaluation of the cost-effectiveness of home care. Centre
on aging. Victoria: University of Victoria; 2001.

[34] Statistics Canada, Canadian Federal Government, Consumer
price index (CPI), 2005 basket, annual (2002=100): Ottawa;
2007.

[35] Breyer F, Felder S. Life expectancy and health care expenditures: a
new calculation for Germany using the costs of dying. Health Policy
2006;75(2):178-86.

[36] Seshamani M, Gray AM. A longitudinal study of the effects of age
and time to death on hospital costs. Journal of Health Economics
2004;23(2):217-35.

[37] Payne G, Laporte A, Deber R, Coyte PC. Counting backward to health
care’s future: using time-to-death modeling to identify changes in
end-of-life morbidity and the impact of aging on health expenditures.
The Milbank Quarterly 2007;85(2):213-57.

[38] McGrail K. Conversation on continuing care policy. Personal Corre-
spondence; 2007.

[39] Centre for Health Services and Policy Research, University of British
Columbia, Policy timeline (British Columbia Continuing Care Sector),
PowerPoint presentation: Vancouver; 2007.

[40] Davidson AR. British Columbia’s health reform: “new directions” and
accountability. Canadian Journal of Public Health 1999;90(Novem-
ber/December):S35.

[41] Government of British Columbia, Ministry of Health. New direc-
tions for a healthy British Columbia. Ministry of Health and Ministry
Responsible for Seniors: Victoria; 1993.

[42] Coyte PC, McKeever P. Home care in Canada: passing the buck. The
Canadian Journal of Nursing Research 2001;33(2):11-25.

[43] Jacobzone S, Cambois E, Robine JM. Is the health of older persons in
OECD countries improving fast enough to compensate for population
ageing? OECD Economic Studies 2000:30.

[44] Robine JM, Michel JP. Looking forward to a general theory on popula-
tion aging. The Journals of Gerontology Series A, Biological Sciences
and Medical Sciences 2004;59(6):M590-7.

[45] Robine JM, Ritchie K. Healthy life expectancy: evaluation of global
indicator of change in population health. BM] 1991;302(6774):
457-60.

[46] Spillman BC. Changes in elderly disability rates and the implica-
tions for health care utilization and cost. The Milbank Quarterly
2004;82(1):157-94.

[47] CBO (Congressional Budget Office). The outlook for social security.
Washington, DC: CBO; 2004.

[48] Fries JF. Aging, natural death, and the compression of morbidity. The
New England Journal of Medicine 1980;303(3):130-5.

[49] Olshansky S], Carnes BA, Cassel C. In search of Methuselah: estimat-
ing the upper limits to human longevity. Science 1990;250(4981):
634-40.

[50] Olshansky SJ, Passaro DJ, Hershow RC, Layden ], Carnes BA, Brody
J, et al. A potential decline in life expectancy in the United
States in the 21st century. The New England Journal of Medicine
2005;352(11):1138-45.

[51] Garber A, MaCurdy TE, McClellan MB. Medical care at the end of life:
diseases, treatment patterns, and costs. NBER Work Pap Ser; 1998.
(No. W6748).


http://www.bls.gov/CPI/
http://www.cms.hhs.gov/NationalHealthExpendData/downloads/agetables.pdf
http://www.cms.hhs.gov/NationalHealthExpendData/downloads/agetables.pdf
http://www.cdc.gov/nchs/data/nvsr/nvsr54/nvsr54_13.pdf
http://www.cdc.gov/nchs/data/nvsr/nvsr54/nvsr54_13.pdf
http://www.oecd.org/pdf/M00006000/M00006402.pdf
http://www.oecd.org/pdf/M00006000/M00006402.pdf
http://secure.cihi.ca/cihiweb/dispPage.jsp
http://secure.cihi.ca/cihiweb/dispPage.jsp

	Temporal trends in the relative cost of dying: Evidence from Canada
	Introduction
	Materials and methods
	Results
	Decedent costs
	Survivor costs
	Decedent/survivor ratio
	Death rates and proportion of spending on decedents
	Decomposition of expenditure growth

	Discussion
	Conclusion
	Acknowledgment
	References


