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Executive Summary

Comprehensive and authoritative estimates of the cost of iliness in Canada are
vital to setiing priorities for allocating limited health resources. However, many
conceptual and methodological difficulties arise when attempting to quantify, in
economic terms, the impact of illness and injury. The authors of this report have
chosen the prevalence-based human capital approach to translate morbidity and
premature mortality into direct and indirect costs to affected individuals and
saciety.

The total cost of illness, disability and premature death in Canada for 1993 was
an estimated $156.9 billion based on a 6% discount rate. This is roughly
equivalent to 22% of the Gross Domestic Product (GDP) or $5,450 per capita.
Direct costs accounted for $71.7 billion; hospital care was the largest direct cost
component {$26.1 billion), while research expenditure was the smallest ($752
million). Indirect costs totalled $85.1 billion; almest half (45%, $38.3 billion) of
this amount was attributed to the loss of productivity resulting from long-term
disability.

Al costs except $27.6 billion in direct costs were classifiable by diagnostic
category. The diagnostic categories with the highest total costs were
cardiovascular diseases ($19.7 billion), musculoskeletal diseases (517.8 billion),
injuries (§14.3 billion) and cancer ($13.1 billion). These four categories
collectively represented half (50.2%) of the total cost of iliness ¢lassifiable by
diagnostic category.

A portion of the costs of illness could be categorized by age and sex. The age
group 65 and over accounted for almost one third (29.2%, $37.6 biilion) of the
costs classifiable by age group. The costs of illness that could be classified by sex
were almost evenly distributed between males ($65.9 billion) and females ($62.7
billion). However, the distribution by age group and sex varied considerably by
cost component.

This report provides a conservative estimate of the main direct and indirect
costs of illness in Canada for 1993. Cost estimates have been refined extensively
from the original report, Economic Burden of Hiness in Canada, 1986,
Recognizing implicit limitations and assurptions, both theoretical and practical,
the report recommends continued refinement of cost-of-illness estlimates as well as
research, health promotion and disease prevention focused on ilinesses with the
greatest "health burden.”

iii
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Recommendations

Health information systems and future analyses of the economic burden of
illness should do the following.

I.  Improve data sources and refine methods for direct and indirect cost components

to provide more comprehensive information for specific diseases (several
specific suggestions in the discussion address the present data limitations),

2. Organize all health-related cost data according to the most recent version of the
World Health Crganization’s International Classification of Diseases in order
to effectively and accurately determine the distribution of health resources by
diagnostic category.

3. Refine methods to establish the costs of illness attributable to various risk factors

{e.g. tobacco smoking, alcohol consumption),

4. Refine cost-of-illness methods to consider the mulfidimensional nature of
disease (i.e. the costs associated with secondary causes of illness and
disability),

In using these estimates, decision makers are encouraged fo remember these
points, T

1. Consider the overall "health burden” {i.e. incidence, prevalence, number of
deaths, years of life lost, use of health care resources, quatity of life
implications, economic impact, etc.) of illness when making decisions.

2. Strengthen research, health promotion and disease prevention programs,
especially those that target illnesses with the greatest "health burden” (i.e.
cardiovascular diseases, musculoskeletal diseases, injuries, cancer, mental
disorders, respiratory diseases) in order to minimize the burden of illness in
Canada.

v
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Introduction

In 1991, the Feonomic Burden of
lliness in Canada, 19861 was published
by the Laboratory Centre for Disease
Control (LCDC) in response to numerous
requests for estimates of the cost of
illness to Canadian society. The
overwhelming respense to the original
report and continued requests for detailed
information indicated the need for an
up-to-date revision that wonld provide
even finer detail than the original report.

"The goal of this new document is {0
systematically estimate the 1993
economic impact of illness in Canada.
This report provides a comprehensive
overview of the distribution of the
principal direct and indirect costs of
illness using the human capitat approach.
The prevalence-based methodelogy
determines "opportunity cosis" to
individuals and society that result from
iliness or injury, translating morbidity and
premature mortality into direct and
indirect costs.

Direct costs are the value of goods and
services for which payment was made
and resources used that could have been
allocated to other uses in the absence of
disease. Direct costs of health services
include drugs and appliances, medical
care provided by physicians and other
health professionals, care in hospitals and
other health care institutions, health
science research, capital, administration,
and various other health care
expenditures, Indirect costs to sociely due
to morbidity and premature mortality are
measured by the present value of lost
productivity due to long-term and
short-term disability and premature death.

The Econontic Burden of Hiness in
Canada, 1993 begins with a background
on conceptual issues, a discussion of
methodology used in this report and a
summary of direct and indirect costs by
cost component, diagnostic category, age
and sex. The subsequent pages provide
detailed information by cost component:
sources, specific methodologies,
assumptions, limitations and key results.
An inclusive reference list (organized by
report section) and appendices are
provided at the end of the document,

As in the past, complete systematic
national information about the cost of
illness is not readily available. Since
publication of the original report in 1991,
we have acquired better data sources,
refined our methods and included a
sensitivity analysis of our indirect costs.
Disability payments, which were included
in the 1991 publication as direct costs, are
excluded from this report because their
inclusion led to double counting of costs.
Improveinents to this and other
methodology make comparison of
estimates between the two time periods
unadvisable; differences may represent
these improvements rather than actual
changes in the distribution and costs of
illness between the two years of data.

Detailed, reliable data about health
care costs are of increasing importance in
developing effective health strategies and
allocating limited health resources as
Canadian health care costs continue to
rise, the population ages and resource
allocations tighten. Cost-of-illness studies
are a valuable resource to health planners,
policy makers, researchers and other
stakeholders (i.e. private sector, volunieer
organizations, professional associations).
In conjunction with other health
indicators, this information helps explain
the overall scope and magnitude of illness
and provides substantive information on
which to base such difficult decisions as
setting program priorities and effectively
allocating limited health resources.
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Background

Tllness and injury can influence many
aspects of a person’s life. The complex
nature of illness and injury poses a
tremendous challenge for cost-of-illness
studies, which seek to quantify, in
economic terms, the impact of illness and
injury on individuals and society.

Before initiating a cost-of-illness
study, one must first determine what to
consider as costs, what methods to use
and what sources of data are available.
The study must incorporate an approach
to time and a point of view that suit both
{he available data and the purpose of the
analysis.

Definition and Measurement of
Costs

Direct costs reflect the value of goods
and services for which payment was
made and resources used that could have
been used for other purposes in the
absence of illness.! These costs, which
are less open to dispute than indirect
costs, include the cost of care provided by
physicians and other health professionals,
care in hospitals and other health care
institutions, drugs and appliances, heaith
science research, capital, administration
and other health care expenditures. Direct
costs also include out-of-pocket expenses
to patient and family (e.g. transportation
to health providers, moving expenses,
additional household help, adaptive
equipment or clothing, special diets).

Direct costs initially appear
straightforward to calculate using existing
secondary data sources. Although total
national health expenditures are readily
available, detailed systematic information
about specific diagnostic categories is not
easily found, and even ad hoc data are
scarce. Reliable data about out-of-pocket
costs to patient and family are even
harder to obtain.

Tndirect costs represent the value
society places on "health” and "life."
Indirect costs are more controversial than
direct costs since a quantitative valuation,
in economic terms, of health and life

inevitably places a value on the relative

worth of individuals in society. However,

to ignore these costs would underestimate
the value society places on health and
life. There are two main approaches to
calculating indirect costs: the human
capital and the willingness-to-pay
approach.23

The human capital approach considers
the value of lost productivity as a result of
disability and premature death, using lost
earnings as a surrogate for the impact that
premature death and disability have on
individuals and society, By contrast, the
willingness-to-pay approach considers the
amount people are willing to pay to keep
people alive and healthy; typically
willingness-to-pay values are higher than
those based on foregone earnings.*-#

The main criticism of the human
capital approach is that it fails to
recognize pain and suffering and the
psychosocial consequences of illness. It
assumes a single measure, present-value
dollars, to be an adequate standard for
judging the overall impact of illness and
injury that affects all aspects of people’s
lives. Moreover, earnings do not always
accurately reflect one’s ability to produce,
and some groups are thus undervalued:
women, the young and the eldesly. )36

The willingness-to-pay approach is
favoured by many economists on the
grounds that the human capital approach
does not account for consumer behaviour
in purchasing goods and services.? The
decision of whether or not a health
program should proceed is ultimately
driven by the willingness of the
program’s beneficiaries to incur costs in
order to receive the benefits of the
program. Preserving the life of an elderly
person with no future economic
productivity, for example, may be a
decision for which a family or society is
willing to pay. 1011

The willingness-to-pay approach can
be criticized because it is extremely
difficult to place a value on small

reductions in the probability of death,14-6

1t can also be criticized because it values
individual lives based on income
distribution, the rich being more able to
pay than the poor.

We have chosen to use the human
capital approach to estimate indirect costs
of illness. Tt is used most often in
cost-benefit and cost-effectiveness
analyses because of the availability of
reliable statistics, the relative simplicity
of calculations and the consistency of
results, permitting comparison between
diagnostic categories ot with other
cost-of-illness studies using this
approach. 2312

None the less, indirect costs are less
reliable indicators than estimates of direct
costs that can be calculated directly from
usage data. Any estimate of foregone
carnings must be based on assumptions
about the earnings people with an iliness
could have had but for their illness. These
assumptions are variable and have &
substantial effect on the resulting
estimation of costs.® Blindly using
indirect costs as a guide to setting
priorities may lead to resources being
directed toward the most productive
groups (i.e. wealthy, middie-aged, male}
rather than the more vulnerable groups
(i.e. poor, elderly, young, female). Such
policies would worsen inequalities in
health, contrary to social objectives, 10,11

Time Frame: Prevalence versus
Incidence Appreach

Two recognized approaches to
establishing a time frame are used in
cost-of-illness studies: prevalence and
incidence.l Prevalence-based studies
examine costs incurred during a given
time period, usually one year, regardless
of the time of disease onset.! By contrast,
incidence-baged studies represent all the
future costs associated with all cases with
onset of iliness in the base year.! When
practice patterns and technology do not
change over time, both methods yield the
same results. However, if changes in




Economic Burden of ifiness
in Canada, 1993

praciice patterns and technology are
anticipated, incidence-based costs will
reflect these changes,!1

The prevalence approach is better
suited to answering policy questions
about cost contrel. For example, policy
makers may wish to set targets on total
expenditures for a diagnostic category
and measure the extent to which the goal
was met. The incidence approach, on the
other hand, is better suited to decision
making about treatment or research
strategies as it more realistically reflects
the iinpact of reduced incidence or
improved outcomes in the context of
future costs.12

The incidence approach requires
collection of primary data based on
knowledge of the likely course of a
disease and its duration, i.e. survival rates
since onset, type and cost of medical care
for the duration of the illness and impact
of the illness on employment income and
unpaid work.8 These data can only be
predicted; estimates based on incidence
are even more dependent on assumptions
than prevalence-based estimates,6

We use the prevalence approach in
this study for two reasons, First, national
economic and health data are readily
available from various data sources.
Second, results are easfer to understand,
are more directly related to other data and
have a higher confidence level than
estimates based on incidence.§

We use 1993 as the base year for our
cost calculations. Although the premature
mortality took place in 1993, some of the
productivity loss will be incurred in
future years and cannot strictly be
allocated to 1993, On the other hand,
premature mortality that took place
before 1993 and caused productivity loss
in 1993 is not considered in this model, A
more complex lifetime productivity loss
model would take into account all of
these factors. However, the results of a
more complex model are unlikely to
differ significantly from those of the
simpler mode],

Perspective of Analysis: Society
versus Government

The coniext in which data will be
applied must also be considered in
cost-of-illness analysis. Specifically, the
impact of lost productivity imposed by
injury or illness is viewed quite
differently by governments than by

_society itself.

Disability payments such as Canada
Pension Plan (CPP), Quebec Pension
Plan (QPP) and workers’ compensation,
which atternpt to compensate for the loss
of earnings due to illness or injury, are

- transfers of funds from society to the

individual. From the government’s
perspeciive, this shift in funds is a net
(direct) cost: if illness did not oceur,
transfer payments could be used for other
purposes. 417 Fhe indirect costs of
illness and injury (i.e. lost praductivity)
are thus excluded when viewed from the
governmental perspective.

However, from the perspective of
society, the cost of Hllness and injury is
not the disability payment itself, but the
loss of productivity (i.e. earnings) it seeks
to compensate: the transfer payment only
shifts the burden of the disability from the
individual to society. Including transfer
payments in the cost of illness would
result in double counting, counting first
the individual’s loss of productivity and
then the redistribution of society’s
resources that attempts to compensate the
individuat for that logs 46

‘We have chosen the societal
perspective for the measurerent of our
costs, including all costs incurred by
individuals, by employers, coliectively
through governments or through shared
arrangements between any of these
parties. However, we have excluded
transfer payments to avoid double
counting of indirect costs.
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Discussion

Methods for estimating the cost of
illness have been refined extensively
from our original report, Feonomic
Burden of lllness in Canada, 1986. This
section provides an overview of how
methods have been improved and what
limitations remain. Further details about
each specific cost component can be
found in the section entitled
"Expenditures by Cost Component” (p.
17 if). We also provide a more general
context for our methods, comparing our
results with other sources of information,
in Appendix 7.

Drug Expenditures

Our total drug expenditure ($9.9
billion) now includes estimates of
prescription drugs, non-preseription drugs
and personal health supplies bought in
retail stores and prescription drugs
purchased for hospital use, Although
costs of personal health supplies and most
non-prescription drugs are still not
available by diagnostic category, we are
- able to categorize more than 90% of all
prescription dnigs sold in pharmacies by
diagnostic category, age and sex, We also
estimate hospital drug expenditures by
diagnostic category, age and sex,

We have compared our total hospital
drug expenditure with estimates provided
by Statistics Canada.l After adjusting
Statistics Canada’s estimates for
underreporting, our estimates were almost
identical to theirs, Thus, we are confident
that we have represented the majority of
hospital drug expenditures.

Cost estimates for some diagnostic
categories (e.g. cancer) may be
underestimated since the data sources we
used to categorize drugs by diagnostic
category excluded the activities of
specialized health centres or clinics
outside of a hospital. As much as 15% of
the cancer drug market could be missing.2
However, the cost of drugs for these
patients is represented in the total drug
expenditure.

Our cost estimates exclude drugs
prescribed in other institutions that are
included in the component called
"Expenditures for Care in Other
Institutions.”

Physician Care Expenditures

To categorize the national physician
care expenditure by diagnostic category,
age and sex, we have compared the
distribution of medical service costs in
seven provinces by diagnostic category
and sex.

At the time of this comparison, most
provinces could only provide 1991/92
data. We assumed that the distribution by
diagnostic category for each province
remained fairly constant between 1991/92
and 1993/94. The National Physician
Database (NPDB)? provides a
distribution of fee-for-service physician
expenditures for all provinces except
Quebec. Although the NPDB could not
provide data to verify the distribution by
diagnostic category, it verified that the
distribution by sex remained fairly
constant between 1990/91 and 1992/93,

The seven provincial distributions are
comparable for all diagnostic categaries
except ill-defined conditions and
well-patient care (see Appendix 3).
Provincial officials have suggested that
disparities in these two categories can be
attributed to the use of a limited set of
diagnostic codes and over-classification
of many diagnoses to these categories that
capture poorly-defined diagnoses.? As in
our 1986 cost-of-illness estimates, we
apply Manitoba’s 1993/94 distribution of
physician expenditures by diagnostic
category, age and sex to the total national
physician expenditure; Manitoba’s data
have been validated, whereas officials in
other provinces lacked confidence in the
accuracy of their diagnostic coding.

Unfortunately, we were unable to
obtain physician care expenditures by
diagnostic category from Ontario,
Quebec, New Brunswick and the
territories. These regions represent 67.5%

of the total national physician care
expenditure;’ distribution of physician
care costs by diagnostic category in these
areas has an hinportant impact on the
overall distribution of physician care
costs in Canada. We assume physician
care cost distributions for the missing
provinces and territories to be similar to
those of the other seven provinces.

Although we were unable to verify
that the distribution of physician
expenditure by diagnostic category for
Ontario, Quebec and New Brunswick was
similar to that of the other provinces, the
NPDB did confirm that the sex
distribution for Ontario and New
Brunswick was similar to that of the other
provinces for 1990791 and 1992/93.3

Hospital Care Expenditures

The national hospital expenditure by
diagnostic category, age and sex is
estimated separately for acute care,
long-term care and psychiatric hospitals
to account for the impact of differences in
patient composition, duration of stay and
intensity of care on costs within these
types of hospitals.

Acule care hospitals represent 86.6%
of the total hospital expenditure.! We
were able to account for the duration of
stay and intensity of care for the inpatient
"acute care” portion of the acute care
hospitals using total Resource Intensity
Weights (RTWs). General and other
short-stay hospitals (i.e. acute care
hospitals) also include long-term care
bed, outpatient and emergency ward costs
that are not considered in the calculation
of total RTWs. These costs are assumed o
have diagnostic category and age/sex
distributions similar to those for acute
care.

In the current report, we estimate the
average cost of hospitalization per patient -
day for extended care and rehabilitation
hospitals to represent patients in
long-term care hospitals. Although we are
unable {0 identify the intensity of care in
these hospitals, we know that long-term




Economijc Burden of liiness
in Canada, 1993

care hospitals make up only 6.9% of the
total hospital expenditure,! and the
intensity of care among patienis in these
hospitals is likely to be more
homogeneous than for acute care patients.

The total psychiatric hospital
expenditure is assigned to mental
disorders.

Expenditures for Care in Other
Institutions

We use the term "other institutions™ to
refer to residential care facilities
providing Type II care or higher (see
definitions in Appendix 2). Although we
are unable o estimate costs by diagnostic
category, age and sex, we have grouped
these institutions by prineipal
characteristic of the predominant group of
residents. The majority of the expenditure
for care in other institutions is for homes
for the aged. However, attributing costs to
the category "aged" obscures the fact that,
for a very high proportion of residents of
these institutions, it is a health problem
(e.g. cognitive impairment,
musculoskeletal diseases), and not age
alone, that requires professional health
care. Approximately 12% of the
expenditure for care in other institutions
was spent on treating mental disorders.

Health Science Research
Expenditures

Our health science research
expenditure represents the vast majority
of health science research conducted in
Canada ($752 million). We have
categorized approximately 70% of this
expenditure. Research categories have
been expanded to include basic research
(e.g. metabolism, immunology) and other
non-disease areas of health science
research (e.g. medical history, equipment
grants}, providing a more accurate
estimate of the distribution of research by
diagnostic category. In our previous
publication, basic research was assigned
to endocrine and related disorders and to
blood diseases, overestimating the cost of
research in these diagnostic categories.

The total research expenditure
includes a combination of 1992/93, 1993,
and 1993/94 grants {see Health Science
Research Expenditures); however, the
majority of grants were for 1993/94. We
assumed the type and value of research o

be similar for the two years and reported
all grants and awards as if for 1993/94.

Additional Direct Health
Expenditures

Unfortunately, we are unable to
categorize care by other professionals,
capital and some other expenditures by
diagnostic category. Many of these costs
are either system costs that should not be
attributed to specific diagnostic groups
(i.e. public health, prepayment
administration) or areas that could be
allocated at aggregate Ievels (i.e. dentistey
and denturists, $4.7 billion, to digestive’
diseases; eye care and hearing aids,
$1.4 billion, to nervous systerm and sense
organ diseases).

We did not include these additional
disease costs in our Summary of Results
because information about them is not
detailed enough to justify allocating the
total figure to a diagnostic category. For
example, a large portion of dentistry
might be considered well-patient care. To
allocate the total cost to a diagnostic
category could misrepresent the
proportion of total costs for that
diagnostic category; for instance,
digestive diseases would rank seventh
overall fargely because of dental costs.

Nevertheless, it is important to focus
more atiention on these additional health
expenditures since they represent a
considerable portion of the total direct
Costs.

Mortality Costs

Qur calculation of mortality costs (i.e.
the present value of Tost productivity due
to premature mortality) now considers the
loss of labour force and vnpaid work
resulting from premature mortality.

In our 1986 estimates, we calculated
productivity loss using the average annual
inconie of individuals, Income
overestimated productivity losses because
it included many sources of revenue (e.g.
interest from stocks and bonds, pensions
and benefits) in addition to earnings from
employment, Loss of productivity would
not affect these additional income
sources: only employment income would
be affected,

We add the replacement value of
unpaid work® to earnings from

employment because employment income
alone underestimates the loss resulting
from illness, especially for the women,

" children and elderly persons who are not

in the work force.”8 Although we have
reduced disparities between some groups
(i.e. men and women, middle-aged and
elderly), mortality costs for children are
still underestimated since earnings from
employment and the value of nnpaid
work for children under age 15 are not
available. Attention to measuring the
value of lost productivity for this age
group is necessary in subsequent work.

The arithmetic sumn of lifetime
earnings and unpaid work overestimates
the present value of an individual since
the future value of capital is less than its
present worth (i.e. capital can be invested
and increases in value over time).? We
express the value of future earnings from
employment and the value of unpaid
work in terms of equivalent present-day
dollars, This is accomplished by
discounting by an assumed rate of return
on investments for the time period (i.e.
6% discount rate). Because investrent
rates are difficult to predict, we provide a
sensitivity analysis comparing our
estimates at a 6% discount rate to a range
of estimates using discount rates between
2% and 109,10

Morbidity Costs Due to
Long-term and Short-term
Disability

Qur calculations of lost productivity
due to long-term and short-term disability
are significantly higher than our 1986
estimates. This reflects the use of the
1994 National Population Health Survey
(NPHS), which provides a more recent
prevalence of disability than the 1978/79
Canada Health Survey used previously.
The NPHS also provides information
about long-term disability among the
institutionalized population; only
psychiatric hospitals were included in the
cost of long-term disability in the 1986
estimates.

However, surveys that provide
estimates of the number of "self-reported"
people affected by illnesses are hard to
validate, and it is even more difficult to
determine the degree of disability
involved. For example, survey data tend
to underestimate the extent of disability
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due to mental iliness and its severity. This
could result in a significant
underestimation of the indirect costs for
some diagnostic categories.

The NPHS uses V-codes developed by
Statistics Canada to code musculoskeletal
diseases, which include injuries.
Although we have attempted to solve this
problem, long-term disability costs for
injuries may be underestimated.

NPHS data on short-term disability
are not available by diagnostic category;
the distribution of the Quebec Health and
Social Survey is used to classify this
NPHS data by diagnostic category.

As in estimating premature mortality,
we use earnings {adjusted for wage
supplements) and the replacement value
of unpaid work to measure lost
productivity. We have developed
different weights to adjust for "loss of
productivity” at different levels of
disability. This is an improvement from
our first report, where the use of "loss of
health” indexes may not reflect "[oss of
productivity."!1~14 We now provide a
sensitivity analysis, comparing morbidity
costs by using a range of weights for
future productivity losses at different
levels of disability.

Transfer Payments

In our 1986 estimates, we considered
pensions and benefits as direct cosls and
included them in the total cost of illness
to society. This led to double counting of
costs by almost $7 million since we
counted both the individual's lost
productivity and reallocation of resources
used to compensate the loss. In this
report, we exclude transfer payments
from our total cost estimate. The cost of
administration for these transfer payments
is a legitimate cost;!3-20 unfortunately,
we are unable to obtain this information
at present.

Other Costs

Inevitably there are other costs we
have not included in our cost-of-iliness
estimates. Direct costs should include,
among other considerations, patient
out-of-pocket expenses
(i.e. transportation costs to health
providers; the cost of relocating or
altering property to adapt to a patient’s

needs; special diets, clothing or
equipment for rehabilitation or comfort;
and education and counselling of patients
and caregivers),” social services (i.e.
community programs/services,
corrections/legal system costs) and
service provider training. Indirect costs of
iliness might well include foregone
employment opportunities for family
members and the cost of reduced working
hours or leisure time used in providing
for a sick or disdbled family member. 14
Although we have been unable to account
for such costs, they should be considered
in subsequent work.

Comorbidity

We have attributed direct and indirect
costs to a single diagnostic category even
though they may represent individuals
with multiple diseases or conditions:!
Costs have been apportioned to the
primary cause of illness based on the
following list.

The written preseription to
treat a particular diagnosis

Drugs:

Physicians: Treatment of an illness or
disability billed as a result of
a physician visit

Hospitals: Acute care: the cost of
procedures to treat conditions
diagnosed and the duration of
hospital stay

Psychiatric and long-term
care: primary cause of
hospitalization

Research: The main disease area
investigated in a research
project

Mortality: The underlying cause of death

Morbidity: Self-reported main cause of
short-term and long-term
disability or
institutionalization

Cost estimates may thus present a
one-dimensional picture of illness that
fails to address the costs of secondary
causes.

Health care databases (i.e. moriality,
hospitalization) generally do not provide
information about muliiple contributing
or associated secondary causes. Suicide,

for example, is coded as an injury even
though physical or mental illness may be
a contributing factor.

Similarly, our morbidity costs do not
reflect short-term limitations for people
with long-term disabilities. Although this
avoids overestimation from double
counting, our cost values may
underestimate certain diagnostic
categories that are often secondary causes
of illness. For example, diabetes, arthritis
and mental disorders are often secondary
causes of illness, whereas cancer is more
likely to be recorded as a primary cause
of iliness or death.
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Summary of Results

The total cost of illness in Canada in
1993 was estimated at $156.9 billion:
$71.7 billion (45,7%) in direct costs and
$85.1 billion (54.3%) in indirect costs,
using a 6% discount rate to value lost
productivity due fo premature mortality in
1993 (see Table 1 and Figure 1). Total
costs would range from $149.9 billion,
using a 10% discount rate, to $171.3
billion, using a 2% discount rate, The
following pages illustrate the distinct
nature of each diagnostic category and the
relative impact of each cost component
on the total cost of these illnesses.

TABLE 1
TOTAL COST OF ILLNESS, CANADA, 1993

Total Cost of lllness

Indirect Costs
54.3%

TOTAL = $156.9 Billien

Direct Costs
45.7%
($71.7 Billion}

COST COMPONENT $ MILLIONS % QF TOTAL

DirectCosts ' e
Hospital Care $26,096 16.6%
Other Institutions $7,008 4.5%
Physician Care $10,363 6.6%
Other Professionals $6,056 3.9%
Drugs - $9,884 6.3%
Research (1993/24) $752 0.5%
Capital $2,291 1.5%
Other Health Expendiiures $9,204 5.9%
Subtotal $71,743 45.7%
Mortality $29,298 18.7%
Long-term Disability $38,277 24.4%
Short-term Disability $17.6549 11.2%
Subtotal 85,123 | 54.3%

TOTALCOSTOFILLNESS .~ §iboges  ~  1000%

FIGURE 1
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TABLE 2
SUMMARY: ECONOMIC BURDEN ($1000) OF ILLNESS BY DIAGNOSTIC CATEGORY, CANADA, 1993

DIRECT COSTS

TOTAL DIRECT
Drugs Physicians Hospitals - |Research (93/94) COST
% of Cost | % of Cost (% of Cost | % of Cost {% of Cost
DIAGNOSTIC CATEGORY total  ($1000) | total ($1000) [ total  ($1000) | total ($1000) ;total (51000)
Infectious and Parasilic Diseases 3.2 228,628 1.7 181,109 13 345,01 8.2 31,875 | 1.8 766,683
Cancer 33 233,810 43 447,456 9.5 2,467,408 14.3 73032 7.3 3,221,706
Endocrine and Related Diseases 7.0 499,009 2.7 275,068 2.0 526,785 6.4 32,773 3.0 1,333,625
Blood Diseases 04 30,3067 0.8 78,311 0.6 156,808 1.7 8,651 0.6 274,076
Mental Disorders 8.4 601,543 7.7 800,607 | 13.9 93,631,788 34 17,510 | 11.4 5,051,448
Nervous System/Sense Organ Diseases 6.2 444,055 92 952,471 3.0 792,862 121 62,203 51 2,251,591
Cardiovascular Diseases 21.9 1,565,270 8.4 866,862 | 18.6 4,862,322 11.7 59,800 | 16.7 7,354,253
Respiratary Diseases 134 962,084 99 1,021,287 6.2 1,788,230 31 15,817 | 86 3,787,419
Digestive Diseases 8.1 578,580 6.2 637,723 8.0 2,093,374 3.2 165601 { 7.5 3,326,178
Genitourinary Diseasas 5.5 390,325 75 772,021 41 1,075,828 1.9 4803 | 5.1 2,247,977
Pregnancy 0.6 40,308 3.2 331,137 6.3 1,849,707 07 3506 | 46 2,024,658
Skin and Related Diseases 3.9 277,008 38 380,240 0.9 223,015 0.3 1,564 | 2.0 891,828
Musculoskeletal Diseases 6.8 490,091 6.5 668,802 49 1,285,910 29 14,984 | 586 2,459,787
Birth Defects 0.2 12,908 0.6 58,617 0.9 231,023 04 1,882 | 07 365,330
Perinatal Conditions 0.1 7,770 0.2 17,872 2.0 518,012 1.5 7624 | 1.2 561,278
[lI-defined Conditions 4.6 330,809 6.5 675,308 32 844,567 N/A 4.2 1,850,684
Injuries 2.6 185,609 6.5 676,300 8.6 2,253,487 1.2 8,201 7.1 3,121,596
Woell-patient Care 3.9 280,467 | 10.6 1,094,749 52 1,349,205 a2 16,514 | 6.2 2,740,935
Other N/A 4.0 416,672 N/A 258 132,143 | 1.2 548,814
TOTAL |00, 7,158,580 | 1000 10,365,000 | 1000 26,096,300 | 1000 612,081 [1000 44,120,805 |
SUBCATEGORY
Diabetes 2.2 160,840 1.3 130,050 1.1 274,621 22 11,820 { 1.3 677,031
Coronary Heart Disease 3.3 239,224 25 262,896 6.0 1,571,999 0.3 1,206 | 4.7 2,075,414
Stroke 1.6 111,595 0.7 74,813 4.8 1,258,083 0.1 463 3.3 1,444,934
Chranic Bronchitis/Emphysema/Asthma | 56 401,284 2.8 289,171 24 636,491 0.3 1,624 [ 3.0 1,328,470
Motor Vehicle Traffic Accidents N/A N/A 1.1 283,106 0.1 500 | 0.8 283,606
Female Cancers 0.8 60,162 0.5 56,131 0.8 206,068 13 6672 07 329,023
In addition to thess costs, there are $27.6 billion in direct costs that could not be classified  Some of these areas could be allocated at aggregate levels to
by diagnostic category. diagnostic categories.
— $239 million for health sclence research —$831 million for care and treatment in other institutions could
—$2,7 biflion for non-prescription drugs and personal health supplies be aliocated o mental disorders
—$6.1 billion for other professionals — $4.7 billlen for dentistry and denturisis could be allocated to
— 87.0 billion for other institutions digestive diseases
— $11.6 Billion for capital and other expenditures —$%1.4 billicn for eys care and hearing aids could be allocated

to nervous system and sense organ diseases

Cost of Illness by Cost was followed by the cost of services by The major indirect cost components
Component and Diagnostic physicians ($10.4 billion, 6.6%), drugs were the value of time lost due to
Category ($9.9 biltion, 6.3%) and other long-term disability, estimated at $38.3
) ) ) miscellaneous health expenditures ($9.3 billion (24.4% of the total), and the

The relative magnitude of the major billion, 5.9%). Health science research present value of future productivity lost
_COSt compo’len_ts given in Table 1 is had the fowest direct cost, $752 million, due to premature mortality, $29.3 billion
illustrated in Figure 2. Hospital care was representing only 0.5% of the total cost of (13.7 %).
by far the largest direct cost, with $26.1 illness.

billion {16.6%) of the total costs. This

10
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TABLE 2 (cont’d)

SUMMARY: ECONOMIC BURDEN ($1000) OF ILLNESS BY DIAGNOSTIC CATEGORY, CANADA, 1993

INDIRECT COSTS

l.ong-term Short-term TOTAL INDIRECT
Mortallty disability disabllity COSsT
% of Cost| % of Cost| % of Cost| % of Cost -
total ($1000)| total  ($1000) | total ($1000) | total  ($1000) | CATEGORY
41 1,213,908 0.7 261,025 22 381,704 22 1,856,637 0| Infectious/Parasitic
30.3 8,866,063 1.9 727,021 14 251,205 11.6 9,845,180 Cancer
2.6 765,710 34 1,320,142 N/A 25 2,085,852 Endocrine/Related
03 86,009 N/A 05 86926 0.2 173,025 Blood Diseases
13 374,900 42 1,600,769 46 811,508 3.3 2,787,177 Mental Disorders
24 703,404| 149 5,721,836 51 896,058 8.6 7,321,207 3| Mervous System/Sense
254 7,440,458 1.8 4,501,786 24 425348 145 12,367,592 6.| Cardiovascular
48 1,396,640 6.9 2630610 248 4,357,224 99 8,393,383 2 | Respiratory
37 1,070,437 1.8 702,940 65 1,147,567 34 2,920,943 | | Digestive
0.9 264,281 N/A 30 521,505 0.9 785,786 | Genitourinary
0.0 8,500 N/A 39 681,726 0.8 690,235 3/ Pregnancy
00 13,543 N/A 06 108,808 0.1 122,351 Skin/Related
0.3 95,531 352 13,472,058 10,0 1,753,851 18.0 15,328,438 Musculoskeletal
11 884,095 N/A N/A 0.4 334,005 Birth Defecls
09 265,152 N/A 0.4 66,696 ¢4 331,848 Perinatal Conditions
24 697,700 MN/A 104 1,818,170 3.0 2,516,870 | fli-defined Conditions
19.6 5,700,162 80 2,279,040 | 185 3,242,540 13.2 14,221,742 3 | Injuries .
N/A N/A N/A 0.0 0 .| Well-patient Care
N/A 132 5043318 57 996,937 71 6,040,255 Other
100,0 20,296,491 | 100.0" 38,277,461 | 1000 17,548,772 | '-100,0 - 85,122,714 TOTAL
~'| SUBCATEGORY
18 559,272 N/A N/A 07 559,272 Diabetes
15.7 4,505,443 1.8 695,656 N/A 6.2 5,201,009 CHD
4.2 1,225,658 N/A NA 1.4 1,225,658 Stroke
25 733,926 59 2,252,424 N/A 3.5 2,986,350 Bronch/Emph/Asthma
57 1,664,529 N/A N/A 2.0 1,664,529 MVTAs
44 1,285,816 N/A N/A 1.5 1,285,816 | © Fernale Cancers

Howsver, information about thase costs s not detailed enotigh to justify allocating the total figure to the dlagnostic categery. For Instance, & large portion of
dentistry might be consldered well-patient care. To allocate the total cost to a diagnostic category would misrepresent the propertion of {otal costs for the diagnostic
-l category, e.g. digastive diseases would rank sixth largely because of denlal cosis.

Direct and indirect cosis are available
by diagnostic category for $129.3 billion;
an additional $27.6 billion in direct costs
(approximately 18% of the total) was
unclassifiable by diagnostic category.
Table 2 provides a detailed breakdown of
costs by diagnostic category and cost
component, Figure 3 compares the direct

and indivect costs for all diagnosltic
categories.

Cardiovascular diseases, the largest
diagnostic category, accounted for 15.3%
of the total cost of illness classifiable by
diagnostic category, $7.4 billion in direct
costs and $12.4 billion in indirect costs.
Musculoskeletal disorders and injuries

ranked second and third with total costs
of $17.8 billion and $14.3 billion,
respectively. Direct costs were small
($2.5 billion, $3.1 billion} in comparison
with the enormous indirect costs ($15.3
bilion, $11.2 billicn) of these two
disorders, Cancer followed next with a
total cost of $13.1 billion, comprising

i1
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FIGURE 2
Distrlbution of Costs by Cost Component, Canada, 1993
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FIGURE 3
Distribution of Direct and Indirect Costs by Diagnostic Category, Canada, 1993
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FIGURE 4

Distribution of Direct Costs for Dlagnostic Categories
with Highest Dlrect Costs, Canada, 1993
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The disease-classifiable costs provided in Expenditures for Care In Olhsr Insiftutions (i.e. menial
aisorders, $831 milifon) and Additional Direct Health Expenditures (i.e. digestive disorders, $4.7

bilfion; nervous system and sense oigan diseases, $1.4 billion) are not included here.

direct costs of $3.2 billion and indirect
costs of $9.8 billion. Together these four
categories accounted for half (50.2%) of
the cost of illness that could be classified
by diagnostic category.

Distribution of Direct Costs by
Diagnostic Category

The relative magnitude of each cost
compenent varies substantially by type of
ilness. Figure 4 illustrates the distribution
of direct costs for the six diagnostic
categories with the highest direct costs.
‘These categories represented over haif
(58.6%) of the direct costs classifiable by
diagnostic category.

Hospital care alone contributed more
than 70% of the total direct cost of mental
disorders, cancer and injuries. Drugs
accounted for more than 20% of the
direct cost of cardiovascular and
respiratory diseases, compared to only
5.9% for injuries, Physician care
expenditures made up 27% of the direct
cost of respiratory diseases,

At the same time, the research share of
the direct cost of injuries, mmental
disorders and respiratory diseases appears
almost negligible, less than 0.5%. The
amount spent on research is an extremely
small portion of the total cost of illness.
Figures 5 and 6 show the research share
of direct and total costs for each
diagnostic category. Research represents
less than 2% of the total cost of illness for
each diagnostic category. Infectious and
parasitic diseases and blood diseases had
the highest proportion of research
expenditure. A large portion of the former
was for HIV/AIDS research.

Distribution of Indirect Costs
by Diagnostic Category

Indirect costs were highest for
musculoskeletal diseases, cardiovascular
diseases, injuries and cancer, respectively.
These four diagnostic categories
represented over half (57.3%) of the total
indirect cost of illness, As Figure 7
illustrates, at least $0.1% of the indirect
cost of cancer resulted from mortality
costs (i.e. the present value of lost
productivity due to premature mortality).
However, cancer often causes
considerable short-term disability, which
tends to be underrepdrted on suEveys sich
as the Quebec Health and Social Survey,

iz
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on which our short-term disability costs
are based,

Mortality costs were also a
considerable share of the indirect cost of
cardiovascular diseases (60.2%). By
contrast, 87.9% of the indirect cost of
musculoskeletal diseases and 78.2% of
the indirect costs of nervous and sense
organ diseases were altributed to the
productivity loss due to long-term
disability; half (51.9%) of the indirect
cost of respiratory diseases was attributed
to productivity loss due to short-term
disability.

Distribution of Total Costs by
Diagnostic Category

Figure § shows the relative magnitude
of direct costs, mortality costs (i.e. the
present value of future productivity fost
due to premature mortality) and
morbidity costs (j.e. the value of lost
productivity due to long-term and
short-term disability) for the six
diagnostic categorics with the highest
total costs. These categories represent two
thirds (67.1%) of the total cost of illness
we are able to classify.

The relative proportion of direct costs
within the total cost varied significantly
between diagnostic categories. Direct
costs accounted for 37.3% of the total
cost of cardiovascular diseases, the most
costly diagnostic category, but only
13.8% for musculoskeletal diseases, the
second most castly geoup, and 21.8% for
injuries, the third most costly category.
“Thus, the potential reduction in direct
costs from a reduction in itlness or injury
would be more significant for certain
diagnostic categories.

However, for the six diagnostic
categories with the greatest total costs,
indirect costs were greater than direct
costs (see Table 2 and Figure 8),
demonstrating the enormous impact that
the indirect costs of illness place on
society and individuals and the necessity
for research, health promotion and
discase prevention aimed at reducing the
health burden of these illnesses.

For categories where direct costs
outweighed indirect costs, the highest
proportion of direct costs was for skin
and related disorders (87.9%),
complications of pregnancy (74.6%) and

FIGURE 5
Research Share of Direct Cost by Diagnostic Category, Ganada, 1993
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FIGURE 6
Research Share of Total Cost by Diagnostlc Category, Canada, 1983
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FIGURE 7
Distribution of Indirect Costs for Diagnostic Calegories
with Highest Indirect Costs, Canada, 1893
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FIGURE 8

Distribution of Total Costs for Diagnostic Categorles
with Highest Total Costs, Canada, 1993
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FIGURE 9
Distribution of Costs by Sex, Canada, 1993
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FIGURE 10
Distribution of Cost Components by Sex, Canada, 1993
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genitourinary diseases (74.1%). However,
each of these categories represented less
than $3.5 billion in total costs compared
to $9.7-19.7 biltion for the six most
costly diagnostic categories.

Distribution by Sex

Figure 9 illustrates the distribution of
all direct, morbidity and mortality costs
for the 82% of the cost of iliness we were
able to account for by sex. Cosis for
males and females were almost svenly
distributed ($63.9 billion and $62.7
billion).

However, the distribution by sex
varied considerably by type of cost as
illustrated in Figure 10. Pemales
accounted for 56% of the direct costs we
could categorize by sex, although they
represented only 50.4% of the
population.! This reflects higher disease
prevalence? and greater utilization of the
health care system by wonien. Females
accounted for $14.0 billion, $6.2 billion
and $4.0 billion of hospital care,
physician care and drug expenditures in
1993. (Appendix 7 compares our sex
distribution with other data sources.)

For both short-term and long-term
disability among the household
population, higher rates of disability for
females were largely offset by lower
labour force participation rates, earnings
and value of unpaid work for women:
short-term disability cost $8.7 billion for
males and $8.9 billion for females;
long-term disability, $17.5 billion and
$17.7 billion, respectively. However,
Temales represented 63% ($1.9 billion) of
long-term disability costs in institutions,
reflecting the large number of women in
institutions, especially in homes for the
aged.3

Mortality costs atiributed to males
were almost twice as high as for
females—$19.3 billion compared to
$10.0 billion—resulting from higher
labour force participation rates, eamings,
value of unpaid work (¢.g. construction
worlk) and death rates for males.
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Distribution by Age Group

We are able to account for 82% of the
total cost of illness by age group.” As
shown in Figure 11, the elderly (persons
65 years of age or over), who represented
11.4% of the total population in 1993,!
accounted for 29.2% of the costs we were
able to classify by age group. Distribution
by age group varied by type of cost, as
illustrated in Figures 12 to 14

The prevalence of iliness increases
with age as does the use of medical
services. Direct costs by age group are
iltustrated in Figure 12. The elderly
population represented 40.1% ($17.5
billion) of total direct costs. This reflects
the substantial cost of hospitalization
($12.2 billion, 46.7%) for this age group.
Physician care and drug expenditures
were highest for the population aged
3564, amounting to almost 40% of
physician care and drug expenditures
{$3.8 billion; $2.9 billion). The elderly
accounted for approximately 30% of
these direct costs ($2.9 billion; $2.4
billion). Children (ages 0—4) were the
least costly to the heatth care system,
accounting for approximately 109 ($2.5
billion for hospitals; $1.3 billion for
physicians; $526 million for drugs) of
direct costs available by age group.
{Appendix 7 compares our age
distribution with other data sources.)

The population aged 35-64
represented almost half (49.5%, $14.5
billion) of the cost of premature mortality
(Figure 13). The large share is indicative
of this age group’s high labour force
pariicipation rates, earnings and value of
unpaid work as well as many years of life
lost to premature mortality, The elderly
accounted for approximately a third
(31.1%, $9.1 billion) of mortality costs.
Although the elderly have shorter life
expectancies and lower labour force
participation rates and earnings, mortality
costs reflect lost unpaid productivity and
high mortality rates within this age group.

Figure 14 shows that, for the
household population, the 45-64 age
group had the highest long-term disability
costs (42.6%, $15.0 billion) in 1993,

* Eslimates provided in Expanditures for Care
in Other Institulions, the majority of which
are for homes for the aged ($6.1 billion), are
not included in the total cost of finess by
age group.

FIGURE 11
Distribution of Costs by Age Group, Canada, 1993
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FIGURE 12
Dlstribution of Direct Costs by Age Group, Canada, 1993
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FIGURE 13
Distribution of Mortality Costs by Age Group, Canada, 1993
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FIGURE 14
Distribution of Morbidity Costs by Age Group, Canada, 1983
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followed by the group aged 1544
(34.6%, $12.2 billion). As with mortality
costs, this is due to the high Iabour force
participation rates, earnings and value of
unpaid work for those aged 45-64. It also
reflects the increased prevalence of
Tong-term disability with age. The elderly
represent just under one quarter (22.7%,
$8.0 billion) of long-term disability costs
among the household population, but twe
thirds {66.3%, $2.0 billion) of these costs
among the institutionalized population.
This can be explained by the large
number of elderly people with chronic
conditions, especially of those requiring
professional health care.

In contrast, people aged 15-44
accounted for over two thirds (65.5%,
$11.5 billion} of short-term disability
costs. Causes of short-term disability (e.g.
injuries) among this population, the most
productive age group, are largely
preventable, The elderly have relatively
low short-term disability costs (5.7%,
$902 million). This amount may be
misteading because it is affected by the
exclusion of short-term disability costs
for people with long-term disability.

Unfortunately, the household
component of the National Population
Health Survey did not provide short-term
and long-term disability estimates for the
population aged 011, We anticipate that
disability among this group is lower than
among other age groups based on our
other findings; however, the youngest age
group is often undervalued in
cost-of-illness studies because the value
to'society is based on productivity.
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Expenditures by Cost Component

This section supplements general
information given in previous sections,
providing details for each cost
component; data sources, specific
methodologies, assumptions, limitations
and results, A complete reference list is
provided at the end of the document.

Where possible, costs have been
distributed to diagnostic category. Unless
otherwise stated, diagnostic categories are
defined by the Ninth Revision of the
World Health Organization’s
International Classification of Diseases
(ICD-9, see Appendix 1). Six
subeategories of significant specific
diseases are also isolated. Costs are
broken down by age group and sex where
possible.

Coost estiinates are for Canada in 1993
{unless otherwise indicated) and are
rounded to the nearest $1000. Definitions
and criteria for inclusion and exclusion
are provided in Appendix 2.
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Drug Expenditures

DRUG EXPENDITURE BY DIAGNOSTIC CATEGORY,
CANADA, 1993

1993 COST % OF
DIAGNOSTIC CATEGORY (51000} TOTAL
Cardiovascular Diseases $1,565,270 21.9%
Respiratory Diseases $962,084 18.4%
Montal Disorders $601,543 8.4%
Digestive Diseases $578,580 8.1%
Endocring and Relaled Diseases $499,000 7.0%
Musculoskeletal Diseases $490,091 6.8%
MNervous System and Sense Organ Diseases $444,055 6.2%
Genitourinary Diseases $390,325 5.5%
Well-patient Care $280,467 3.9%
Skin and Related Diseases $277,009 3.9%
Cancer $233,810 3.3%
Infectious and Parasitic Diseases $228,628 3.2%
Injuifes $185,609 2.6%
Pregnancy $40,308 0.6%
Blood Diseases $30,306 0.4%
Birth Defects $12,908 0.2%
Perinatal Conditions $7,770 0.1%
ll-defined Conditions $330,809 4B%,
TOTAL 47,158,580 100.0%
SUBCATEGORY
Chronic Bronchitis/Emphysema/Asthma $401,284 56%
Coronary Heart Disease $239,224 3.3%
Diabsgtes $160,840 2.2%
Stroke $111,595 1.6%
Female Cancers $60,152 0.8%

Sources

Health Canada, Policy and Consultation
Branch. National health expenditures in
Canada, 19751994, Ottawa: Supply and
Services Canada, 1996, (NHEC)

IMS Canada. Canadian Disease and Therapeu-
tic Index, 1989 to 1993, (CDTI)

IMS Canada, Canadian Compuscript, 1989 to
1993, (CS)

IMS Canada. Canadian Pharmacentical Mar-
ket: Drug Store and Hospital Purchases,
1989 10 1993, (CDH)}

Statistics Canada, Health Statistics Division.
Hospital morbidity, 1992-93, Ottawa:
Minister of Industry, Science and Tech-
nology, 1995; Catalogue 82-216,

Statistics Canada, Health Statistics Division.
Hospital morbidity, 1992-93 (Unpub-
lished tabulations).

* This figure is based on the experfence of pharmacists and others in the health care seffing.
Afthough we were unabla to oblain data lo support this assumption, the figure appears to be a

generally accepted estimate.”

Methods

The 1993 total national drug
expenditure is derived from estimates
provided by Health Canada’s National
Health Expenditures in Canada,
1975-1994 (NHEC)! and Health
Canada’s Bureau of Drug Policy and
Coordination, The NHEC provides cost
estimates of non-prescription drugs and
personal health supplies. The Bureau of
Drug Policy and Coordination provides
estimates primarily for 1993 Canadian
prescription drug costs to the consumer.
These estimates are based on three TMS
audits24 and Statistics Canada’s Hospital
Morbidity.>5 (Refer to Appendix 2 for
definitions.)

The Canadian Compuscript (CS)? and
Canadian Disease and Therapeutic Index
(CDTI)? audits are used fo calculate the
cost of drugs purchased directly by the
consumer, The CS audit estimates the
dollar value of prescriptions dispensed by
Canadian pharmacies to the consumer by
therapeutic class; the CDTI provides
estimales of the frequency with which
office-based physicians recommended
drugs by diagnostic category, age and
sex. These data are used to distribute the
dollar value of prescriptions filled for
each therapeutic class to a diagnostic
category, age group and sex,

The Canadian Pharmacentical
Market: Drug Store and Hospital
Purchases (CDHY* and CDTT? audits and
Hospital Morbidity>$ are used to
caleutate the cost of drugs used in
hospitals. The CDH estimates the dollar
value of drug purchases for hospitals by
therapeutic class. These costs have been
increased by 33% to approximate retail
values, assuming hospital dispensing
costs (pharmacists, storage, etc.} to be
equivalent to retail dispensing fees and
mark-ups,”* The CDTI is used to assign
doliar values of drugs in each therapeutic
class to diagnostic category. Age and sex
distributions are based on Statistics
Canada’s data on days in hospital for
each diagnostic category.
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Assumptions

e The 1993 national drug expenditure! is
assumed to include all drugs sold in
retail drug stores as estimated by the
Bureau of Drug Policy and Coordination.

o The distribution of drugs within a
therapeutic class for each diagnostic
category is assumed fo be similar for
office-based physicians and hospitals.
Although the specific drugs used may
differ, therapeutic drug classes are fairly
broad.

e The distribution of days in hospital by
diagnostic category, age group and sex is
assumed to reflect the distribution of
hospital drugs.

Limitations

e Pari of the national drug expenditure
could not be allocated by diagnostic
category. This represents most
non-prescription drugs and all personal
health supplies.

® The extent to which NHEC overlaps
with the three IMS audits is unknown.
The latter represents mainly prescription
drugs and some non-prescription drugs
sold in retail drug stores.

o IMS audits are based on samples. Drug
costs for some categories or
subcategories may be underestimated.

e (CDTI data reflect drugs prescribed,
whether or not the prescription is
actually filled.

o (8 data include non-prescription drugs
only if prescribed by a physician and

dispensed by a pharmacist in a drug store.

e (DH data do not include the activities of
specialty health clinics; thus some
diagnostic categories may be
underestimated {e.g. cancer, pregnancy).

Results

The 1993 national expenditure for
drugs is estimated at $9.9 billion. An
estimated $7.2 billion of this expenditure
can be allocated to diagnostic category.
This figure represents mainly prescription
drugs dispensed in retail drug stores
($6.12 billion) or used in hospitals ($1.04
billion). An additional $2.7 billion, which
primarily represents non-prescription
drugs and personal health supplies, could
not be categorized,

Cardiovascular discases represented
the largest share ($1.6 billion) of the §7.2
billion classified by diagnostic category,
followed by respiratory diseases ($962
million) and mental disorders ($602
miltion).

Coronary heart disease ($239 million)
accounted for 15.3% of the
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pharmacentical cost of cardiovascular
diseases. Drugs used for the treatment of
chronic bronchitis, emphysema and
asthma ($401 million) made up 41.7% of
the amount spent on respiratory diseases.
Diabetes ($161 million) was responsible
for 32.2% of the cost of drugs for the
treatment of endocrine and related
diseases. Female cancers (360 million)
accounted for one quarter (25.7%) of
drug costs to treat cancer,

Well-patient care (defined here by
ICD-8 as special conditions and
examinations without sickness) had a

significant impact on drug costs ($280
million). This category includes
contraceptives, infant formulae and
vitamins, biologicals and prophylactic
antimalarials.
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Physician Care Expenditures

PHYSICIAN CARE EXPENDITURE BY DIAGNOSTIC CATEGORY,
CANADA, 1993

1993 COST % OF
DIAGNOSTIC CATEGORY (51000} TOTAL
Well-patient Care $1,004,749 10.6%
Respiratory Diseases $1,021,287 9.9%
Nervous System and Sense Organ Diseases $952,471 9.2%
Cardiovascular Diseases ' $866,862 8.4%
Mental Disorders $800,607 7.7%
Genitourinary Diseases $772,02i 7.5%
Injuries $676,300 6.5%
Musculoskeletal Diseases $668,802 6.5%
Digestive Discases $637,723 8.2%
Cancer $447 456 4.3%
Skin and Related Diseases $390,240 3.8%
Pregnancy $331,137 3.2%
Endocrine and Related Diseases $275,058 2.7%
Infectious and Parasitic Diseases $181,109 1.7%
Blood Diseases $78,311 0.8%
Birth Defecis $58,617 0.6%
Perinatal Conditions $17,872 0.2%
[ll-defined Conditions : $675,308 6.5% 1.
Without Diagnosis $416,672 4.0%
TOTAL $10,362,600 100.0%
SUBCATEGORY
Chronic Bronchitis/Emphysema/Asthma $280,171 28%
Goronary Heait Disease $262,896 2.5%
Diabsles $130,050 1.3%
Stroke _ $74,813 0.7%
Female Cancers $56,131 0.5%

Sources

Health Canada, Policy and Consultation
Branch. National health expenditures in
Canada, 1975-1994. Ottawa: Supply
and Services Canada, 1996,

Manitoba Health, Health Information Systems
Branch. Medical services and costs by di-
agnostic classification, sex and age
group, 1993/94 (Unpublished tabula-
tions).

Methods

The 1993 total national expenditure
for physician services is derived from
Health Canada’s Nafional Health
Expenditures in Canada, 1975-1994 1
This estimate includes professional health
services provided by both physicians and
psychologists. (Appendix 2 provides
more detailed definitions,) The largest
component of this expenditure is
professional fees paid primarily through
provincial medical care insurance plans.

Seven provinces (Manitoba,
Saskatchewan, Alberta, BC, Nova Scotia,
PEI and Newfoundland) have provided
total expenditures primarily for physician
fee-for-service expenditures by diagnostic
category and sex. The distribution of
costs is similar for the seven provinces
with the excepfion of well-patient care
and ill-defined conditions (see figure in
Appendix 3). Provinkcial officials suggest
that disparities in these two categories can
be attributed to overclassification of
many diagnoses to one of these two
categories that capture poorly defined
diagnoses.?

The Manitoba data have been
validated;3* Manitoba Health’s
distribution of 1993/94 physician
expenditures> is thus used to reflect
national medical care costs by diagnostic
category, age and sex.* This distribution
is applied to the 1993 national physician
care expenditure to estimate the physician
care expenditure by diagnostic category,
age and sex for Canadain 1993. A
non-ICD category, "Without Diagnosis,”
was added to correspond to Manitoba's
categories.

Assumptions

e Most provinces could only provide
1991/92 data at the time of our
comparison of provincial medical care
expenditures. We assumed the
distribution within each province to be
fairly constant between 1991/92 and
1993/94,

¢ We assumed the distribution of medical

care expenditures for Cntario, Quebec,
New Brunswick and the territories to be
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similar to that of the seven other
provinces.

¢ Manitoba’s distribution of medical
service costs by diagnosis, age group and
sex is assumed to reflect that of the
national physician expenditure, based on
comparison with seven other provinces.

Limitations

e Provincial data files used here are
designed to administer payment of
services and not to collect patient
information. Although most provincial
medical care plans collect data about
patient diagnosis, not all physicians are
required to record diagnostic coding.
Limitations of coding include changes to
initial diagnoses upon further
investigation, use of a limited set of
diagnostic cades, overclassification to
categories that capture poorly defined
conditions (i.e. ill-defined, witiout
diagnosis, well-patient care) and lack of
validation.

e Remuneration for services of
psychologists represents a very small
portion of the national expenditure for
physician care. Any private expenditures
for services of psychologists would bs
included in the category of Other
Professionals in the cost component
Additional Direct Health Expenditures.
Expenditures for services of
psychologists in hospitals and ofher
institutions are included in Hospital Care
Expenditures and Expenditures for Care
in Other Institutions.

e Physicians paid by salary, session or
contract are counted elsewhers (Le.
Hospital Care Bxpenditures and
Expenditures for Care in Other
Institutions).

e Medical expenditures by diagnostic
category for Ontario, Quebec, New
Brunswick and the territories,
representing 67.5% of the national
physician expenditure,' were
unavailahle; the distribution of disease
costs for these areas will have an
important fmpact on the national
distribution.

Results

The 1993 cost of medical services
provided by physicians was $10.4 billion.
 Well-patient care (defined by 1CD-9 as
"factors influencing health status and
contact with health services") was the
leading medical care cost ($1.1 billion),
accounting for 10.6% of the expenditure
for physician services. Well-patient care
includes general medical examinations
and special investigations. Other major
contributoss to the physician care
expenditure were respiratory diseases and
diseases of the nervous system and sense

DISTRIBUTION OF PHYSICIAN CARE EXPENDITURE
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organs, each costing approximately $i
billion.

Diabetes accounted for 47.3% of the
national physician expenditure for
endocrine and refated diseases. Coronary
heart disease and stroke ($338 nillion)
made up almost 40% of the total medical
care expenditure for cardiovascular
diseases. The majority of this was for
coronary heart disease ($263 million).

Chronic bronchitis, emphysema and
asthma ($289 million) were responsible
for 28.3% of the medical care costs for
treating respiratory diseases.
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Hospital Care Expenditures

HOSPITAL CARE EXPENDITURE BY DIAGNOSTIC CATEGORY,
CANADA, 1993

1993 COST % OF
DIAGNOSTIC CATEGORY (51000} TOTAL
| Cardiovascular Diseases " $4,862,322 18.6%
Mental Disorders $3,631,788 13.9%
Cancer $2,467,408 9.5%
Injuries $2,253,487 8.6%
Digestive Diseases $2,093,374 8.0%
Respiratory Diseases $1,788,230 6.9%
Pragnancy $1,649,707 6.3%
Well-patient Care $1,349,205 5,2%
Musculoskeletal Diseases $1,285,810 4.9%
Genitourinary Diseaseos $1,075,828 41%
Nervaus System and Sense Organ Diseases $792,862 3.0%
Endocrine and Related Diseases $526,785 2.0%
Perinatal Conditions $518,012 2.0%
Infectious and Parasitic Diseases $345,071 1.3%
Birth Defecls $231,923 0.9%
Skin and Related Diseases $223,015 0.9%
Blood Diseases $156,808 0.6%
Hl-defined Conditions $844,667 3.2%
TOTAL $26,096,300 100.0%
SUBCATEGORY
| Coronary Heart Diseass $1,571,999 6.0%
Siroke $1,258,083 4.8%
Chronic Bronchitis/Emphysema/Asthma $636,491 2.4%
Motor Vehicle Traffic Accidents $283,108 1.1%
Diabetes $274,621 1.1%
Female Cancers $208,068 0.8%

Sources

Health Canada, Policy and Consultation
Branch. National health expenditures in
Canada, 1975-1994. Ottawa; Supply
and Services Canada, 1996.

Statistics Canada, Heatth Statistics Division.
Hospital statistics: preliminary annual
report, 1993-94. Ottawa: Minister of In-
dustry, 1996; Catalogue 83-241 XMB.

Canzadian Institute for Health Tnformation
(CIHD). 1993/94 total resource intensity
weights (RIWs) [Unpublished tabula-
tions], -

Statistics Canada, Health Statistics Division.
Hospital morbidity, 1993~94 (Unpub-

lished tabulations).

Statistics Canada, Health Statistics Division.
Mental healih statistics, 1993-94.

Ottawa: Minister of Industry, 1996; Cata-

logue 83-245 XMRB,

Statistics Canada, Health Statistics Division,
Mental health statistics, 1993-94 (Un-

published tabulations},

Methods

The 1993 (otal national hospital
expenditure is derived from Health
Canada’s National Health Expenditures
in Canada, 1975-1994.1 The cost of
hospital drugs ($1.04 billion) calculated
in our cost component Drug Expenditures
has been deducted from this total,

Statistics Canada routinely collects
hospital statistics from all public, private
and federal hospitals operating in Canada.
More than 90% of hospital beds are
represented in Hospital Statistics:
Preliminary Annual Report, 1993--94;2
however, only public hospitals are
required to report financial information.
The total 1993/94 hospital expenditure by
hospital type is estimated by multiplying
the reporting public hospital's cost per
hed for each type of hospital by the total
number of operating beds within the
hospital type. Drugs dispensed in
hospitals have been deducted from the
total,

Hospital expenditures by diagnostic

- category, age group and sex are estimated

separately for three broad hospital
categories: acute, long-term and
psychiatric hospitals. (Refer to Appendix
2 for definitions.) The distribution of
Statistics Canada’s 1993/94 hospital
expenditures to these three categories was
determined and applied to Health
Canada’s 1993 hospital expenditore.

Acute care hospital expenditure is
distributed using 1993 total resource
intensity weights (RTWs) by diagnostic
category and sex from the Canadian
Institute for Health Information (CIHI).3
Total RIWSs represent both typical and
atypical acute inpatient cases, taking into
account both the total cost of acute care
(fixed and variable) and the total of
services used for acute care, Acute care
hospital expenditure is distributed by age
group using days-in-hospital data.

22




Economic Burden of Hiness
in Canada, 1993

Long-term care hospital expenditure is
distributed using the 1993/94 one-year
pattern of days in general and allied
special hospitals by diagnostic caiegory,
age group and sex for stays of 100 or
more days for patients who were
discharged during 1993/94.4

The total psychiatric hospital
expenditure, categorized as Mental
Disorders, is distributed by age group and
sex using the 1993/94 one-year pattern of
days spent in psychiatric hospitals for
patients who separated from hospital
during 1993/94.5:6

Assumptions

Acute Care Hospitals

e We assume the acute care hospitals
identified above to be the same as those
used in calculating tota] R1Ws; the
majority of operating costs for
"non-teaching hospitals with long-term
care units" and "teaching" hospitals are
assumed to be for treatment of acute
disease. Long-term care, outpatient and
emergency ward costs (included in the
nationa! expenditure) are assumed to
have diagnostic category, age and sex
distributions similar to acute care costs.
The cost of hospital drugs (included in
total RTWs) is assumed to have little
impact on the overall distribution of
acute care hospital costs; drugs
represented 4% of the total hospital
expenditure before excluding them.

Long-term Care Hospitals

e There is no clear definition of
“long-term" care; however, 100 days
reflects the average length of stay in
extended care hospitals and the criteria
for copayment in some provinces.” The
1993/94 ane-year pattern of days in
hospital for stays of 100+ days for
patients who separated during the
1993/94 year is assumed to reflect the
distribution of patients hospitalized in
"long-ferm” hospitals. The average cost

* per day in long-term care hospitals is
assumed to be similar for all diagnostic
calegories. The pattern of hospitalization
in public hospitals (on which hospital
morbidity is based) is assnmed to reflect
that of private and federal hospitals.

Psychiatric Hospitals

e The 1993/94 one-year pattern of days
spent in psychiatric hospitals for patients
discharged during 1993/94 is assumed to
reflect the age and sex distribution of
patients hospitalized in psychiatric
hospitals.
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Limitations

e Statistics Canada® collects financial

information only from reporting public
hospitals. Private and federal hospitals,
which répresent 4% of hospital beds, do
not report financial information.

Acute Care Hospitals
e CIHP provides about 80% coverage of

Canada and less in Quebec, Manitoba
and Nova Scotia, It is not possible to
organize hospitals neatly into categories

(i.¢. non-teaching hospitals with
long-term care units provide both acute
and long-term care). The hospitals used
in calculating total RIWs may vary from
those included in our acute care hospitat
category. Total RIWs include the cost of
drugs dispensed in hospitals.

More than 20% of beds in general and
other short-stay hospitals (i.e. acute care
hospitals) are long-term care beds. Total
RIWs pertain only to the acute care
provided within these hospitals.
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Long-term Care Hospitals

® Statistics Canada* does not provide
hospital morbidity by hospital type (i.e.
exiended care, rehabilitation). Data also
exclude the Yukon and the Northwest
Territories and all federal and
proprietary hospitals,

Psychiatric Hospitaly

® Separation data are counts of patients
showing deaths and discharges during
the reporting year and may not represent
the total number of patients being treated ,
in hospital during that year. Our age and
sex cost distributions may therefore vary
from the actual distribution in
psychiatric hospitals during the year.

Results

The total national hospital expenditure
for 1993 was an estimated $26.1 billion.
Acute care, long-tern care and
psychiatric hospitals represented
approximately $22.6 billion, $1.8 billion
and $1.7 billion of this expenditure,
respectively.

Cardiovascular diseases represented
almost one fifth of the total hospital
expenditure, costing $4.9 billion. Mental
disorders, cancer and injuries cost $3.6
billion, $2.5 billion and $2.3 billion,
respectively,

Coronary heart disease and stroke
together ($2.83 billion) made up 58.2%
of the total hospital expenditure for
cardiovascular diseases, Diabetes
accounted for 52,1% of the (otal hospital
expenditure for endocrine and related
diseases. Chronic bronchitis, emphysema
and asthma represented 35,6% of
respiratory diseases.
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Expenditures for Care in Other Institutions

Methods

The 1993 total national expenditure
for care in other institutions is derived
from Health Canada’s National Health
Expenditures in Canada, 1975-1994.1
Health Canada defines "other institutions”
as residential care facilities (RCFs) that
are approved, funded or licensed by
provincial/territorial departments of
Jieatth and/or social services. (Appendix 2
provides more detailed definitions.)

Residents of these facilities generally
are chronically il or disabled and reside
in the facility more or fess permanently.
Usually RCFEs do not provide the level] of
medical care and supporting diagnostic
_ and therapeutic services provided by”
hospitals, aithough there is some overlap
in services. Drugs prescribed in these
institations are included in this
expenditure.

Statistics Canada’s 1993/94 inventory
of all RCFs in Canada, reported annually
by provinces and territories, provides an
expenditure breakdown by predominant
type of care and principal characteristic of
the predominant group of residents within
the reporting facility.? Facilities
providing Type II care or higher
correspond to facilities included in Health
Canada’s definition and are used to
distribute the 1993 Health Canada figures
by principal characteristic of residents.

Assumptions

e The 1993/94 distribution of total
expenditures in reporting RCFs that
provide predominantly Type II care and
highes? is assumed to represent the 1993
distribution for other institutions.

o The distribution of RCFs by
predominant type of care and principal
characteristic of residents” is assumed to
represent that of Quebec.

Limitations

e The 1993 expenditure for care in ofher
institutions! could not be categorized by
diagnostic category.

e The Statistics Canada 1993/%4

expenditure for reporting RCFs® includes
only 70% of operating facilities and 75%

EXPENDITURE FOR CARE IN OTHER INSTITUTIONS BY
PRINCIPAL CHARACTERISTIC OF PREDOMINANT GROUP
OF RESIDENTS, CANADA, 1993

1993 COST % dF

PRINCIPAL CHARACTERISTIC ($1000) TOTAL
Aged £6,112,436 87.2%
Davelopmentally Delayed $609,143 8.7%
Psychiatrically Disabled $206,504 2.9%
Physically Challenged $41,925 0.6%
Ernotionally Disturbed Children $23,682 0.3%
Alcohol/Drug Addiction $11.,471 0.2%
Other $2,740 0.0%
| TOTAL $7,007,900 100.0%

DISTRIBUTION OF EXPENDITURES IN OTHER INSTITUTIONS
BY PREDOMINANT GROUP OF RESIDENTS, CANADA, 1993
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of all operating beds, and it excludes
Quebee. Thus, it underestimates the total
national RCF expenditure.

o Quebec did not report the predominant
type of care in a facility.

Results

The 1993 national expenditure for
care in other institutions was $7.0 billion.
The majority of this expenditure ($6.1
billion) was for homes for the aged.
Another $831 million (12.1%) was spent
for the care and treatment of those with
conditions classified as mental disorders:
the developmentally delayed, the
psychiatrically disabled, clients with
aleohol and drug addictions, and
emotionally disturbed children.

Sources

Health Canada, Policy and Consultation
Branch. National health expenditures in
Canada, 1975-1994. Ottawa: Supply
and Services Canada, 1996,

Statistics Canada, Health Statistics Division.
Total expenditures in reporting residen-
tial care facilities by predominant type
of care and principal characteristic of the
predominant group of residents, Canada
1993-94 (exciuding Quebec) {Unpub-
lished tabulations].
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Health Science Research Expenditures

HEALTH SCIENCE RESEARCH EXPENDITURE BY DIAGNOSTIC
CATEGORY, CANADA, 1993/94

1993794 COST % OF
DIAGNOSTIC CATEGORY ($1000) TOTAL
Basic Research $92,871 18.1%
Cancer $73,032 14.3%
Nervous System and Sense Organ Diseases $62,203 12.1%
Cardiovascular Diseases $59,800 11.7%
Endocrine and Related Diseases $32,773 6.4%
Infectious and Parasitic Diseases $31,875 6.2%
Education/Medical History $28,833 5.6%
Mental Disorders $17,510 3.4%
Well-patlent Care $16,514 3.2%
Digestive Diseases $16,501 3.2%
Respiratory Diseases $15,817 3.1%
Musculoskeleial Diseases $14,984 2.9%
Equipment/Capital $10,439 2.0%
Genitourinary Diseases $9,803 1.9%
Blood Diseasas £8,651 1.7%
Perinatal Conditions $7.624 1.5%
injuries $6,201 1.2%
Pregnancy $3,506 0.7% |*
Birth Defecls $1,882 0.4%
Skin and Related Diseases $1,564 0.3%
TOTAL UL $512,381 100.0%
SUBCATEGORY
Dlabetes $11,520 2.2%
HIV/AIDS $8,124 1.6%
Female Cancers $6,672 1.3%
Dentistry 5,147 1.0%
Chronic Bronchitis/fEmphysema/Asthima 1,524 0.3%
Coronary Heart Disease $1,296 0.3%
Motor Vehicle Traffic Accidents $500 0.1%
Stroke $463 0.1%

Sources

Medical Research Couneil of Canada, Refer-
ence list of health science research in
Canada, 1993-1994, Ottawa, 1993;
Catalogue MRI-71/1994.

The Traffic Injury Research Foundation of Can-

ada, 31st annual report 1993, Ottawa:
The Foundation, 1993.

The Association of Canadian Medical Colleges.

Canadian medical education statistics

1995, Volume 17. Ottawa: The Associa-
tion, 1995.

The Association of Canadian Medical Colleges.

Bxpenditures for biomedical and health
care research of Canadian faculties of
medicine by granting agency, 1993/94
(Unpublished tabulations).

Methods

The 1993/94 health science research
expenditure is derived from the Reference
List of Health Science Research in
Canada, 1993-94,1 the Traffic Injury
Research Foundation (TIRF) 1993
Annual Repori® and the Association of
Canadian Medical Colleges (ACMC)
1993/94 Canadian Medical Education
Statistics.

The Reference List provides the cost
of health science research grants and
awards made in Canada by federal,
provincial and voluntary agencies for the
fiscal year 1993/94 (see Appendix 4).
Unfortunately, the grants and awards are
not classified by diagnostic category. We
have apportioned these costs o the
relevant area of research, assigning
projects to an appropriate diagnostic
category based on project title. Diagnostic
subcategories were created for diagnoses
with a large number of grants/awards, and
additional categories were created for
grants/awards that could not be classified
by diagnosis (see Appendix 2.

The 1993/94 cost of motor vehicle
traffic accident research from the TIRF
Annual Repori® is added (o the category
of injuries.

The ACMC? provides additional
1993/94 cost estimates for biomedical
research at Canadian faculties of
medicine; these are not categorized by
diagnostic category. Funding sources
include federal and provincial
governments, national and provincial
non-profit and charitable organizations,
local community sources, universities and
unaffiliated hospitals, and foreign and
miscellaneous sources.

ACMC research expenditures which
overlap® with research expenditures in (he
Reference List! have been excluded to
avoid double counting. Similarly,
research by private industry (i.e.
pharmaceutical companies) is excluded as
research costs would be recovered from
product sales.
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Assumptions

o The Reference List gives 1993/94 figures
for most agencies. A few agencies,
because of different fiscal years or other
reasons, were unable to provide 1993/94
figures. In these cases, we repotted
1992/93 grants and assumed the type and
value of research to be similar for the
two years.

Limitations

o Although these sources provide a
conservative estimate, totals reflect the
vast majority of health research in
Canada for 1993/94 (see exclusions,
Appendix 2),

o The Reference List' was compiled in
July 1993 and does not include any
subsequent changes or additions.

s We were unable to adjust our estimates
to a 1993 expenditure because the
1993/94 Reference List reported 8
combination of 1992/93, 1993 and
1993/94 expenditures. The Medical
Research Council of Canada (MRC) has
not produced the 1994/95 Reference List
[at the time of writing; thus, 1993/94
figures for agencies that reported
1992/93 expenditures are not available.

& Totals for diagnostic subcategories may
underestimate costs as they reflect only
projects identifiable by project title.
Diagnostic category totals are more
comprehensive.

Results

The 1993/94 national expenditure for
Canadian health science research was an
estimated $752 million, $512 million of
which could be classified by diagnostic
category. An additional $239 milion was
spent on biomedical research that could
not be categorized.

The largest share (18.1%) of the $512
inillion we could classify by diagnostic
category was for basic research ($93
mmillion). Cancer, nervous system and
~ sense organ diseases, and cardiovascular
diseases accounted for $73, $62 and $60
million, respectively.

A large proportion of the total
research expenditure for endocrine and
related diseases and for infectious
diseases was identified as research on
diabetes (35.2%) and HIV/AIDS (25.5%),
respectively. Dentistry (31.2%) accounted
for almost half the research cost for
digestive diseases.

Economic Burden of iliness
in Canada, 1993
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Additional Direct Health Expenditures

ADDITIONAL DIRECT HEALTH EXPENDITURES NOT CLASSIFIED
BY DIAGNOSTIC CATEGORY, CANADA, 1993
1993 COST % OF
CATEGORY OF EXPENDITURE (51000) TOTAL
Health Care-Related Component
Dentisis and Denturists $4,707,920 28.7%
Eyeglasses $1,421,850 81%
Other Professionals : $1,348,180 7.6%
Home Caio $991,200 5.6%
Ambulances $847,870 4.8%
Other Private Health Care _ $323,910 1.8%
Health Appliances $318,280 1.8%
Unspecified Services $234,810 1.3%
Hearing Aids $12,880 0.1%
Subtotal $10,208,900 57.9%
Administrative Component
Public Health $3,5651,380 20.1%
Capital $2,280,700 13.0%
Prepayment Administration $1,325,610 7.5%
Miscellaneous Health Care $256,100 1.5%
Subtotal $7,433,790 42.1%
TOTAL $17,640,690 ' 100.0%

Source

Health Canada, Policy and Consultation
Branch, National health expenditures in
Canada, 1975-1994, Ottawa; Supply
and Services Canada, 1996.

Methods

The 1993 total national expendituze
for care by other professionals and for
other direct health expenditures and
capital is taken directly from National
Health Expenditures in Canada,
1975-1994 (NHEC).! (Refer to Appendix
2 for definitions.)

Although expenditures are not
available by subcategory of expenditure
for 1993, they are avaitable and
consistent for previous years.! The 1992
percentage distribution of expenditure is
used to distribute costs fo each 1993
subcategory. Several of these cost
components represent either system costs
that should not be attributed to specific
diagnostic groups (e.g. public health,
prepayment adminstration) or areas that
could be allocated at aggregate levels
(dentists and denturists: digestive
diseases; eyeglasses and hearing aids:
nervous system and sense organ
diseases).

NHEC additional expendituzes also
include the cost of health science
research; we have excluded research costs
here and included them in the previous
section, Health Science Research
BExpenditures.

Assumptions

e The 1992 distribution of expenditures for
each subcategory' is assumed to reflect
the 1993 distribution, based on the
minimal varation in this distribution
over the last two decades.
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Results

Additional direct health costs totalled
$17.6 billion in 1993. These additional
expenditures are grouped into two major
cost components: health care-related
($10.2 bilkon) and administrative ($7.4
billion).

The health care-related component
in¢lndes professional health services and
medical appliances. Professional services
of dentists and denturists cost $4.7
bilkion, almost 80% of the cost of other
professionals. This could be allocated at
agpregate levels to digestive diseases.
Eyeglasses and hearing aids ($1.4 billion)
were allocated to nervous system and
sense organ disorders. The remaining
health care-related expenditure could not
be assigned to any diagnostic category.

Within the administration component,
the largest expense was public health
($3.6 billion), followed by capital _
expenditures for medical facilities
($2.3 billion). Other administrative
expenditures were for prepayment
administration of insurance coverage and
miscellaneous health costs: training for
health workers, voluntary health
organizations and occupational health
expenditures,
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Mortality Costs

PRESENT VALUE OF FUTURE PRODUCTIVITY LOST DUE TO
PREMATURE MORTALITY BY DIAGNOSTIC CATEGORY,

CANADA, 1993

1993 COST - %O0F
DIAGNOSTIC CATEGORY {$1,000) TOTAL
Cancer $8,866,063 30.3%
Cardlovascular Diseases $7,440,458 25.4%
Injuries $5,700,162 19.5%
Respiratory Diseases $1,396,540 4.8%
Infectious and Parasitic Diseases $1,213,908 4.1%
Digestive Diseases $1,070437 3.7%
Endocrine and Related Diseases $765,710 2.6%
Nervous System and Sense Organ Diseases $703,404 2.4%
Mental Disorders $374,900 1.3%
Birth Defecis $334,095 1.1%
Perinatal Conditions $265,152 0.9%
Genitourinary Diseases $264,281 0.9%
Musculoskeletal Diseases $95,531 0.3%
Blood Diseases $86,089 0.3%
Skin and Related Diseases $13,543 0.0%
Pregnancy $8,509 0.0%
Ii-defined Conditions $697,700 2.4%
TOTAL $29,296,491 100.0%
SUBCATEGORY
Coronary Heart Disease $4,595,443 15.7%
Mofor Vehicle Traffic Accidents $1,864,529 5.7%
Female Cancers $1,285,816 4.4%
Stroke $1,225,658 4.2%
Chronic Bronchitis/Emphysema/Asthma $733,926 2.5%
Diabeles §559,272 1.9%

Sources

Statistics Canada. Abridged life tables, 1990-
1991 (Unpublished tabulations).

Statistics Canada, Household Surveys Division.
1994 Survey of Consurmer Finances.
Counts and average camings of earners by
sex, age group and work activity, 1993 (Un-
published tabulations).

Statistics Canada, National Accounts and Envi-
ronment Division, Average replacement
cost generalist estimates of unpaid work by
age and sex, 1993 (Unpublished tabula-
tions).

Statistics Canada. Estimates of labour income,
October to December 1993, Ottawa: Minis-
ter of Industry, Science and Technology,
1995; Catalogue 72-005/48(4).

Statistics Canada, Health Statistics Division.
Causes of death, 1993 (Unpublished tabula-
tions),

Methods

Using the human capital approach,
mortality costs are represented by the
current monetary value of future
productivity lost due to premature
mortality. The estimated cost or value to
society of all deaths is the product of the
number of deaths and the discounted
value, with age and sex taken into
account, of an individual’s lifetime
productivity.!

The discounted present value of
lifetime productivity (future labour force
work and unpaid wark) by age and sex is
calculated using the lifetime productivity
loss model (refer to Appendix 5).23 The
model sums productivity in the current
year plus productivity expected in future
years if the individual continues to live.
This model accounts for life expectancy
for different age and sex groups,?
earnings at successive ages,” varying
labour force participation rates,? the value
of unpaid weork,% the productivity growth
rate! and the appropriate discount rate to
convert a stream of costs or benefits into
present worth. !

We apply a discount rate of 6% to
both employment earnings and the value
of unpaid work to reflect the present
value of future produciivity. A sensitivity
analysis using discount rates varying
from 2% to 10% provides a range of
possible lifetime productivity losses (see
Appendix 5). Productivity growth rates of
1% for labour force work and 0% for
unpaid work are applied to account for
future productivity gains. These rates
reflect conservative estimates of projected
and past experience in Canada and the
United States.13

The 1993 national average
supplementary labour income rate” is
applied to the discounted value of future
labour force work to account for wage
supplements {i.e. employer contributions
to employee welfare, pensions
[CPP/QPP], workers’ compensation and
unemployment insurance funds).
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The value of future unpaid work is
added to the adjusted value of future
labour force work for each age group and
sex. The resulting values are multiplied
by the number of deaths in 19938 for each
diagnostic category, age group and sex to
obtain final estimates of the present value
of future productivity loss due to
premature mortality,

Assumptions

® The 1991 survival pattern is assumed to
reflect 1993 life expectancy.

e We use average annual earnings for all
earners, rather than full year, full-time
workess,” to provide a more accurate
estimate of future earnings that reflect
existing Iabour variations (i.e. seasonal
and part-time work).

¢ It is assumed that no earnings are eamed
between the ages of 0 and 14, Earning
patterns for people aged 75-79, 80-84
and 83 or older are assumed to vary
according fo patterns for US residents in
these age cohorts 11!

e The future pattern of earnings for an
average individual within a sex group is
assumed to follow the pattern reported
by Statistics Canada in 1993.5 The
average individual may expect his or her
earnings to rise with age and experience
in accordance with the cross-sectional
data for 1993.

® People are assumed to be working and
productive during their expected lifetime
in accordance with the current patterns
for their age gronp and sex.! No
distinction is made between those in or
those out of the labour force at the time
of death.

e Average values of annval unpaid work
for age 85 and over were inferred from
the values for age 75 and over, using the
US ratios for these age groups.!

° Average values of unpaid work in 1993
are based on 1992 replacement cost
generalist estimates of wnpaid work by
age group and sex, inflated to 1993
dollars.5

Limitations

¢ Survival probabilities are averaged
across five-year time periods,

©  Averape eamings are estimated across
five-year age groups® and the value of
unpaid work is estimated across ten-year
age groups.’

¢ Employment income and the value of
unpaid work for children under 15 are
not available.

e Employment income and the value of
unpaid work for ages 75 and over are not
disaggregated due to sample size
limitations.>

DISTRIBUTION OF MORTALITY COSTS BY DIAGNOSTIC CATEGORY,
CANADA, 1993
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Results

The present value of future
productivity lost due to premature
mortality in 1993 was an estimated $29.3
billion at 2 6% discount rate. A sensitivity
analysis produced productivity losses for
premature mortality between $22.3
billion (using a discount rate of 10%) and
$43.7 billion (using a discount rate of
2%). The figure in Appendix 5 illustrates
the results of the sensitivity analysis.

Cancer, cardiovascular diseases and
injuries had the highest mortality costs in

1993, These three diagnostic categories
represented three quatters (75.1%) of the
total mortality costs in 1993,

Coronary heart discase ($4.6 billion)
accounted for two thirds (61.8%) of the
mortalify costs for cardiovascular
diseases. Diabetes was responsible for
almost three quarters (73.0%, $559
million) of the mottality costs of
endocrine and related disorders. Chronic
bronchitis, emphysema and asthma ($734
millon) represented just over half
(52.6%}) of the mortality costs of
respiratory diseases,
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Morbidity Costs Due to Long-term Disability

ANNUAL VALUE OF LOST PRODUCTIVITY DUE TO LONG-TERM
DISABILITY BY DIAGNOSTIC CATEGORY, CANADA, 1993

1993 COST % OF
DHAGNOSTIC CATEGORY (51000) TOTAL
Musculoskeletal Diseases $13,479,056 35.2%
Nervous System and Sense Organ Diseases $5,721,836 14.9%
Cardiovascular Diseases $4,501,786 11.8%
Respiratory Diseases $2,639,619 6.9%
Injuries $2,279,040 6.0%
Mental Disorders $1,600,769 4.2%
Endocrine and Related Diseases $1,320,142 3.4%
Cancer $727,921 1.9%
Digestive Diseases $702,940 1.8%
Infectious and Parasitic Diseases $261,025 0.7%
Other Diagnostic Categories $5,043,318 13.2%
TOTAL ~° $38,277,451 100.0%
SUBCATEGORY
Arthritis $4,361,691 11.4%
Musculoskeletal Disorders—back and spine $4,311,011 11.3%
Musculoskeletal Disorders—lower limb $2,108,163 5.5%
Musculoskeletal Disorders—upper limb $1,028,908 2.7%
Asthima $1,828,331 4.8%
Sight Disorders $1,150,754 3.0%
Hearing Disorders $943,003 2.5%
Coronary Hearl Disease $695,656 1.8%
Bronchitis and Emphysema $424,003 1.1%
Hypatiensive Diseases $397,156 1.0%

Sources

Statistics Canada, Health Statistics Division.
National Pepulation Health Survey
(NFHS, household component, 1994).
‘Weighted number of people who reported
long-term disability by age, sex and dis-
ease category (Unpublished tabulations),

Statistics Canada, Health Stadistics Pivision.
National Population Health Survey
(NPHS, institutional component, 1934}, Bs-
(imated number of people residing in long-
term health care facililies by age and sex in
Canada in 1995 (Unpublished tabuolations).

Statistics Canada, Health Statistics Division,
National Population Health Survey
{NPHS, institutional component, 1994).
Weighted percentage distribution of long-
term disability by age, sex and disease cate-
gory (Unpublished tabulations).

Statistics Canada, Household Surveys Division,
1994 Survey of Consumer Finances.

Counts and average earnings of carners by
sex, age group and work activity, 1993
(Unpublisked tabulations).

Statistics Canada, National Accourits and Envi-
ronment Division. Average replacement
cost generalist estimates of unpaid work by
age and sex, 1993 (Unpublished tabula-
tions),

Santé Quebec, The Quebec Health and Social
Survey (1993). Annual average length of
long-term disability: household population
(Unpublished tabulations).

Statistics Canada. Estimates of labonr income,

October to December 1993, Ottawa: Minis-

ter of Industry, Science and Technology,
1995; Catalogue 72-005/48(4).

Santé Quebec. The Quebec Health and Social
Survey {1993). Percentage distribution of
long-term disability by age, sex and sever-
ity: houschold population (Unpublished
tabulations).

Methods

The value of productivity lost to
long-term disability is calculated for the
household and institutionalized
population.

The National Population Health
Survey (NPHS) household component!
provides the number of people who
reported a long-term disability by
diagnostic category, age group and sex.
These figures are adjusted for severity
and annuval average length of long-term
disability, applying distributions from the
Quebec Health and Social Survey
(QHSS).%3 Weights are assigned to
account for lost productivity at different
levels of tong-term disability*7(see
Appendix 6).

The NPHS institutional component®
provides the number of people living in
Canadian long-lerm health care facilities
by age and sex. These figures, multiplied
by the distribution of long-term disability
in institutions according to diagnostic
category, age group and sex” and the
annual average length of stay in
institutions, 10 provide estimates of the
number of people in long-term health care
facilities by diagnostic category, age
group and sex. Weights are applied to
account for productivity loss at different
levels of long-term disability. 47

The adjusted figures for long-term
disability by diagnostic category, age
group and sex for the household and
institutionalized populations are summed.
These figures, multiplied by the 1993
annual average value of Iabour force
work,!! adjusted for wage supplements!2
and unpaid work,13 are used to estimate
the total value of productivity lost to
long-term disability by diagnostic
category, age group and sex.

Assuntptions

e The distribution of severity levels and
the annual average length of long-term
disability obtained from the QHSS are
assumed to represent those of the
Canadian household population.
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e The estimated annual average length of
stay in institutions from NPHS
cross-sectional data is assumed to
represent the annual average length of
stay consistently over the year 1993.

e Annual average labour force earnings
and the value of unpaid work are
assumed to be the same for people in and
not in the labour force. People living in
institutions are assumed to have the
same potential annual average labour
force earnings and value of unpaid work
as the houschold population.

e Labour force earnings have been
adjusted for wage supplements, The
1993 supplementary labour income rate
{13.78%) is assumed to be the same for
various age and sex groups.

e The annual average value of unpaid
work for youths aged 12—14 is not
available and is assumed to be half that
for young people aged 15-19.

o Loss of productivity to long-term
disability by diagnostic category is based
on the main health problem (by ICD-9
code or V-code) obtained from the
NPHS.

s The 9% of respondents to the NPHS
(institutional component)® who did not
answer the long-term disability question
are assumed to have the same prevalence
of long-term disability as people who did
respond.

Limitations

e The QHSS™ is used to estimate the
length and severity of long-term
disabilities since the NPHS household
component* did not eollect this
information,

¢ Only two age groups (less than 65, 65
and older) were available from the
NPHS institutional component due to
small numbers within some diagnostic
categories. The estimated costs for
youths aged 1214, from the NPHS
household component, should be treated
with caution because of small numbers
in this age group.

o [Indirect costs are slightly underestimated
since the NPHS excludes people
residing at home or in health care
facilities on Indian reserves, on
Canadian Forces bases or in some
remote areas,

e Productivity lost to long-term disability
. is caleulated for people aged 12 and
over. We cannot estimate the value of
school work and wnpaid work lost to
long-term disability for children under
age 12.

e Using the number of people living in
institutions in 1995 to estimate the
indirect costs due to long-term disability
for 1993 may intreduce bias.

¢ The NPHS uses V-codes developed by
Statistics Canada to code
musculoskeletal diseases. Injuries are
inciuded in this coding system. We apply

DISTRIBUTION OF MORBIBITY COSTS DUE TO LONG-TERM DISABILITY
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the 1986 distribution of long-lerm
disability costs for musculoskeletal
diseases and injuries' to the 1993 cost of
musculoskeletal diseases to split out the
1993 cost of injuries.

Results

The estimated value of productivity
lost due to long-term disability in 1993
was $38.3 billion, based on weights of
0.9 for "very severe,” and, for the
household population enly, 0.1 for
"minor limitations" (see Appendix 6).
The institutionalized population
represented $3.1 billion of this total.

A sensitivity analysis, using a range of
weights, produced productivity losses
from $31.8 billion (0.8; 0.0) to $44.7
billion (1.0; 0.2).

Musculoskeletal diseases, the leading
cause of long-term disability, accounted
for $13.5 biltion, roughly one third
(35.2%) of long-term disability costs.
Nervous system and sense organ diseases
(14.9%, $5.7 billion) and cardiovascular
diseases (11.8%, $4.5 billion) also had
high disability costs.

Axthritis and musculoskeletal
disorders of the back and spine each
represented a third of the cost of all
musculoskeletal diseases ($4.4 billion;
$4.3 billion). Sight and hearing disorders
made up 36.6% of the cost of nervous
systemn and sense organ disorders (1.2 -
billion; $943 million). Asthma and
bronchitisfemphysema ($1.8 billion; $424
million) accounted for 85.3% of the cost
of long-term disability due to respiratory
diseases.
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Morbidity Costs Due to Short-term Disability

AANNUAL VALUE OF LOST PRODUCTIVITY DUE TO SHORT-TERM
DISABILITY BY DIAGNOSTIC CATEGORY, CANADA, 1993

1993 COST % OF
DIAGNOSTIC CATEGORY ($1000) TOTAL
Respiratory Diseases $4,357,224 24.8%
Injuries $3,242,540, 18.5%
Musculoskelelal Diseases $1,753,851 10.0%
Digestive Diseasos $1,147,567 6.5%
Nervous System and Sense Organ Diseases $896,058 5.1%
Mental Disorders $811,508 4.6%
Pregnancy $681,726 3.9%
Genitourinary Diseases $521,505 3.0%
Cardiovascular Diseases $425,348 2.4%
Infectious and Parasitic Diseases $381,704 2.2%
Cancer $251,205 1.4%
Skin and Related Diseases $108,808 0.6%
Blood and Related Diseases $86,926 . 0.5%
Perinaial Conditions $66,696 . 04%
lil-defined Conditions $1,819,170 10.4%
Other Diagnostic Calegaries $996,937 5.7%
ToTAL T sweaspz o 1000%

Sources

Statistics Canada, Health Statistics Division, Na-
tional Population Health Survey (NPHS,
household component, 1994). Annual av-
erage days in bed or cut-down days of
major activity by age and sex based on
two-week disability (Unpublished tabula-
tions).

Santé Quebec, The Quebec Health and Social
Survey (1993). Percentage distribution of
days Iost due to short-term disability by
disease category (Unpublished tabula-
tions),

Statistics Canada, Household Surveys Division.
1994 Survey of Consumer Finances.
Counts and average earnings of earners
by sex, age group and work activity,

1993 (Unpublished tabulations).

Statistics Canada, National Accounts and Envi-
ronment Division, Average replacement
cost generalist estimates of unpaid work
by age and sex, 1993 (Unpublished tabu-
lations).

Statistics Canada. Estimates of labour income,
October fo December 1993. Ottawa:
Minister of Tndustry, Science and Tech-
nology, 1995; Catalogue 72-005/48(4).

Statistics Canada, Health Statistics Division.
General population by age and sex in
Canada, 1993 (Unpublished tabulations).

Statistics Canada. Household Surveys Division.
1994 Survey of Consumer Finances,
Counts and estimated number of all indi-
viduals by sex and age group, 1993 (Un-
published tabulations).

Methods

The National Population Health
Survey! provides the average number of
days of short-term disability by age and
sex for two levels of severity: "days in
bed" or "days of reduced major activity.”
Weights are assigned to these levels to
account for the loss of productivity at
different severity levels of short-term
disability: 0.9 for "days in bed" and 0.5
for "days of reduced major activity"2->
(see Appendix 6). A sensitivity analysis
of productivity losses using weights of
0.8 and 1.0 for "days in bed" has also
been conducted.

The adjusted values are applied to the
general population® to estimate total
annual days of productivity lost due to
short-term disability by age and sex.
Annual days of productivity lost due to
short-term disability by diagnostic
category, age group and sex are generated
by applying these values to the
distribution of days lost due to short-term
disability by diagnostic category, age
group and sex obtained from the Quebec
Health and Social Survey (QHSS).7

The number of annual days of
productivity lost according to diagnostic
category, age group and sex is then
multiplied by an average value per day of
labour force work,® adjusted for wage
supplements® and unpaid work, 1 to
estimate the value of productivity lost to
short-term disability by diagnostic
category, age and sex. Labour force
earnings and the value of unpaid work are
available by age and sex.

Assumptions

e The distribution of days lost to
short-term disability by diagnostic
category, age group and sex obtained
from the QHSS is assumed to reflect the
distribution for the Canadian population.
Quebec represents 25% of the Canadian
population.!!

e It is assumed that there are 250 days of
Iabour force activity and 365 days of
unpaid work per year.

e Average daily carnings and the value of
unpaid work by age and sex are applied
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similarly to people in the labour force
and those not in the labour force.

e The average daily valuc of unpaid work
for youths aged 1214 is not available.
Unpaid work for this age group is
assumed to be half that for youths aged
15-19.

o Labour force earnings have been
adjusted for wage supplements. The
1993 supplementary labour income rate
(13.78%) is assumed to be the same for
various age and sex groups.

Limitations

o Productivity lost to short-term disability
is underestimated because the NPHS
_ does not include people living on Indian
reserves, or on Canadian Porces bases or
children under age 12,

e The National Population Health Survey
household component' dogs not provide
short-term disability by diagnostic
category. Applying the distribution of
short-term disability by diagnostic
category obfained from the QHSS may
introduce bias.

& We may underestimate the econontic
impact of shori-term disability by
excluding people with long-term
disabilities from our calculation.

Results

The total produciivity lost due to
short-term disability was an estimated
$17.5 billion in 1993. The leading cause
of short-term disability was respiratory
diseases ($4.4 billion, 24.8%), followed
by injuries ($3.2 billion, 18.5%),
musculoskeletal diseases ($1.8 billion,
10.0%) and digestive diseases (1.2
billion, 6.5%).

A sensitivity analysis produced
productivity losses for short-term
disability of $16.8 billion to $18.3 billion,
using respective weights of 0.8 and 1.0
for the severity level "days in bed" (see
Appendix 6).

DISTRIBUTION OF MORBIDITY COSTS DUE TO SHORT-TERM DISABILITY

BY DIAGNOSTIC CATEGORY, CANADA, 1993

24.8%

All Other
351%

Injurles

18.5%
Nervous Syslem

5.1%
Digestive
Musculoskeletal 6.5%

10.0%
$17.5 billion classifiable by diagnostic category
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APPENDIX 1

Classification of Diseases

ICD-9

CODE IcD-9 CHAPTER NAME DIAGNOSTIC GATEGORY TERM USED IN REPORT

001-999 ALL CAUSES Ali Causes

001-139 INFECTIOUS AND PARASITIG DISEASES Infectious and Parasitic Diseases

140-239 NEOQPLASMS Cancer

240-279 ENDOCRINE, NUTRITIONAL AND METABOLIC Endocrine and Related Diseases
DISEASES, AND IMMUNITY DISORDERS

280--289 DISEASES OF THE BLOOD AND BL.OCD-FORMING Blood Diseases
ORGANS

280--3189 MENTAL DISORDERS Mental Disorders

320-389 DISEASES OF THE NERVOUS SYSTEM AND SENSE Nervous System and Sense Organ Diseases
ORGANS

390-459 DISEASES OF THE CIRGULATORY SYSTEM Cardiovascular Diseases

460-519 DISEASES OF THE RESPIRATORY SYSTEM Respiratory Diseases

520-57¢ DISEASES OF THE DIGESTIVE SYSTEM Digestive Diseases

580-629 DISEASES OF THE GENITOURINARY SYSTEM Genilourinary‘Diseé'ses

630-676 COMPLICATIONS OF PREGNANCY, CHILDBIRTH AND Pregnancy
THE PUERPERIUM

680-709 DISEASES OF THE SKIN AND SUBCUTANEOUS TISSUE | Skin and Related Diseases

710-739 DISEASES OF THE MUSCULOSKELETAL SYSTEM AND | Musculoskeletal Diseases
CONNECTIVE TISSUE

740-759 CONGENITAL ANOMALIES Birth Defects

760-779 CERTAIN CONDITIONS ORIGINATING IN THE Perinatal Conditions
PERINATAL PERIOD

780799 SYMPTOMS, SIGNS AND ILL-DEFINED CONDITIONS il-defined Conditions

"800-999 INJURY AND POISONING Injuries

VO1-V82 SUPPLEMENTARY GLASSIFICATION OF FACTORS Woell-patient care
INFLUENGING HEALTH STATUS AND CONTACT WITH
HEALTH SERVICES

ICD-9

CODE ICD-9 SUBCATEGORY SUBCATEGORY TERM USED IN REPORT

250 DIABETES MELLITUS Diabeles

410-414 ISCHEMIC HEART DISEASE Coronary Heart Disease

430-438 CEREBROVASCULAR DISEASE Stroke

E810-E819 MOTOR VEHIGLE TRAFFIC ACCIDENTS Motor Vehicle Traffic Accidents

480-496 CHRONIC OBSTRUGCTIVE PULMONARY DISEASE AND Chroric Bronchitis/Emphysema/Astiima
ALLIED CONDITIONS

174, 175, BREAST CANCER, FEMALE GENITAL CANCER Female Cancers

179-184
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APPENDIX 2
Definitions

National Health Expenditures
in Canada, 1975-1994

All expenditures in National Health Ex-
penditures in Canada, 19751994
(NHEC) are based on public and private
sectors of finance, The four main areas of
public sector finance are these.

¢ federal direct health expenditurcs

e provincial and territorial government
health expenditures (supported by
health-related federal transfers to the
provinces and provincial and territorial
government funds)

©  municipal government health
expenditures

e workers’ compensation board health
expenditures

Private sector health expenditures are

subdivided into three major categories.

e expendifures from health insurance plans
(commercial and non-profit)

© out-of-pocket expenditures of individuals

& revenue of health care institutions from
patient and non-patient services

Unless otherwise stated, total direct
health expenditures are based on NHEC
figures. In the NHEC report, total health
expenditures always refer to the sum of
public and private sectors of finance.

For more details, refer to Health Canada’s
National Health Expenditures in Canada,
1975-1994 (or the 1975-1987 version for
some of the definitions of terms).

Drug Expenditures
The IMS audits include:

e prescription drugs used in hospitals or
purchased in computerized chain and
independent retail drug stores, whether
paid throngh provincial or other third
party plans or directly by the patient

& gome non-prescription drugs prescribed
by a phiysician and dispensed by a
pharmacist in a retail drugstore

and exclude:

¢ non-prescription products sold in retail
outlets other than drugstores

e prescription drugs supplied by
dispensing physicians

© drugs prescribed by specialized health
centres/clinics (e.g. cancer, family
planning) outside of hospital

e drugs prescribed in other institutions
(These are included in Expenditures for
Care in Other Institutions.)

The NHEC national drug expenditure
includes:
e prescription drugs, non-prescription

drugs and personal health supplies
purchased in retail stores

and excludes:

e drugs prescribed in hospitals and in other
institutions (These are included in .
Hospital Care Expenditures and

Expenditures for Care in Other
Institations.)

The NHEC cost estimates for prescribed
drugs are derived from figures obtained
from federal, provincial and territorial
governments, workers’ compensation
boards, private insurers and Statistics Can-
ada’s Survey of Family Expenditures.

Cost estimates for non-prescription drugs
and personal health supplies were devel-
oped from a special tabulation obtained
from A.C. Nielsen (Canada).

Physician Care Expenditures

The NHEC natiohal physician expendi-
ture includes:

¢ professional fees paid by provincial
medical care insurance plans

e physicians’ salaries and contraciual
professional incomes

e fee payments by workers’ compensation
boards

@ direct expenditures by federal agencies
and private sector payments for
physicians’ services not covered by
provincial plans

and excludes:

¢ physicians on hospital, public health
agency payrolls, ete. (These are included
in Hospital Care Expenditures).

The Manitoba physician expendifure in-

cludes:

e payments made on a fee-for-service basis

and excludes:

@ psychiatrists paid through the provineial
mentat health services branch

@ radiologists and pathologists paid
through hospitals

e out-of-province medical care costs

© optometric, oral, dental, pericdontal and
chiropractic services and costs

Hospital Care Expenditures

Acute care hospitals inclade:
¢ non-teaching general hospitals with no
long-term care units

® non-teaching general hospitals with
long-term care units

pediatric hospitals
teaching general hospitals (excluding
pediatric)

© nursing stations, oniposts

© other (cancer hospitals, cardiology
hospitals or institutes, maternity
hospitals, neurological institutes,
-orthopedic hospitals, etc.)

Long-term care hospitals include:
@ extended care hospitals (including
chronic)

© rchabilitation hospitals {including
convalescent)

Psychiatric hospitals include:

o shori-term care, including alcohol/drug
recovery

& Jong-term care

Statistics Canada hospital expenditures
include the costs, on an accrual basis, of
operating and maintaining the reporting
public hospital during the year. This in-
cludes gross salaries and wages covering
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all medical staff remuneration, employee
bénefits, supplies and other expenses.

Refer to Statistics Canada’s Hospital Sta-
tistics: Preliminary Annual Report, 1993~

94 for more detail.

Fxpenditures for Care in Other
Institutions

The Health Canada definition of Other
Institutions includes residential care fa-
cilities for the following groups.

e aged (including nursing homes)

e physically handicapped

mentallsr handicapped
developmentally delayed
psychiatrically disabled

clients with alcohol and drag problems
emotionally distarbed children

e o @ @ o

These estimates do not include:

o non-health expenditures in these
facilities

e facilities solely of a custodial or

domiciliary nature (i.e. Type I care or
less)

o facilities for transients and delinquents

Types of Care

Self-sufficient:

e only minor supervision required

Type I care:

o less than 90 minutes, in a 24-heur day,
of supervision and/or assistance wilh

activities of daily living and provision of

support in meeting psycho-social needs

Type II care or higher:

e aminimum of 1.5-2.5 hours, in a

24-hour day, of medical and professional

nuesing supervision and provision of
support in meeting psycho-social needs

Health Science Research
Expenditures

Additional categories include the follow-
ing:

Basic Research

¢ metabolism

immunology

cetl and molecular biology

embryolegy
other basic research not classified

e & e 9

Education/Medical History

-]
L
L
[
L]
L]
L]
L]
]

certain conferences

workshops

symposia

visiting professors and scientists
scholarships

studentships

fellowships

travel grants

history of health care

Equipment/Capital

Health

general health promotion and disease
prevention programs

. approaches to patient care

communication with health professionals

Granting sources not included in the
Medical Research Council’s Reference
List;

agencies situated outside Canada (e.g.
National Institutes of Health)

Canadian and foreign business
enterptises (e.g. pharmaceutical industry)

smaller, Jocal and regional agencies and
foundations

endowments and funds at the discretion
of universities, hospitals and affiliated
institutions

Additional Direct Health
Expenditures

Other professionals include chiroprac-
tors, optometrists, podiatrists, osteopaths,
naturopaths, private duty nurses and
physiotherapists.

Home care represents "care rendered to
patients in the patients’ homes by nursing
or other staff." When home care is pro-
vided by a hospital, it is included in Hos-
pital Care Expenditures.

Other private health care costs com-
prise extended health benefits {hearing
aids, appliances, etc.) that many insurance
companies were unable to categorize,

Public health consists of "governmental
expenditures for the prevention of disease
and the protection of health and for the
general administration of health depart-
ments . , . The internal admindstration of
health institutions ¢hospitals, nursing
homes, etc.) is treated as part of the ex-
penditures for institutionat care.”

Capital expenditures include "expendi-
{ures on construction, machinery and
equipment of hospitals, clinics, first-aid
stations, and homes for special care.”

Prepayment administration "is intended
to measure the cost of having insurance
coverage; that is to say, the amount of ex-
pense over and above the cost of the
health care rendered that is involved in
providing that care on a prepaid basis.”

Miscellaneous health costs comprise the
following three subcategories.

o Training of health workers: "reported
expenditures, by federal and provincial
departments responsible for health, that
are specifically designated as being for
the iraining of health workers. Only
incidentat expenditures of the
departments are included here, not the
cost of programs for complete training of
persons to become health workers.
Where the expenditures for training are
made by hospitals, the amaounts are
included under {Hospital Care
Expenditures].”

o Voluntary health organizations:
"selected expenditures of certain national
non-profit health organizations. The
figures . . , exclude data for personal
health care and for research, which have
been included under other headings.”

e ,Gccupational health expendifures:
"expenditures to promote and enthance
health and safety at the workplace and to
provide emergency care in the event of
injury at work."

Mortality Costs

Employment income refers to total in-
come received by persons 15 years of age
and over during 1993 as wages and sala-
rics, net income from unincorporated non-
farm business and/or professional
practice, and net farm self-employinent in-
come.
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APPENDIX 3

Distribution of Physician Expenditures by Diagnostic
Category and Province '

Percentags Dfstribut{on

X NS (1991/92)
Nfid (1991/92)
O Man (1891/92)
A Sask (1991/92)
+-Be {1991/02)
K Ab (1992/93)
X PE] {1993/94)

Diagnostic Category
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APPENDIX 4

Health Science Research Granting Agencies

The Medical Research Council’s Reference List of Heaqlth Science Research in
Canada, 19931994 includes grants and awards from the following agencies.

Addiction Research Foundation of Ontario
Alherta Cancer Board

Alberta Cancer Foundation

Alberta Foundation of Nursing Research

Alberta Heritage Foundation for Medical
Research

Alzheimer Society of Canada
Arthritis Society

Afkinson Charitable Foundation
Banting Research Foundation

B.C. Health Rescarch Foundation
Canadian Cystic Fibrosis Foundation
Canadian Diabetes Association
Canadian Fund for Dental Education
Canadian Liver Foundation

Canadian National Institute for the Blind:
E.A. Baker Foundation for the
Prevention of Blindness

Canadian Nurses Foundation

Canadian Psychiatric Research
Foundation

Canadian Red Cross Sociely
Cancer Research Society
Crotn’s and Colitis Foundation of Canada

Dairy Bureau of Canada

Dalhousie Medical Research Foundation
Faster Seal Research Institule

EILB Foundation

Fonds de la recherche en santé du Québec

Fonds pour la formation de chercheurs et
1’aide i la recherche

Hannah Institute for the History of
Medicine

Health Canada

_Health Services Utilization and Research

Commission
Heart and Stroke Foundation of Canada
Hospital for Sick Children Foundation
Huntington Society of Canada

Institut de recherche en santé et en
securité du travail du Québec

1.P. Bickell Foundation

Juyenile Diabetes Foundation Canada
Kidney Foundation of Canada

The Lung Associations

Manitoba Health Research Council
Manitoba Medical Service Foundation
Max Bell Foundation

Medical Research Council of Canada

Miles Canada Inc.

Multiple Sclerosis Society of Canada

Muscular Dystrophy Association of
Canada

National Cancer Institute of Canada
National Institute of Nutrition

Ontario Cancer Treatment and Research
Foundation

Ontario Mental Health Foundation
Ontario Ministry of Health
Parkinson Foundation of Canada

Physicians’ Services Incorporated
Foundation

PMAC —Health Research Foundation
Quebec Diabetes Association Inc.

Rick Hansen Man in Motion Foundation
RP Research Foundation

St. Boniface General Hospital Research
Foundation Inc.

Vangcouver Foundation: British Coluimbia
Medical Services Foundation

Vancouver Foundation: Ww. I, VanDusen
Foundation

Workplace Health and Safety Agency
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APPENDIX 5

Lifetime Productivity Loss Model

Lifetime productivity loss js essentially the sum of productivity in the current year and prodne-
tivity expected in future years if the individual continues to live. This concept is captured in the
following equation, which is applied separately to compute the discounted value of future Ja-

Prod (age;, sexj) = Prod (age/+1, sexy) x Plive (agoy, sexy} x (14p) / (14+) + Earn (age;, sex;j)

Where:

Prod {age;, sex;) = discounted value of lifetime productivity for a person at age { and sex j

Plive (age;, sex;) = probability that person of gex J will be alive at age 7, given they are alive
atagei- |

r = productivity growth rate

r = discount rate

BRarn (age;, sexj) = average annual employment income or the average value of annual

unpaid work for person of age 7 and sex j

The average annual employment income or the average value of annual unpaid work is com-
puted as follows.

Earn (age;, sex;) =P (age;, sex;} x K (age;, sex;)
Where:
P (age;, sex;) = percentage of Canadian population by age group and sex

with earnings during 1993

E (age;, 5ex5) = average carnings in 1993 for those with earnings, by age
group and sex
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APPENDIX 6

Weights for Loss of Productivity at Different Levels of
Disability

Weights for various levels of disability based on "[oss of health” have been developed by Russell
Wilkins.! However, loss of health may not be equal or linearly related to "loss of
earnings/productivity,"1~4

Dr John Dorland? of Queen’s University suggests that the association between long-term
disability and "loss of earnings" may have three phases: with a minor long-term disability, people
suffer some loss of health but no loss of earnings because their work habits do not change; as

~ the disability gets worse, people cut back on work, becoming less productive; then, at a certain
severe level of disability, eamings drop to near zero as people stop work entirely, although the
quality of life does not necessarily decrease at the same rate.

Based on personal communication with Russel Wilkins, Yohn Dorland and Michael Cassidy,
we estimate weights for "loss of productivity” at different levels of disability for the household
and institutionalized population.

Weights for
loss of
Severity productivity
Long-term disabifity (household)
Very severe 0.8-1.0
Somewhat severe 0.6
Somewhat major 0.3
Minor 0.0-0.2
Long-term disability (institution)
Very severe 0.8-1.0
Minor 0.3
Short-term disability (household)
Days in bed 0.8-1.0
Days of reduced major acfivity 0.5

Weights for loss of earnings are generaily poorly defined and lack validation.3 In addition, the
weights for various levels of disability may vary by diagnostic category and occupation. We did
not consider these factors in our calculations because of the lack of Hterature on this topic. Our
weights may overestimate productivity losses for people able to adapt to their conditions and
may underestimate productivity losses for people with more debilitating conditions.
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APPENDIX 7

Comparison onge and Sex Distributions with Other

Data Sources

The National Health Expenditures in
Canada, 1975-1994 (NHFEC)! provides
the age and sex breakdown for provincial
governments’ expenditures for many of
the direct cost components. Since the
proportion of the tofal national
expenditure that the provingial
expenditures represent varies by cost
component, some cost components (e.g.
physicians, 97.4%:; hospitals, 86.9%) are
more reliable to use in making
comparisons than others (e.g. drugs,
30.7%; other professionals, 12.3%).
Preliminary 1992/93 data from the
National Physician Database (NPDB)?
also provide a distribution of
fee-for-services physician claims by age
and sex for all provinces except Quebec.

" The table in this appendix compares
the age and sex distributions of several
cost components provided by the two
data sources above as well as by our own
report (Burden *93),

Physician Care Expenditures

We estimated that female patients
were responsible for 59.8% of the cost of
physician care in 1993, This proportion is
very similar to that calculated from the
NPDB2 in 1992/93 (59.6%) and the
proportion shown in the NHEC! (58.9%)
for 1993. However, our age distribution
of expenditures varies somewhat from the
NHEC and NPDB distributions.

The use of an age distribution for only
one province (Manitoba) to calculate our
costs may explain part of this
discrepancy. Physician expenditures for
Manitoba differ slightly from the national
average. However, Manitoba provides
age and sex breakdowns for each
diagnostic category; the NHEC and
NPDB are unable to provide this detail.

Comparison of Age and Sex Distributions by Cost Component for

Various Data Sources

Age Group Sex

Cost Component 0-14  15-84 65+ Male Female
Physicians

NHEC '93 12,0% 63.6% 24.4% M1.1% 58.9%

Burden *93 12.1% 59.8% 28.1% 40.2% 59.8%

NPDB '32/93 12.0% 65.1% 22.9% 40.4% 59.6%
Hospitals

NHEC '93 4.4% .38.6% 57.0% 42.5% 57.5%

Burden '93 9.5% 44.7% 48.7% 46.4% 53.6%
Drugs

NHEC '83 21% 24.0% 73.9% 43.2% 56.8%

Burden ‘93 74% 57.9% 33.0% 44.4% 55.6%
Other institutions

NHEC '93 2.8% 24.7% 72.5% 37.7% 62.3%
Other Professionals

NHEG '93 18.4% 53.5% 30.1% 42.9% 57.1%
Cther Expenditures

NHEC '93 2.4% 59.3% 31.4%

44.3% 56.8%
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Hospital Care Expenditures

Qur proportion of hospital
expenditures attributed to females
(53.6%) is lower than that shown in the
1993 NHEC! data (57.5%). Comparison
of our percentage distribution of hospital
care expenditures by age group with that
of the NHEC shows considerable
differences. The NHEC age distributions
are based on hospital expenditures of the
provincial governments that represent
86.9% of the national hospital
expenditure and include hospital drugs.
We excluded the cost of hospital drugs
from our hospital expenditure, including
it in Drug Bxpenditures instead.

Drug Expenditures

Females accounted for 55.6% of the
prescription drug costs for 1993 that we
were able to categorize by sex. Although
this figure is consistent with the 56.8%
estimated by the NHEC,! the age
distribution between the two sources
differs. This is because the NHEC

provincial governments’ drug
expenditures represent only 30.7% of the
total drug expenditure and exclude drugs
dispensed in hospitals. In this report, we
were able to categorize more than 90% of
all prescription drugs sold in pharmacies
by age and sex. We also estimated
hospital drug expenditure by age and sex.

Expenditures for Care in Other
Institutions

We were unable to categorize
expenditures for other institutions. The
NHEC! classified 69.8% ($4.9 billion) of
the expenditures by age and sex. Females
represented 62.3% ($3.0 billion) of these

‘costs. The 65+ age group made up 72.5%

($3.5 billion) of the expenditure for other
institutions, These NHEC estimates are
consistent with the large proportion of
this expenditure represented by homes for
the aged (82%).

Other Professionals and Other
Health Expenditures

We were unable to categorize other
professionals and other additional direct
health expenditures. Similarly, the
NHEC! could provide estimates by age |
and sex for only 12.3% of expenditures
for care by other professionals (including
dentists and denturists), and for only
51.3% of other expenditures.
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