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INTRODUCTION

This paper presents a new approach to measuring
the impact of diseases on Korean society. Measurement
of the impact of diseases is the first step in setting
disease control program priorities. Korean investigators
should try this new approach using better and more
complete data to refine the preliminary estimates prese-
nted here and to make better estimates of the impact
of important diseases on Korean society and economy.

The components of the burden of disease on society
are fourfold:

1) MORBIDITY or days of work lost

2) DISABILITY, or permanent impairment that pre-
vents full productive activity,

3) MORTALITY, productive years of life lost to so-
ciety from pre-retirement death, and,

4) DIRECT costs of disease, doctors fees, drug costs,
etc.

This article concentrates on mortality as the most
important component of the burden of disease on so-

ciety.

HISTORY

Although I referred to a “new” approach to measuring

the burden of disease, the elements have been presen-

ted, discussed and, in some cases, actually used, to set
priorities for disease control programs elsewhere. Sir
John Petty, an English economist was one of the first
to recognize the costs of premature death to society
as a whole as well as to individuals and families.” Pettin-
koffer in his “Essay on the Health of a City,” developed
the concept of the costs to society of premature deaths.?
Dr. Louis Dublin, Vice President of the Metropolitan
Life Insurance Corporation, in his classic book “The
Money Value of Man,” collected and reviewed the ear-
lier work on this subject and advanced a concrete theory
as to how to place a monetary value on premature deaths
in a society.? Dr. Burton Weisbrod pointed out that
the age of death was as important as the cause of death
in determining the impact of disease on societ.’ In 1966,
Dr. Dorothy Rice of the National Center for Health Stati-
stics, carried out an appraisal of the cost of various illne-
sses for the United States® In this monumental task
she calculated not only the indirect costs of productive
years of life lost to mortality, but also estimates of days
of life lost through morbidity and permanent disability
also the direct costs of medical care. Dr. Rice’s work
has been periodically updated.”’

Despite all this work, primarily by non-physicians,
most medical systems continue to use the “ten most
important causes of death” as the basic criteria for deci-
ding which diseases were the most important for society.
Recently, the U.S. Public Health Service developed the
concept of Potential Years of Life Lost(PYLL). They pub-



lished information on this measure in the Morbidity
and Mortality Weekly Reports. The Pan American Hea-
Ith Organization, for the first time in their quadrennial
report on Health Conditions in the Americas, has a small
table including several countries estimates of the poten-
tial years of life lost due to premature death from va-

rious conditions.”
WHY MORTALITY?

This article focuses attention on mortality rather than
~morbidity or disability primarily because pre-retirement
mortality is the most important factor in most diseases’
impact on society. The information from Brazil in Figure

1 shows the greatest burden of disease rests in the
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Fig. 1. Itabuna-Brazil, 1977
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premature mortality rather than in direct costs or mor-
bidity.® Secondly, this article focuses on mortality as
data on morbidity and direct costs were not available.

Korean investigators who are familiar with data on mor-

bidity, disability and direct costs should produce more -

refined and accurate estimates of the total burden of

various diseases on Korean society.
The approach to Productive Yéars of Life Lost is a
very simple one—differing slightly from the Potential

Years of Life Lost in that productive years of life lost
measures the working years lost from the age of death
to an average retirement age, rather than to the average
life expectancy at the age of death. The reasons for
this are the focus on the economic impact of disease
on society. The impact of disease on society results pri-
marily from the loss of productive years of work life
of the individual. Korean culture places great value on
age and individual families may value the non-produc-
tive years of older members. There are also exceptions
of useful years of work extending beyond the average
age of retirement. The former Korean President, Sing-
man Rhee is an example of working productively beyond
the average retirement age. However, an average retire-
ment age takes account of those who work beyond that
age as well as those who cease to be productive below

that age. This article assumes age 65 as the average
retirement age. I do not know the Korean patterns of

work life well enough to know which age would be most
appropriate. Korean investigators can determine the
most appropriate average retirement age and labor force

entry age for Korea. Figure 2 illustrates productive years
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Fig. 2. Years of productive life lost

of life lost from deaths at various ages. If the average
age of entering the work force is 15 years and the ave-
rage age of retirement 65 years, then 50 years is the
maximum loss to society. To measure the societal bene-
fits from investing scarce health budget funds to combat

diseases whose major impact is beyond the average reti-
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rement age, we must distinguish between individual,
family, benefits and benefits to society as a whole. It
is reasonable for a family to provide the resources to
prevent the death of a 70 year old, or even older family
member. But, should society divert scarce resources
from useful projects to what, in many cases, is not “pro-
longing life,” but as Dr. John A. D. Cooper, President
of the AAMC says, merely “prolonging death”?

DISCOUNTING

The concept of discounting is difficult for some health
professionals to understand. Perhaps this is because the
concept comes from economics. Basically, it states that
future earnings or future work is of less value than
present earnings and present work. An example will
help to clarify this concept. If a man expends his labor
to build an irrigation system at this point in time(today),
the benefits from this systems will be greater than if
his time, labor and effort is spent building an irrigation
system 10 years in the future. Therefore, the value of
his labor today is greater than the value of his labor
in 10 years, as the benefits of his labor will have 10
more years to accrue to siciety.

The exact percent used to discount future years of
work, or, future earnings, is subject to judgment. Most
economists use a rate of between 4 and 6%(Although
the difference, 2%, seems small, 6% is actually 50%
larger than 4%). Figure 3 shows that 50 productive
years, age 15—65, reduced to 35 years. Lost at 2% dis-
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Fig. 3. Discounting

count and 25 years(1/2) lost at 4%. A higher discount
rate gives higher priority to the problems of the working
age population, while a lower discount rate gives higher
priority to the disease problems of children. In our Ko-
rean example that follows we used a very conservative

2% discount rate.

PRELIMINARY ANALYSIS OF KOREAN
DATA

Does is really make a difference to use productive
years of life lost or to use total deaths? In Figure 4
we see the four leading causes of death in Korea. Figure

5 presents the four leading causes of loss of productive
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years of life in Korea. As many of readers would guess
in changing from total deaths to productive years lost;
the diseases that primarily affect old age drop down
in importance and those that affect children and young
adults move up in importance as reflects the economic
importance of disease problems to society.

Table 1 shows that Korean mortality patterns by age

Table 1. Canada, Costa Rica, and US®

Total Deaths Potential Years Lost

Rank 1 Heart Rank 1 Injury
2 Cancer 2 Cancer
3 Stroke 3 Heart
4 Injury 4 Suicide

and cause are not unique in showing major shifts in
changing from leading causes of death to discounted
productive years lost. Korean investigators should mea-
sure the losses from suicide using data not available
to me.

By misplaced emphasis on the deaths occurring in
the elderly, we can distort our health program priorities.
As the famous economist John Maynard Keynes syas,
“In the long run, we will all be dead,” and indeed, in
old age we must eventually die from one cause or ano-
ther.

What are the potential uses of these results? First,
they will give us an opportunity to place disease prob-
lems in proper perspective. However, this is in no sense
the total information needed for setting program priori-
ties, for program priorities depend as much on the feasi-
bility of programs to control various diseases as they
do on the importance of disease. If there is a disease
that is low in priority, but has a cheap, easy and effective
control measure, it should be given high priority among
programs. For example, diphtheria, tetanus, and pertus-
sis do not even appear in the four most important causes
of death in Korea, yet we would be remiss as public
health officials if we did not givé DPT immunization
a high priority.

A detailed review of the years of life lost method

using Canadian data, shows similar results to our Korean

approximations.”
SUMMARY

The current use of leading causes of death is an out-
moded, misleading counterproductive measure of impo-
rtance of disease. The “new” concept of productive
years of life discounted to the future and combined with
morbidity, disability, and direct cost measures will give
a much more meaningful, useful measure of the magni-
tude of disease problems in Korea. I am looking forward
to seeing refinements and improvements on this techni-

que carried out by some readers of this paper.
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